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ตําราวิชาการแพทย เลมท่ี 4 สาขากุมารเวชศาสตร สาขากุมารศัลยศาสตร และจิตเวชศาสตรเด็กและวัยรุน
สถาบันสุขภาพเด็กแหงชาติมหาราชินีรวมจัดทําขึ้นเนื่องโอกาสครบรอบ 80 ป กรมการแพทย กระทรวงสาธารณสุข 
โดยคณาจารยสาขากุมารเวชศาสตร กุมารศัลยศาสตร และจิตเวชศาสตรเด็กและวัยรุน โดยเนนโรคและภาวะที่พบบอย
และเปนปญหาในเวชปฏิบัติ ครอบคลุมการดูแลรักษาท้ังผูปวยนอก ผูปวยในและผูปวยวิกฤติ ต้ังแตวัยทารกจนถึงวัยรุน 

สถาบันสุขภาพเด็กแหงชาติมหาราชินี หวังเปนอยางย่ิงวาการเผยแพรความรูดานวิชาการในครั้งน้ี จะเปนประโยชน
แกบุคลากรทางการแพทย แพทยเวชปฏิบัติท่ัวไป และกุมารแพทย ในการดูแลผูปวยเด็กและวัยรุนใหมีประสิทธิภาพมากย่ิงข้ึน 
ลดอัตราการเสียชีวิต และมีคุณภาพชีวิตท่ีดีตอไป 
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õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ 223 

ÿć×ćÖčöćøđüßýćÿêøŤēøÙĀĆüĔÝ 237 
õćüąÞčÖđÞĉîìćÜēøÙĀĆüĔÝĔîđéĘÖ  239 
đöČęĂĕøÝąÿÜÿĆ÷üŠćđéĘÖđðŨîēøÙĀĆüĔÝ  253 
ÖćøÖĎšßĊóĔîđéĘÖ 2020  263 
ÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéøčîĒøÜ 277 
ĂćÖćøđðŨîúö ĀöéÿêĉĔîđéĘÖ  289 

ÿć×ćēúĀĉêüĉì÷ćĒúąöąđøĘÜĔîđéĘÖ 297 
õćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ  299 

ÿć×ćēøÙĕêĔîđéĘÖ 309 
ĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷đéĘÖìĊęöĊõćüąÙüćöéĆîēúĀĉêÿĎÜ  311 
ēøÙĕêĂĆÖđÿïđÞĊ÷ïóúĆîÝćÖÖćøêĉéđßČĚĂÿđêøðēêÙĂÙÙĆÿ  327 

ÿć×ćÖčöćøđüßýćÿêøŤêÝüĉì÷ć 335 
ēøÙñĉüĀîĆÜÝćÖÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęóïïŠĂ÷ĔîđéĘÖ  337 
ĒîüìćÜÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćēøÙñČęîñšćĂšĂö  349 

ÿć×ćÖčöćøđüßýćÿêøŤÿĆÜÙö 361 
ÖćøêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖ  363 
ĒîüìćÜÖćøĔĀšĂćĀćøìćøÖ 371 

ÿć×ćóĆîíčýćÿêøŤ 377 
ÖćøđúČĂÖüĉíĊÖćøêøüÝóĆîíčÖøøö  379 

ÿć×ćÖčöćøýĆú÷ýćÿêøŤ 385 
ðŦâĀćìĊęóïïŠĂ÷ĒúąĒîüìćÜĒÖšĕ×ðŦâĀćĔîñĎšðśü÷ðćÖĒĀüŠÜđóéćîēĀüŠ×ĂÜÿëćïĆîÿč×õćóđéĘÖ 
ĒĀŠÜßćêĉöĀćøćßĉîĊ  

387 

ÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜ  393 
ēøÙĀúĂéĂćĀćøêĆî  403 
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ÿćøïĆâ (êŠĂ) 

 
 Āîšć 
×šĂñĉéóúćéìĊęóïĕéšïŠĂ÷ĔîēøÙĕÿšđúČęĂîÖąïĆÜúöêĆĚÜĒêŠÖĞćđîĉé 413 
õćüąúĞćĕÿšĂĆÖđÿïĒúąđîŠć 425 
ðŦâĀćìĊęóïïŠĂ÷ĔîõćüąìćÜđéĉîĂćĀćøÿŠüîêšîĂčéêĆîĔîìćøÖĒøÖđÖĉé  437 
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IX 

ÿćøïĆâêćøćÜ 
 
 Āîšć 
ÿć×ćÖčöćøđüßýćÿêøŤóĆçîćÖćøĒúąóùêĉÖøøö  

ðŦâĀćìĊęóïïŠĂ÷ĔîõćüąóĎéßšć  
êćøćÜìĊę 1 ĂćÖćøĒÿéÜìĊęïŠÜßĊĚüŠćđéĘÖĂćÝöĊðŦâĀćóĆçîćÖćøìćÜõćþćúŠćßšć 4 

×šĂóċÜðäĉïĆêĉĒúąÙüćöñĉéóúćéìĊęóïïŠĂ÷ĔîđéĘÖìĊęöĊóĆçîćÖćøßšćĒúąõćüąÿêĉðŦââćïÖóøŠĂÜ 
 êćøćÜìĊę 1 øąéĆïÙüćöøčîĒøÜ×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć 11 
 êćøćÜìĊę 2 ÿćđĀêč×ĂÜóĆçîćÖćøúŠćßšćìĊęóïïŠĂ÷ 12 
ÿć×ćÖčöćøđüßýćÿêøŤđéĘÖĒúąüĆ÷øčŠî  

ÖćøéĎĒúđéĘÖìĊęëĎÖìćøčèÖøøö ÿĞćĀøĆïïčÙúćÖøĀšĂÜÞčÖđÞĉî 
 êćøćÜìĊę 1 ÙĞćÝĞćÖĆéÙüćö×ĂÜÖćøìćøčèÖøøöđéĘÖĒêŠúąðøąđõì 31 

õćüąîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠî 
 êćøćÜìĊę 1 ÿøčððŦÝÝĆ÷ìĊęìĞćĔĀšðŦâĀćîĂîĕöŠĀúĆïÙÜĂ÷ĎŠ (perpetuating factors) ĔîđéĘÖĒúąüĆ÷øčŠî 49 
 êćøćÜìĊę 2 êĆüĂ÷ŠćÜêćøćÜïĆîìċÖÖćøîĂî 51 
 êćøćÜìĊę 3 ĀúĆÖÖćøìĞć Cognitive Behavioral Therapy (CBT-i) ĔîñĎšĔĀâŠ 53 
 êćøćÜìĊę 4 ÷ćìĊęĔßšĔîÖćøøĆÖþćĂćÖćøîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠî 56 

ÖćøđðúĊę÷îñŠćîðŗéßŠĂÜüŠćÜøąïïïøĉÖćøÿč×õćóÝćÖüĆ÷đéĘÖÿĎŠüĆ÷ñĎšĔĀâŠÿĞćĀøĆïüĆ÷øčŠîēøÙđøČĚĂøĆÜ 
 êćøćÜìĊę 1 ðŦÝÝĆ÷ìĊęđÖĊę÷ü×šĂÜêúĂéÖøąïüîÖćøđðúĊę÷îñŠćî 61 
 êćøćÜìĊę 2 ïìïćìĀîšćìĊę×ĂÜÖčöćøĒóì÷ŤĒúąĂć÷čøĒóì÷Ť 63 
ÿć×ćÖčöćøđüßýćÿêøŤðøąÿćìüĉì÷ć  

ĂćÖćøðüéýĊøþąĔîđéĘÖ: đöČęĂĕĀøŠìĊęêšĂÜÖĆÜüú  
 êćøćÜìĊę 1 đÖèæŤÖćøüĉîĉÝÞĆ÷ĕöđÖøîßîĉéĕöŠöĊĂćÖćøđêČĂî (migraine without aura) 95 
ÿć×ćÖčöćøđüßýćÿêøŤēøÙêĉéđßČĚĂ  

ÖćøéĎĒúĒúąøĆÖþćñĎšðśü÷ēøÙĕ×šđúČĂéĂĂÖ  
 êćøćÜìĊę 1 øąéĆïÙüćöøčîĒøÜ×ĂÜēøÙĕ×šđúČĂéĂĂÖ 106 
 êćøćÜìĊę 2 õćüąĒìøÖàšĂîĔîñĎšðśü÷ĕ×šđúČĂéĂĂÖßĘĂÖĒúąÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 110 
 êćøćÜìĊę 3 ÙŠć osmolarity ×ĂÜÿćøîĚĞćĒêŠúąßîĉé 111 
ÿć×ćÖčöćøđüßýćÿêøŤēøÙìćÜđéĉîĂćĀćøĒúąêĆï  

ēøÙøąïïìćÜđéĉîĂćĀćøĒúąêĆïĔîđéĘÖ: ìšĂÜñĎÖĔîđéĘÖ  
 êćøćÜìĊę 1 ÙüćöëĊęÖćø×ĆïëŠć÷ĂčÝÝćøą×ĂÜđéĘÖ 116 
 êćøćÜìĊę 2 đÖèæŤÖćøüĉîĉÝÞĆ÷õćüąìšĂÜñĎÖĕøšēøÙìćÜÖć÷Ēúą Infant dyschezia 117 
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สารบัญตาราง (ตอ) 
 
   หนา 
 ตารางท่ี 3 อาการเตือนท่ีบงช้ีถึงภาวะทองผูกท่ีมีสาเหตุจากโรคทางกาย 118 
 ตารางท่ี 4 โรคหรือภาวะท่ีเปนสาเหตุของทองผูกเรื้อรัง 118 
 ตารางท่ี 5 ยาท่ีใชรักษาทองผูกเพ่ือระบายอุจจาระค่ังคาง (disimpaction) 121 
 ตารางท่ี 6 โรคระบบทางเดินอาหารและตับในเด็ก: ทองผูกในเด็ก 121 

ภาวะเลือดออกจากทางเดินอาหารในผูปวยเด็ก  
 ตารางท่ี 1 สาเหตุท่ีทําใหเลือดออกจากทางเดินอาหารสวนบน 128 
 ตารางท่ี 2 ตัวอยางโรคหรือภาวะความผิดปกติท่ีสัมพันธกับเลือดออกในทางเดินอาหาร 130 
 ตารางท่ี 3 ยาท่ีใชรักษาเลือดออกจากทางเดินอาหารสวนบน 132 
 ตารางท่ี 4 สาเหตุท่ีทําใหเลือดออกจากทางเดินอาหารสวนลาง 134 
 ตารางท่ี 5 ข้ันตอนการดูแลผูปวยเด็กท่ีมาดวยเลือดออกจากทางเดินอาหาร 137 

ภาวะน้ําดีค่ังในทารก  
 ตารางท่ี 1 สาเหตุของภาวะนํ้าดีค่ัง 141 
 ตารางท่ี 2 การซักประวัติและตรวจรางกายเพ่ือชวยในการวินิจฉัยแยกโรค 142 
 ตารางท่ี 3 สาเหตุของภาวะนํ้าดีค่ังในทารกและการรักษาเฉพาะ 144 
 ตารางท่ี 4 การตรวจทางหองปฏิบัติการเบ้ืองตน 145 
 ตารางท่ี 5 การตรวจทางหองปฏิบัติการเพ่ิมเติมเพ่ือหาสาเหตุของภาวะนํ้าดีค่ัง 145 
 ตารางท่ี 6 การตรวจทางรังสีวิทยา 146 
 ตารางท่ี 7 หลักการใหโภชนบําบัดในผูปวยเด็กท่ีมีภาวะนํ้าดีค่ัง 148 
 ตารางท่ี 8 การรักษาดวยยาในทารกท่ีมีภาวะนํ้าดีค่ัง 149 
สาขาโรคภาวะโภชนาการในเด็ก  

เวชปฏิบัติการดูแลรักษาโรคอวนในเด็ก  
 ตารางท่ี 1 สาเหตุของโรคอวน 155 
 ตารางท่ี 2 การซักประวัติ 159 
 ตารางท่ี 3 การตรวจรางกาย 159 
 ตารางท่ี 4 โรครวมและภาวะแทรกซอน 160 
 ตารางท่ี 5 แนวทางการรักษาโรคอวน 161 
 ตารางท่ี 6 ปริมาณพลังงานท่ีตองการสําหรับการเจริญเติบโตในแตละชวงอายุ ตามเพศและระดับ

ของกิจกรรมทางกาย 
163 

 ตารางท่ี 7 คําแนะนําในการปองกันโรคอวน 167 
ประเด็นสําคัญในการดูแลรักษาโรคขาดวิตามินซีในเด็ก  

 ตารางท่ี 1 การวินิจฉัยแยกโรคของโรคขาดวิตามินซีในเด็ก 173 
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ÿćøïĆâêćøćÜ (êŠĂ) 
 

 Āîšć 

ÿć×ćÖčöćøđüßýćÿêøŤìćøÖĒøÖđÖĉéĒúąðøĉÖĈđîĉé  

õćüąêĉéđßČĚĂÖøąĒÿēúĀĉêĔîìćøÖĒøÖđÖĉé  

 êćøćÜìĊę 1 ÖćøüĉîĉÝÞĆ÷õćüą Intrauterine inflammation or infection (Triple I) 183 

ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝđéĘÖ  

 êćøćÜìĊę 1 ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ 194 

 êćøćÜìĊę 2 êĈĒĀîŠÜìĊęóïÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ 195 

 êćøćÜìĊę 3 ñúÖćøêøüÝõćóøĆÜÿĊìøüÜĂÖĔîñĎšðśü÷ìĊęöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö 197 

ÿć×ćēøÙêŠĂöĕøšìŠĂĔîđéĘÖ  

đïćĀüćîßîĉéìĊę 1 ĔîđéĘÖĒúąüĆ÷øčŠî: ÖćøüĉîĉÝÞĆ÷ĒúąĀúĆÖÖćøïøĉïćúøĆÖþć  

 êćøćÜìĊę 1 ÖćøüĉîĉÝÞĆ÷ēøÙđïćĀüćî 207 

 êćøćÜìĊę 2 ßîĉé×ĂÜēøÙđïćĀüćî WHO classification of diabetes 2019 208 

 êćøćÜìĊę 3 ÖćøÝĈĒîÖßîĉé×ĂÜđïćĀüćîìĊęóïïŠĂ÷ĔîđéĘÖĒúąüĆ÷øčŠî 209 

 êćøćÜìĊę 4 ÖćøéĈđîĉîēøÙ×ĂÜđïćĀüćîßîĉéìĊę 1 210 

 êćøćÜìĊę 5 ÙŠćîĚĈêćúÿąÿöăĊēöēÖúïĉîđĂüĆîàĊ (HbA1C) đðŜćĀöć÷ 212 

 êćøćÜìĊę 6 êĆüüĆéñúĂČęîìĊęöĊÙüćöĀöć÷ĔîÖćøÙüïÙčöøąéĆïîĚĈêćúĔîđïćĀüćîßîĉéìĊę 1 213 

 êćøćÜìĊę 7 ßîĉé×ĂÜĂĉîàĎúĉîĒúąÖćøĂĂÖùìíĉĝđöČęĂïøĉĀćø÷ćéšü÷ÖćøÞĊéđ×šćĔêšñĉüĀîĆÜ 213 

 êćøćÜìĊę 8 ÙĈĒîąîĈÖćøêøüÝÙĆéÖøĂÜ ðŦÝÝĆ÷đÿĊę÷ÜĒúąÖćøøĆÖþć×ĂÜõćüąĒìøÖàšĂîìćÜéšćî 
microvascular 

216 

 êćøćÜìĊę 9 ÙĈĒîąîĈÖćøêøüÝÙĆéÖøĂÜĒúąÖćøøĆÖþć×ĂÜõćüąĒìøÖàšĂîìćÜéšćî macrovascular 217 
 êćøćÜìĊę 10 ÙĈĒîąîĈÖćøêøüÝÙĆéÖøĂÜĒúąÖćøøĆÖþć×ĂÜ dyslipidemia 218 

õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷  

 êćøćÜìĊę 1 ĂĆêøćÖćøđóĉęö×ċĚî×ĂÜÙüćöÿĎÜêćößŠüÜĂć÷č 223 

 êćøćÜìĊę 2 ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé Central Precocious Puberty 230 

 êćøćÜìĊę 3 ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé Peripheral Precocious Puberty 231 

ÿć×ćÖčöćøđüßýćÿêøŤēøÙĀĆüĔÝ  

õćüąÞčÖđÞĉîìćÜēøÙĀĆüĔÝĔîđéĘÖ  

 êćøćÜìĊę 1 ēøÙ  242 

 êćøćÜìĊę 2 ÙŠćðÖêĉ×ĂÜĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝĔîđéĘÖ 246 

 êćøćÜìĊę 3 ÙüćöĒêÖêŠćÜøąĀüŠćÜ sinus tachycardia Ēúą supraventricular tachycardia 248 

  

VIII

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์



XII 

ÿćøïĆâêćøćÜ (êŠĂ) 
 

 Āîšć 
đöČęĂĕøÝąÿÜÿĆ÷üŠćđéĘÖđðŨîēøÙĀĆüĔÝ  

 êćøćÜìĊę 1 ēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉéßîĉéêŠćÜė 253 
 êćøćÜìĊę 2 ÙüćöđÿĊę÷ÜìĊęđÖĉé×ċĚîĂĊÖ×ĂÜēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉéìĊęĕöŠĕéšĒÿéÜĂĂÖĔîøĎð×ĂÜÖúčŠö

ĂćÖćø (nonsyndromic congenital heart disease) 
258 

 êćøćÜìĊę 3 ĂćÖćøìĊęÿĞćÙĆâ×ĂÜēøÙĀĆüĔÝĔîñĎšðśü÷đéĘÖìĊęöĊĂćÖćøđÝĘïĀîšćĂÖ 259 
 êćøćÜìĊę 4 đÖèæŤÖćøüĉîĉÝÞĆ÷ÙüćöéĆîēúĀĉêêęĞćĔîßŠüÜĂć÷čêŠćÜė 261 

ÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉéßîĉéøčîĒøÜ  
 êćøćÜìĊę 1 ĂćÖćøĒúąĂćÖćøĒÿéÜñĎšðśü÷ÖúčŠö duct-dependent systemic blood flow 277 
 êćøćÜìĊę 2 ñúÖćøêøüÝðĂééšü÷øĆÜÿĊĒúąñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝĔîñĎšðśü÷ÖúčŠö duct-dependent 

systemic blood flow 
278 

 êćøćÜìĊę 3 ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜñĎšðśü÷ÖúčŠö duct-dependent pulmonary blood flow 279 
 êćøćÜìĊę 4 ñúÖćøêøüÝðĂééšü÷øĆÜÿĊĒúąñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝĔîñĎšðśü÷ÖúčŠö duct-dependent 

pulmonary blood flow 
281 

ĂćÖćøđðŨîúö ĀöéÿêĉĔîđéĘÖ  
 êćøćÜìĊę 1 ÖćøĒ÷ÖñĎšðśü÷ìĊęĀöéÿêĉÝćÖ syncope ĒúąÝćÖõćüąßĆÖ 290 
ÿć×ćēúĀĉêüĉì÷ćĒúąöąđøĘÜĔîđéĘÖ  
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ÿć×ćÖčöćøđüßýćÿêøŤêÝüĉì÷ć  

ēøÙñĉüĀîĆÜÝćÖÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęóïïŠĂ÷ĔîđéĘÖ   

 õćóìĊę 1 ĒñúóčóĂÜßîĉéêČĚîĒïïìĊęđðŨîêčŠöîĚĈĔÿ 339 

 õćóìĊę 2 ĒñúóčóĂÜßîĉéúċÖ 340 

 õćóìĊę 3 đàúúŤđîČĚĂđ÷ČęĂĂĆÖđÿï 341 

 õćóìĊę 4 Pastia�s line 343 

 õćóìĊę 5 Strawberry tongue 343 

 õćóìĊę 6 Scarlatiniform exanthema 344 

 õćóìĊę 7 Desquamation 344 

 õćóìĊę 8 Staphylococcal scalded skin syndrome 346 
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 õćóìĊę 1 úĆÖþèąìĊęóïïŠĂ÷×ĂÜ irritant contact dermatitis 351 

 õćóìĊę 2 Erythematous ill-defined patches 353 

 õćóìĊę 3 Erythematous patches with satellite papules on the inguinal fold ĔîñĎšðśü÷
ìĆĚÜÿĂÜøć÷ 

354 

 õćóìĊę 4 Well-defined scaly erythematous patches of the diaper area ĒúąĔîøĎðìĊ ęö ĊøĂ÷ēøÙ
úĆÖþèąđéĊ÷üÖĆîìĊęêĈĒĀîŠÜøĂïÿąéČĂđóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ 
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 õćóìĊę 5 ñČęîìĊęđðŨîúĆÖþèąÝĈđóćą×ĂÜõćüąîĊĚ well-defined scaly erythematous plaques on 

the inguinal area and buttock 

356 

 õćóìĊę 6 ñČęîúĆÖþèąđéĊ÷üÖĆîìĊęïøĉđüè đìšć öČĂ (acral lesion) Ēúą periorificial areas 356 

 õćóìĊę 7 Confluent hypopigmented macules and erythematous papules with 

hemorrhagic crusted on the inguinal area, on the seborrheic area 

(forehead and scalp) 

358 

ÿć×ćÖčöćøđüßýćÿêøŤÿĆÜÙö  

ÖćøêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖ  

 õćóìĊę 1 ĒîüìćÜÖćøéĎĒúÿč×õćóđéĘÖĕì÷ 0-18 ðŘ öćêøåćîÖøąìøüÜÿćíćøèÿč×Ēúąøćßüĉì÷ćúĆ÷
ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ ðŘ ó.ý. 2560 

363 

ÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜ   

 õćóìĊę 1 Gastroschisis ßŠĂÜēĀüŠ×ĂÜñîĆÜĀîšćìšĂÜĂ÷ĎŠéšćî×üć×ĂÜÿąéČĂ ĂüĆ÷üąõć÷ĔîßŠĂÜìšĂÜ
ĂĂÖöćĂ÷ĎŠîĂÖêĆüĕöŠöĊëčÜĀčšö ĂüĆ÷üąìĊęĂĂÖöć ÿŠüîĔĀâŠđðŨîúĈĕÿšđúĘÖĒúąúĈĕÿšĔĀâŠ 
öĊúĆÖþèąïüö ĒéÜĒúąĀîćêĆüÖüŠćðÖêĉ 

393 

 õćóìĊę 2 Omphalocele ÙüćöñĉéðÖêĉ×ĂÜñîĆÜĀîšćìšĂÜ ìĈĔĀšđðŨîëčÜđĀúČĂĂ÷ĎŠìĊęñîĆÜĀîšćìšĂÜ 
öĊĂüĆ÷üąõć÷ĔîĂ÷ĎŠĔîëčÜîĆĚî 

394 

 õćóìĊę 3 ÖćøéĎĒúĂüĆ÷üąìĊęĂĂÖöćîĂÖßŠĂÜìšĂÜ 395 

 õćóìĊę 4 ÖćøĔÿŠëčÜðøąéĉþåŤĒïïđ÷ĘïêĉéÖĆïñîĆÜĀîšćìšĂÜ 397 

 õćóìĊę 5 ÖćøĔÿŠëčÜðøąéĉþåŤĒïïĕöŠđ÷ĘïÖĆïñîĆÜĀîšćìšĂÜ 398 

 õćóìĊę 6 ×šĂÙüøøąüĆÜĔîÖćøéĎĒúđïČĚĂÜêšî 399 

ēøÙĀúĂéĂćĀćøêĆî   

 õćóìĊę 1 ßîĉé×ĂÜÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøđøĊ÷ÜêćöúĈéĆïÙüćößčÖ (ÝćÖàšć÷ĕð×üć Ladd  
ßîĉéìĊę III, I, N/A, V, II Ēúą gross ßîĉé C, A, E, D, B) 

404 

 õćóìĊę 2 õćóøĆÜÿĊ×ĂÜñĎšðśü÷ esophageal atresia with distal TEF 405 

 õćóìĊę 3 õćóøĆÜÿĊ×ĂÜñĎšðśü÷ isolated esophageal atresia ēé÷ðúć÷×ĂÜÿć÷ NG êĉéĂ÷ĎŠĔî 
proximal esophagus ĒúąĕöŠóï intestinal gas đú÷ 

406 
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 õćóìĊę 10 ÖćøÖúČîÿćøìċïĒÿÜđóČęĂêøüÝìćÜđéĉîĂćĀćøÿŠüîêšîĔî incomplete duodenal 

obstruction 
441 
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đðøĊ÷ïđìĊ÷ïÖĆïđöČęĂñŠćêĆéÝąóïÖćøïĉéĀöčî×ĂÜúĞćĕÿšÿŠüîÖúćÜ 
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ðŦâĀćìĊęóïïŠĂ÷ĔîõćüąóĎéßšć 
Common pitfalls in delayed speech 

íĆî÷óø đöÛøčŠÜÝøĆÿ* 

 
õćþćđðŨîĂÜÙŤðøąÖĂïóČĚîåćî×ĂÜÖćøđøĊ÷îøĎš ĒúąÖćøöĊðäĉÿĆöóĆîíŤìćÜÿĆÜÙö óĆçîćÖćøéšćîõćþćöĊÙüćöÿĆöóĆîíŤ

ÖĆïÙüćöÿćöćøëéšćîÿêĉðŦââćĒúąÙüćöÿćöćøëĔîÖćøđøĊ÷îøĎš×ĂÜđéĘÖ 

ðŦâĀćóĆçîćÖćøéšćîõćþćđðŨîÙüćöñĉéðÖêĉ×ĂÜóĆçîćÖćøìĊęóïïŠĂ÷ìĊęÿčé ÖćøýċÖþćĔîêŠćÜðøąđìýóïĕéš
øšĂ÷úą 2.6-6.3 ĔîđéĘÖðåöüĆ÷ ēé÷óïĔîđéĘÖđóýßć÷öćÖÖüŠćđéĘÖđóýĀâĉÜ ÝćÖÖćøđÖĘï×šĂöĎúđéĘÖðåöüĆ÷ìĆęüðøąđìýĕì÷ 
ÝĞćîüî 9,986 Ùî ĔîðŘó.ý. 2557 óïðŦâĀćóĆçîćÖćøéšćîõćþćöćÖëċÜøšĂ÷úą 19.71-6  

óĆçîćÖćøéšćîõćþć ĒïŠÜĂĂÖđðŨî Ùüćöđ×šćĔÝõćþćĒúąÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø 
 

Ùüćöđ×šćĔÝõćþć1-6 
øąïïÖćøĕéš÷ĉîÝąđÝøĉâđêĘöìĊęđöČęĂĂć÷čÙøøõŤðøąöćè 26 ÿĆðéćĀŤ ÿöĂÜÿŠüîìĊęðøąöüúñúéšćîõćþćÝąđøĉęöóĆçîć 

ìĊęĂć÷čÙøøõŤðøąöćè 31 ÿĆðéćĀŤ  
ìćøÖĒøÖđÖĉéÝąöĊÖćøêĂïÿîĂÜêŠĂđÿĊ÷Ü×ĂÜöîčþ÷Ť ēé÷đÞóćąđÿĊ÷Ü×ĂÜöćøéćöćÖÖüŠćđÿĊ÷ÜĂČęîė ĒúąÿĉęÜìĊęîŠćÿîĔÝ

ÖüŠćîĆĚîÙČĂ Ùüćöÿćöćøë×ĂÜìćøÖĒøÖđÖĉéĔîÖćøĒ÷ÖĒ÷ąðøąē÷ÙĔîõćþćĒöŠ (native language) ÝćÖðøąē÷ÙĔîõćþćêŠćÜðøąđìý 

(foreign language) ÝćÖÖćøýċÖþćóïüŠć öćøéćìĊęĔßšõćþćóĎéđóĊ÷ÜõćþćđéĊ÷ü (monolingual) ìćøÖÝąÿîĔÝđóĊ÷ÜõćþćîĆĚî 
ĀćÖöćøéćĔßšÿĂÜõćþć (bilingual) ìćøÖÖĘÝąÿîĔÝÿĂÜõćþćìĊęöćøéćĔßšÿČęĂÿćøöćÖÖüŠćõćþćĂČęîė ìćøÖĂć÷čðøąöćè 4-6 đéČĂî 
ÝąđøĉęööĂÜĀćĒĀúŠÜÖĞćđîĉéđÿĊ÷Ü ēé÷đÞóćąđÿĊ÷ÜóĎéÙč÷ đöČęĂĂć÷čðøąöćè 6 đéČĂîÝąđøĉęööĊÙüćöÿîĔÝøŠüöĔîÿĉęÜìĊęñĎšĔĀâŠÖĞćúĆÜöĂÜ 
(joint reference) ÙüćöÿćöćøëîĊĚđĂÜ öĊÙüćöÿĞćÙĆâêŠĂÖćøóĆçîćìĆÖþąõćþć ìĆÖþąÿĆÜÙö ĒúąđßČęĂöē÷ÜĕðÿĎŠÙüćöđ×šćĔÝ
×ĆĚîÿĎÜ×ċĚî ĒúąđÖĘïđ×šćÙúĆÜ×šĂöĎúĔîÿöĂÜ Ùüćöđ×šćĔÝõćþćÝąđøĉęöðøćÖäßĆé×ċĚîđöČęĂìćøÖĂć÷čðøąöćè 9 đéČĂî ÝąđĀĘîĕéš
ÝćÖÖćøìĊęìćøÖđøĉęöêĂïÿîĂÜêŠĂßČęĂđøĊ÷Ö×ĂÜêĆüđĂÜĒúąđ×šćĔÝÙĞćðäĉđÿíüŠć “ĕöŠ” đöČęĂĂć÷č 12 đéČĂî ìćøÖÿŠüîĔĀâŠÿćöćøëìĞćêćö
ÙĞćÿĆęÜÜŠć÷ė 1 ×ĆĚîêĂîĕéšēé÷ĕöŠêšĂÜĂćýĆ÷ÖćøßĊĚîĞć (1-step command or request without a gesture)  

ßŠüÜĂć÷č 1-2 ×üï đéĘÖė óĆçîćÙüćöđ×šćĔÝõćþć×ċĚîĂ÷ŠćÜøüéđøĘü đéĘÖė üĆ÷đêćąĒêąÿćöćøëßĊĚĂüĆ÷üąĀøČĂõćó
ĔîĀîĆÜÿČĂĕéšĂ÷ŠćÜëĎÖêšĂÜ đéĘÖüĆ÷ 2 ×üï ÿćöćøëìĞćêćöÙĞćÿĆęÜ 2 ×ĆĚîêĂîìĊęĕöŠđÖĊę÷ü×šĂÜÖĆî ĒúąÿćöćøëđúČĂÖüĆêëčêćöÖćøĔßšÜćîĕéš 
đöČęĂĂć÷č 3 ×üï đéĘÖė Ýąđøĉęöđ×šćĔÝÙĞćëćöĔîÖúčŠö ĔÙø Ăąĕø ìĊęĕĀî Ă÷ŠćÜĕø (Wh-question forms) đöČęĂĂć÷č 4 ×üï ÿćöćøë
ôŦÜđøČęĂÜøćüÿĆĚîė ĒúąêĂïÙĞćëćöÜŠć÷ė đÖĊę÷üÖĆïđøČęĂÜìĊęôŦÜĕéš đöČęĂĂć÷č 5 ×üï đéĘÖė ÝąöĊÙúĆÜÙĞćýĆóìŤĔîÿöĂÜöćÖÖüŠć 2,000 ÙĞć 
ĒúąÿćöćøëìĞćêćöÙĞćÿĆęÜ 3-4 ×ĆĚîêĂîĕéš 
 

ÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø1-6 
ìćøÖđøĉęöđðúŠÜđÿĊ÷ÜêĆĚÜĒêŠĂć÷čðøąöćè 4-6 ÿĆðéćĀŤ ĒúąĔîßŠüÜ 3 đéČĂîĒøÖñĎšđúĊĚ÷ÜéĎĂćÝÝąĒ÷ÖĒ÷ąđÿĊ÷ÜêŠćÜė 

×ĂÜìćøÖĕéš đßŠî Āĉü đÝĘï óċÜóĂĔÝ ÜĂĒÜ đðŨîêšî öĊìćøÖĂć÷č 3 đéČĂîÝĞćîüîĕöŠîšĂ÷ìĊęÿćöćøëđðúŠÜđÿĊ÷ÜēêšêĂïđóČęĂĒÿéÜ
ðäĉÿĆöóĆîíŤìćÜÿĆÜÙöÖĆïñĎšđúĊĚ÷ÜéĎđöČęĂĂć÷č 4-5 đéČĂî ÝąđøĉęöđúŠîøĉöòŘðćÖ đøĉęöđðúŠÜđÿĊ÷Üó÷ćÜÙŤđéĊ÷ü (monosyllables) ĒúąĂćÝĕéš÷ĉî
đÿĊ÷ÜĀĆüđøćą×ĂÜìćøÖ đöČęĂĂć÷č 6-8 đéČĂî ìćøÖÝąđøĉęöìĞćđÿĊ÷ÜĀúć÷ė ó÷ćÜÙŤ (polysyllabic babbling) ĒúąđøĉęöÿČęĂÿćø
éšü÷ìŠćìćÜĕéš đöČęĂđ×šćÿĎŠđéČĂîìĊę 8-10 ÖćøĂĂÖđÿĊ÷ÜÝąđøĉęööĊøĎðĒïïđÞóćąìĊęĔÖúšđÙĊ÷ÜõćþćĒöŠ ĒúąđøĉęööĊÙüćöĀöć÷ìĊęđÞóćąđÝćąÝÜ
öćÖ×ċĚî đßŠî dada mama (Āöć÷ëċÜ óŠĂ ĒöŠ) 
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ĀúĆÜÝćÖîĆĚîĕöŠÖĊęđéČĂîĂćÝöĊÖćøóĎéÙĞćýĆóìŤĔĀöŠė đóĉęö×ċĚî ēé÷đÞúĊę÷ 1 ÙĞćêŠĂÿĆðéćĀŤìĊęĂć÷čðøąöćè 1 ×üï ĒúąÝąđóĉęöđðŨî 
1 ÙĞćêŠĂüĆîìĊęĂć÷čðøąöćè 2 ×üï àċęÜìĊęĂć÷čðøąöćè×üïÙøċęÜëċÜ 2 ×üïîĊĚ đéĘÖė ÙüøÿČęĂÿćøÙĞćýĆóìŤĕéšĂ÷ŠćÜîšĂ÷ 20 ÙĞć ĒúąÙüøöĊ
ÖćøĔßšÙúĆÜÙĞćýĆóìŤîĆĚî öćñĆîđÿĊ÷ÜÿĎÜ-êęĞć Ùúšć÷ðøąē÷Ùÿîìîć (Jargon; string of word-like sounds) ĒúąđöČęĂđéĘÖė 
öĊÙúĆÜÙĞćýĆóìŤĔîÿöĂÜðøąöćè 50-100 ÙĞć ÝąÿćöćøëóĆçîćÖćøÿČęĂÿćøđðŨîüúĊÿĆĚîė ìĊęöĊđÝêîćßĆéđÝîĕéš đßŠî ÖĉîîĚĞć ĒöŠĂčšö 
đðŨîêšî àċęÜÿąìšĂîëċÜÙüćöÿćöćøëĔîÖćøĔßšĕü÷ćÖøèŤ đéĘÖė Ăć÷čðøąöćè 3 ×üï ÝąđøĉęöóĎéđðŨîðøąē÷ÙìĊę÷ćü×ċĚî öĊĔÝÙüćöÿĞćÙĆâ 
ĕöŠàĆïàšĂî (telegraphic) ĒúąđöČęĂĂć÷čðøąöćè 4-5 ×üï đéĘÖė ÝąÿćöćøëĔßšøĎðĒïïðøąē÷ÙìĊęëĎÖêšĂÜêćöĀúĆÖĕü÷ćÖøèŤ 
ĒúąöĊøć÷úąđĂĊ÷éĔîïìÿîìîćĕéšđĀöČĂîñĎšĔĀâŠ  
 
óĆçîćÖćøìćÜõćþćúŠćßšć1-6 

óĆçîćÖćøìćÜõćþćúŠćßšć Āöć÷ëċÜ ÙüćöÿćöćøëéšćîõćþćúŠćßšćĂ÷ŠćÜßĆéđÝî đöČęĂđìĊ÷ïÖĆïÙüćöÿćöćøëìćÜ
ÿêĉðŦââćìĊęðøąđöĉîÝćÖéšćîĂüĆÝîõćþć (non-verbal intelligence) ÝćÖìĊęÖúŠćüĔîêĂîêšîüŠćóĆçîćÖćøìćÜõćþćĒïŠÜĂĂÖđðŨî
Ùüćöđ×šćĔÝõćþć ĒúąÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø ÙüćöúŠćßšć×ĂÜóĆçîćÖćøìćÜõćþćĒïŠÜđðŨî 2 éšćîđßŠîÖĆî 
ĒêŠìĊęđĀĘîĕéšßĆéđÝîĒúąöĆÖđðŨîĂćÖćøîĞćĔĀšñĎšðÖÙøĂÜóćöćóïĒóì÷Ť ÙČĂ ÖćøĔßšõćþćóĎéÿČęĂÿćøúŠćßšćĀøČĂĕöŠÿöüĆ÷ àċęÜöĊĂćÖćøĒÿéÜ
ìĊęêšĂÜđòŜćøąüĆÜ éĆÜêćøćÜìĊę 1 

 
êćøćÜìĊę 1 ĂćÖćøĒÿéÜìĊęïŠÜßĊĚüŠćđéĘÖĂćÝöĊðŦâĀćóĆçîćÖćøìćÜõćþćúŠćßšć 

Ăć÷č Ùüćöđ×šćĔÝõćþć ÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø 
0-4 đéČĂî ĕöŠ÷ĉĚöđöČęĂđĀĘîĀîšć ĀøČĂĕöŠêĂïÿîĂÜ

êŠĂđÿĊ÷Ü ēé÷đÞóćąđÿĊ÷ÜñĎšđúĊĚ÷ÜéĎ 
Ĕî×èąìĊęÖĞćúĆÜêČęîéĊ 

ÿŠÜđÿĊ÷ÜîšĂ÷ ĀøČĂĕöŠÿŠÜđÿĊ÷ÜēêšêĂïÖĆïñĎšđúĊĚ÷ÜéĎ 

6-9 đéČĂî ĕöŠĀĆîĀćđÿĊ÷Ü ĕöŠÿŠÜđÿĊ÷ÜĂČęîė îĂÖÝćÖđÿĊ÷Ü “Ă” 
12 đéČĂî ĕöŠĔßšĂüĆÝîõćþć đßŠî ßĊĚ ïŢć÷ïć÷  

ÿŠć÷Āîšć 
ĕöŠÿŠÜđÿĊ÷ÜđøĊ÷Ö óŠĂ ĒöŠ ĀøČĂñĎšđúĊĚ÷ÜéĎ 

15 đéČĂî ĕöŠöĂÜĀøČĂĕöŠßĊĚüĆêëčêćöÙĞćïĂÖ ĕöŠóĎéÙĞćđéĊę÷üìĊęöĊÙüćöĀöć÷Ă÷ŠćÜîšĂ÷ 1 ÙĞć îĂÖđĀîČĂÝćÖÖćøđøĊ÷ÖßČęĂÙî
ĀøČĂßČęĂÿĆêüŤđúĊĚ÷ÜìĊęÙčšîđÙ÷ 

18 đéČĂî 

 

 

ĕöŠìĞćêćöÙĞćÿĆęÜìĊęÙčšîđÙ÷ (ēé÷ĕöŠĔßš
ìŠćìćÜðøąÖĂï) ĀøČĂĕöŠßĊĚßüîĔĀš
ñĎšĂČęîöĊÙüćöÿîĔÝøŠüöÖĆïêîđĂÜ 

ĕöŠđøĊ÷Ö óŠĂ ĒöŠ ñĎšđúĊĚ÷ÜéĎ ĀøČĂßČęĂĂČęîė 

ĕöŠóĎéÙĞćđéĊę÷üìĊęöĊÙüćöĀöć÷Ă÷ŠćÜîšĂ÷ 3 ÙĞć îĂÖđĀîČĂÝćÖÖćøđøĊ÷ÖßČęĂÙî
ĀøČĂßČęĂÿĆêüŤđúĊĚ÷ÜìĊęÙčšîđÙ÷ 

24 đéČĂî ĕöŠßĊĚøĎðĀøČĂĂüĆ÷üąêćöÙĞćïĂÖ óĎéÙĞćđéĊę÷üĕéšîšĂ÷ÖüŠć 25 ÙĞć ĕöŠóĎéüúĊÿĆĚîė ìĊęðøąÖĂïéšü÷ÙĞćìĊęöĊ
ÙüćöĀöć÷ 2 ÙĞćêŠĂÖĆî đßŠî Öĉîîö ĕðđìĊę÷ü 

30 đéČĂî ĕöŠêĂïÿîĂÜéšü÷üćÝć ĀøČĂìŠćìćÜ ÷ĆÜĕöŠóĎéüúĊìĊęðøąÖĂïéšü÷ÙĞćìĊęöĊÙüćöĀöć÷ 3 ÙĞćêŠĂÖĆî ĀøČĂ÷ĆÜìĞćđÿĊ÷Ü
ĕöŠđðŨîõćþć 

36 đéČĂî ĕöŠđ×šćĔÝÙĞćïčóïì ĀøČĂÙĞćÖøĉ÷ć ĕöŠ
ÿćöćøëìĞćêćöÙĞćÿĆęÜ 2 ×ĆĚîêĂîĕéš 

óĎéÙĞćýĆóìŤĕéšîšĂ÷ÖüŠć 200 ÙĞć ĕöŠøĎšÝĆÖïĂÖÙüćöêšĂÜÖćø óĎéìüî
ðøąē÷ÙÙĞćëćö (echolalia) óĆçîćÖćøìćÜõćþćëéëĂ÷ ïčÙÙúìĊęĕöŠÙčšîđÙ÷
ôŦÜĒúšüđ×šćĔÝîšĂ÷ÖüŠćøšĂ÷úą 50 ×ĂÜÿĉęÜìĊęđéĘÖóĎéÿČęĂÿćø 

:  , 25615 
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óĆçîćÖćøìćÜõćþćúŠćßšć1-6 ĒïŠÜđðŨî 

1. Isolated expressive language disorder (late talker syndrome) 
đéĘÖÖúčŠöîĊĚĒöšÝąđøĉęöĔßšõćþćđóČęĂóĎéÿČęĂÿćøßšćÖüŠćüĆ÷ ĒêŠöĊÙüćöđ×šćĔÝõćþć ĒúąìĆÖþąÿĆÜÙöðÖêĉ õćüąîĊĚöĆÖóï

ĔîđéĘÖđóýßć÷ĒúąöĊðøąüĆêĉÙøĂïÙøĆüìĊęöĊóĆçîćÖćøìćÜõćþćúŠćßšć Ă÷ŠćÜĕøÖĘêćöÙüøêšĂÜðøąđöĉîóĆçîćÖćøéšćîÙüćöđ×šćĔÝ
õćþć×ĂÜđéĘÖ ēé÷ÖćøÿĆÜđÖêðäĉÿĆöóĆîíŤ×ĂÜđéĘÖÖĆïñĎšðÖÙøĂÜĒúąĔßšđÙøČęĂÜöČĂÙĆéÖøĂÜóĆçîćÖćøéšćîÙüćöđ×šćĔÝõćþć
øŠüöéšü÷đÿöĂ Ēúą÷ĆÜÝĞćđðŨîêšĂÜêĉéêćöóĆçîćÖćøìćÜõćþć×ĂÜđéĘÖĔîøą÷ą÷ćü đéĘÖìĊęđðŨîõćüąîĊĚÝąÙŠĂ÷ė đøĉęööĊÙĞćóĎéÿČęĂÿćø 

ìĊęßĆéđÝî×ċĚî ĒúąÙúĆÜÙĞćýĆóìŤìĊęđóĉęö×ċĚîđøČęĂ÷ė ÝîđìĊ÷ïđìŠćđéĘÖĔîüĆ÷đéĊ÷üÖĆîđöČęĂĂć÷čðøąöćè 3 ×üï 

2. Specific language impairment (developmental language disorder/ mixed type receptive 
and expressive language disorder) 

đéĘÖÖúčŠöîĊĚÝąöĊÙüćöúŠćßšćìĆĚÜéšćîÙüćöđ×šćĔÝõćþćĔîĒÜŠÙüćöĀöć÷×ĂÜÙĞć (semantics) ÖćøĔßšĕü÷ćÖøèŤ (syntax) 
ĒúąÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø đéĘÖïćÜÙîĂćÝóĎéêćöÙĞćĀøČĂðøąē÷ÙìĊęĕéš÷ĉî ĒêŠĕöŠđ×šćĔÝÙüćöĀöć÷ (echolalia) 
ĒúąëċÜĒöšüŠćõćþć×ĂÜđéĘÖÝąÙŠĂ÷ė óĆçîć ĒêŠÖĘÝą÷ĆÜöĊ×šĂÝĞćÖĆéĔîÖćøîĞćöćĔßšĔĀšđĀöćąÿöêćöüĆ÷ đßŠî đúŠćđøČęĂÜĕéšÿĆĚîė 
ĕöŠðąêĉéðąêŠĂ ĔßšøĎððøąē÷ÙìĊęĕöŠàĆïàšĂîĀøČĂĕéšĔÝÙüćöÿĞćÙĆâîšĂ÷ÖüŠćìĊęÙüø àċęÜÿŠÜñúêŠĂðäĉÿĆöóĆîíŤìćÜÿĆÜÙö ēé÷đÞóćą
ÖĆïđóČęĂîüĆ÷đéĊ÷üÖĆî Ă÷ŠćÜĕøÖĘêćöđéĘÖÝąöĊìĆÖþąÿĆÜÙö ÖćøđúŠî ĒúąðäĉÿĆöóĆîíŤ đßŠî ÖćøđúŠîÿööêĉ ÖćøđúŠîêćöÝĉîêîćÖćø 
ÿĂéÙúšĂÜÖĆïøąéĆïÿêĉðŦââćĒúąÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø×ĂÜđéĘÖđĂÜ 

öĊÖćøýċÖþćóïüŠć đéĘÖìĊęöĊóĆçîćÖćøìćÜõćþćúŠćßšćìĆĚÜÙüćöđ×šćĔÝõćþćĒúąÙüćöÿćöćøëĔîÖćøĔßšõćþćđóČęĂÿČęĂÿćø 
ĂćÝöĊÙüćöïÖóøŠĂÜ×ĂÜÿĀÿĆöóĆîíŤøŠćÜÖć÷ (developmental coordination disorder) đßŠî öĊðŦâĀćéšćîÖćøĔßšöČĂìĞćÜćî 
ÖćøìøÜêĆü ÜčŠöÜŠćöøŠüöéšü÷ëċÜøšĂ÷úą 30-36 àċęÜÿŠÜñúêŠĂÖćøĔßšßĊüĉêðøąÝĞćüĆî×ĂÜđéĘÖ éĆÜîĆĚîĒóì÷ŤÝċÜÙüøðøąđöĉîÙčèõćó
ĔîÖćøìĞćÜćîðøąÿćîÖĆî×ĂÜÖúšćöđîČĚĂöĆéĔĀâŠĒúąöĆéđúĘÖĔîđéĘÖÖúčŠöîĊĚéšü÷  

3. Social (Pragmatic) Communication Disorder (SPCD/ higher-level language disorder) 
đéĘÖÖúčŠöîĊĚĒêÖêŠćÜÝćÖÿĂÜÖúčŠöĒøÖ ÙČĂ óĎéĕéšĂ÷ŠćÜÙúŠĂÜĒÙúŠü ĒêŠöĊÙüćöïÖóøŠĂÜĔîÖćøđúČĂÖĔßšÙĞćýĆóìŤĔĀšđĀöćąÿö

ÖĆïÙüćöĀöć÷ ÿëćîÖćøèŤĒúąÖćúđìýą øüöëċÜöĊÙüćöïÖóøŠĂÜéšćîÖćøđ×šćĔÝÙüćöĀöć÷×ĂÜĂüĆÝîõćþć ēé÷đÞóćąÿĊĀîšć
ĀøČĂìŠćìćÜìĊęÿČęĂĂćøöèŤÙüćöøĎšÿċÖ ĕöŠđ×šćĔÝöčÖêúÖĒúąÙĞćđðøĊ÷ïđðø÷ ìĞćĔĀšđÖĉéÙüćö÷ćÖúĞćïćÖĔîÖćøÿČęĂÿćøđóČęĂðäĉÿĆöóĆîíŤ
ìćÜÿĆÜÙö 

 
ÖćøüĉîĉÝÞĆ÷1-6 

ÖćøàĆÖðøąüĆêĉ đðŨîÿĉęÜÿĞćÙĆâìĊęßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ĀćÿćđĀêčÙüćöñĉéðÖêĉ×ĂÜóĆçîćÖćøéšćîõćþć àċęÜÙüøàĆÖðøąüĆêĉ
ÙøĂïÙúčöĀĆü×šĂêŠćÜė ĕéšĒÖŠ 

- ðøąüĆêĉóĆçîćÖćø ìĆĚÜóĆçîćÖćøéšćîõćþćĒúąóĆçîćÖćøéšćîĂČęîė øüöëċÜóùêĉÖøøöĔîÖćøöĊðäĉÿĆöóĆîíŤìćÜÿĆÜÙö
×ĂÜđéĘÖ đßŠî ÖćøöĂÜĀîšćÿïêć ÖćøĔßšìŠćìćÜĔîÖćøÿČęĂÿćø đðŨîêšî 

- ðøąüĆêĉđÿĊę÷ÜìĊęđÖĊę÷ü×šĂÜÖĆïÙüćöñĉéðÖêĉ×ĂÜóĆçîćÖćøéšćîõćþć đßŠî ðøąüĆêĉÖćøĔßšÿćøđÿóêĉéĀøČĂÖćøêĉéđßČĚĂ
×ĂÜöćøéć×èąêĆĚÜÙøøõŤ õćüąĒìøÖàšĂî×èąÙúĂé ÖćøêĉéđßČĚĂĔîøąïïðøąÿćì×ĂÜđéĘÖĀúĆÜÙúĂé ÖćøÿĆöñĆÿÿćøóĉþ
ĀøČĂÿćøđÙöĊêŠćÜė õćüąēõßîćÖćø×ĂÜđéĘÖ đðŨîêšî 

- ðøąüĆêĉÙøĂïÙøĆüĒúąðøąüĆêĉÖćøđúĊĚ÷ÜéĎ đßŠî ÙüćöñĉéðÖêĉ×ĂÜóĆçîćÖćøéšćîõćþćĒúąÖćøđøĊ÷îøĎš×ĂÜÙî
ĔîÙøĂïÙøĆü ÝĞćîüîÿöćßĉÖĔîÙøĂïÙøĆü øąéĆïÖćøýċÖþć đýøþåćîą øć÷úąđĂĊ÷éđÖĊę÷üÖĆïñĎšđúĊĚ÷ÜéĎđéĘÖ üĉíĊÖćøđúĊĚ÷Ü ÖĉÝÖøøö
ìĊęöĆÖìĞćøŠüöÖĆïđéĘÖ đðŨîêšî 
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ÖćøêøüÝøŠćÜÖć÷ ÙüøêøüÝøŠćÜÖć÷ìčÖøąïï ēé÷đÞóćąøąïïðøąÿćì ÙüøðøąđöĉîîĚĞćĀîĆÖ ÿŠüîÿĎÜ đÿšîøĂïýĊøþą 
đ÷ČęĂĒÖšüĀĎ óĆÜñČéĔêšúĉĚî øüöëċÜÖćøìĞćÜćî×ĂÜĂüĆ÷üąõć÷ĔîßŠĂÜðćÖ đßŠî ÖćøđúŠîđÿĊ÷Üéšü÷øĉöòŘðćÖ ÖćøđÙĊĚ÷ü ÖćøÖúČî 
êøüÝĀćÙüćöñĉéðÖêĉĒêŠÖĞćđîĉéïøĉđüèýĊøþą ĔïĀîšć ĀĎ úĞćÙĂ ĒúąøĂ÷ēøÙìćÜñĉüĀîĆÜ ìĊęĂćÝïŠ ÜëċÜēøÙìćÜóĆîíčÖøøö 
àċęÜđðŨîÿćđĀêčĀîċęÜ×ĂÜóĆçîćÖćøìćÜõćþćúŠćßšćéšü÷ 

ÖćøêøüÝđóĉęöđêĉöìćÜĀšĂÜðäĉïĆêĉÖćø ĒîąîĞćĔĀšêøüÝÖćøĕéš÷ĉîĔîđéĘÖìčÖøć÷ìĊęðøąđöĉîĒúšü óïüŠćöĊÙüćöđ×šćĔÝ
õćþćúŠćßšćÖüŠćüĆ÷ đéĘÖĒÿéÜóùêĉÖøøöìĊęïŠÜïĂÖüŠćĂćÝöĊÖćøĕéš÷ĉîñĉéðÖêĉ đßŠî ÿŠÜđÿĊ÷ÜđÞóćąđÿĊ÷Ü “Ă” öĆÖÝšĂÜĀîšćĒúąðćÖ
×ĂÜñĎšóĎé ĀøČĂóïüŠćđéĘÖöĊðŦÝÝĆ÷đÿĊę÷ÜêŠĂÖćøđÖĉéðŦâĀćÖćøĕéš÷ĉî đßŠî öĊðøąüĆêĉÙøĂïÙøĆüìĊęöĊÖćøĕéš÷ĉîñĉéðÖêĉĒïïëćüø 
ÖćøĕéšøĆï÷ćđÙöĊïĞćïĆé ĀĎßĆĚîÖúćÜĂĆÖđÿïïŠĂ÷ĀøČĂđðŨîîćîđÖĉî 3 đéČĂî  
 

ÖćøĔĀšÙĞćĒîąîĞćđïČĚĂÜêšî1-6 
1. ñĎšđúĊĚ÷ÜéĎÙüøđðŨîĒïïĂ÷ŠćÜĔîÖćøĔßšõćþćìĊęëĎÖĕü÷ćÖøèŤ ĔßšÙĞćóĎéìĊęßĆéđÝî ĀöĆęîóĎéÙč÷ÖĆïđéĘÖñŠćîÖĉÝüĆêøðøąÝĞćüĆî 

ìĊęñŠĂîÙúć÷ĒúąêĂïÿîĂÜđéĘÖìčÖÙøĆĚÜìĊęđéĘÖóĎéĀøČĂó÷ć÷ćöÿČęĂÿćø 

2. ìĞćÖĉÝÖøøöìĊęßŠü÷ÿŠÜđÿøĉöóĆçîćÖćøìćÜéšćîõćþć đßŠî ĂŠćîîĉìćî đúŠîÿööêĉ úéđüúćÖćøĔßšÿČęĂĀîšćÝĂ 
(screen time) ēé÷đéĘÖĂć÷čêęĞćÖüŠć 2 ×üï ĕöŠĒîąîĞćĔĀšĔßšÿČęĂĀîšćÝĂîĂÖđĀîČĂÝćÖÖćøÙč÷ñŠćî VDO call đéĘÖĂć÷č 2-5 ×üï 
ĂćÝĔßšÿČęĂĀîšćÝĂõć÷ĔêšÖćøéĎĒú×ĂÜñĎšĔĀâŠ (co-viewers) ĕöŠđÖĉî 1 ßĆęüēöÜêŠĂüĆî đîČęĂÜÝćÖóïüŠćÖćøĔßšÿČęĂĀîšćÝĂđĀúŠćîĊĚ
úéÖćøöĊðäĉÿĆöóĆîíŤøąĀüŠćÜÙîĔîÙøĂïÙøĆü Ēúą÷ĆÜøïÖüîøĎðĒïïÖćøîĂî×ĂÜđéĘÖĂĊÖéšü÷ 

Ēóì÷ŤÙüøÿŠÜêŠĂĕð÷ĆÜñĎšđßĊę÷üßćâđöČęĂöĊ×šĂïŠÜßĊĚĔîÖćøêøüÝÖćøĕéš÷ĉîĀøČĂöĊõćüąéĆÜêŠĂĕðîĊĚ 
- đéĘÖöĊóùêĉÖøøöìĊęÿÜÿĆ÷õćüąĂĂìĉÿàċö ÿêĉðŦââćïÖóøŠĂÜ öĊēøÙìćÜóĆîíčÖøøöĀøČĂöĊÙüćöđ×šćĔÝõćþćúŠćßšć 
- đéĘÖìĊęöĊðŦâĀćóùêĉÖøøöøčîĒøÜøŠüöéšü÷ 

- đéĘÖìĊęñĎšðÖÙøĂÜĕéšðäĉïĆêĉêćöÙĞćĒîąîĞć ĒúąêĉéêćöĂćÖćøĂ÷ŠćÜîšĂ÷ 2-3 đéČĂîĒúšü ĒêŠóĆçîćÖćø
ìćÜéšćîõćþć×ĂÜđéĘÖ÷ĆÜĕöŠéĊ×ċĚî 

- ñĎšðÖÙøĂÜöĊÙüćöÖĆÜüúĔÝĂ÷ŠćÜöćÖđÖĊę÷üÖĆïóĆçîćÖćøéšćîõćþć×ĂÜđéĘÖ 
 
ÙüćöñĉéóúćéìĊęóïïŠĂ÷ĔîđüßðäĉïĆêĉ 

1. úĞćéĆïÖćøđÖĉé (birth order) đéĘÖòćĒòé đéĘÖÿĂÜõćþć (bilingualism) óĆÜñČéĔêšúĉĚî (tongue-tie/ ankyloglossia) 
ĀøČĂēøÙĀĎîĚĞćĀîüÖ (frequent ear infections and serous otitis media) ĕöŠĔßŠðŦÝÝĆ÷Ăíĉïć÷õćüąóĆçîćÖćøìćÜõćþćúŠćßšć 

2. đéĘÖìĊęöĊõćüąóĎéßšćøŠüöÖĆïđøĊ÷ÖĕöŠĀĆî ĕöŠêĂïÿîĂÜêŠĂđÿĊ÷Ü ÙüøðøąđöĉîóĆçîćÖćøéšćîĂČęî ĒúąêøüÝÖćøĕéš÷ĉî
øŠüöéšü÷đÿöĂÖŠĂîÝąüĉîĉÝÞĆ÷üŠćđðŨîõćüąĂĂìĉÿàċö 

3. đéĘÖìĊęñĎšđúĊĚ÷ÜéĎóćöćêøüÝéšü÷ĂćÖćøóĎéßšć ñĎšđúĊĚ÷ÜéĎöĆÖĔĀš×šĂöĎúüŠćđéĘÖđ×šćĔÝÿĉęÜìĊęñĎšĔĀâŠóĎé đÖČĂïìĆĚÜĀöé 
đóĊ÷ÜĒêŠ÷ĆÜÿČęĂÿćøĕéšĕöŠÿöüĆ÷ ĂćÝđóøćąñĎšđúĊĚ÷ÜéĎĔßšÿĊĀîšćìŠćìćÜðøąÖĂï àċęÜđðŨîÖćøßŠü÷ßĊĚĒîąđéĘÖìćÜĂšĂö Ēóì÷ŤÙüøðøąđöĉî
óĆçîćÖćøéšćîÙüćöđ×šćĔÝõćþć×ĂÜđéĘÖìčÖÙøĆĚÜ ÖŠĂîÝąüĉîĉÝÞĆ÷üŠćđéĘÖöĊóĆçîćÖćøéšćîÖćøÿČęĂÿćøúŠćßšćđóĊ÷ÜéšćîđéĊ÷ü 

4. ÖćøðøąđöĉîóĆçîćÖćøìćÜõćþćĔîđéĘÖïćÜøć÷ ĂćÝìĞćĕéš÷ćÖđîČęĂÜÝćÖöĊðŦÝÝĆ÷ĂČęîđ×šćöćđÖĊę÷ü×šĂÜ đßŠî óČĚîĂćøöèŤ
×ĂÜđéĘÖßŠüÜüĆ÷ìĊęðøąđöĉî 

5. đéĘÖìĊęóĎéÙĞćàĚĞć đßŠî ĕðĕð ĀöęĞćĀöęĞć ëČĂđðŨîÖćøóĎéÙĞćđéĊę÷ü ĕöŠîĆïđðŨîüúĊ (2-word phrases/ combine words) 
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*  

 

×šĂóċÜðäĉïĆêĉĒúąÙüćöñĉéóúćéìĊęóïïŠĂ÷ĔîđéĘÖìĊęöĊóĆçîćÖćøßšćĒúąõćüąÿêĉðŦââćïÖóøŠĂÜ 
Practical point and common pitfall in delay development 

and intelligence deficiency 
ĂéĉýøŤÿčéć đôŚũĂÜôĎ* 

 
îĉ÷ćö 

óĆçîćÖćøúŠćßšć (globally delayed development)1 

óĆçîćÖćøúŠćßšćĀøČĂÙüćöïÖóøŠĂÜìćÜóĆçîćÖćø Āöć÷ëċÜ đéĘÖĂć÷čêęĞćÖüŠć 6 ×üï ìĊęöĊóĆçîćÖćøßšć ÷ĆÜĕöŠÿćöćøë
ÿČęĂÿćøĕéšĂ÷ŠćÜÿöïĎøèŤ ÝċÜ÷ĆÜĕöŠđĀöćąÿöÖĆïÖćøüĆéøąéĆïđßćüîŤðŦââć ÙüøðøąđöĉîóĆçîćÖćøéšü÷ÖćøĔßšĒïïðøąđöĉî
óĆçîćÖćøöćêøåćî àċęÜÝąóïøąéĆïóĆçîćÖćøêęĞćÖüŠćđÖèæŤđÞúĊę÷  
 

õćüąïÖóøŠĂÜìćÜÿêĉðŦââć (intelligence deficiency)1 

ÙČĂ đéĘÖóĆçîćÖćøßšćìĊęĂć÷čöćÖÖüŠć 6 ×üïĒúąÿćöćøëÿČęĂÿćøĕéš ÝąðøąđöĉîøąéĆïÿêĉðŦââćēé÷ÖćøüĆéĕĂÙĉü
éšü÷ĒïïìéÿĂïöćêøåćî ēé÷óïøąéĆïđßćüîŤðŦââćêęĞćÖüŠćđÖèæŤđÞúĊę÷ ĀøČĂÿćöćøëÙĞćîüèđðŨîÙŠć digital Intelligence 

quotient (DQ) ēé÷ĒïïðøąđöĉîóĆçîćÖćøêćööćêøåćî1 êćöđÖèæŤ×ĂÜ Diagnostic and Statistical Manual (DSM-V) 

øŠüöÖĆïðøąđöĉîóùêĉÖøøöÖćøðøĆïêîìĆĚÜ 3 éšćî ĀćÖöĊóùêĉÖøøöÖćøðøĆïêîïÖóøŠĂÜêĆĚÜĒêŠ 1 Ĕî 3 éšćî×ċĚîĕð ĕéšĒÖŠ ìĆÖþą
éšćîÙüćöÙĉéøüï÷Ăé (conceptual skills) ìĆÖþąéšćîÿĆÜÙö (social skills) ĀøČĂìĆÖþąéšćîÖćøðäĉïĆêĉêî (practical skills) 
éĆÜĒÿéÜĔîêćøćÜìĊę 1 

 
øąïćéüĉì÷ć 

ÙüćößčÖĒúą×šĂöĎú×ĂÜđéĘÖóĆçîćÖćøúŠćßšćĒúąõćüąïÖóøŠĂÜìćÜÿêĉðŦââćĔîðøąđìýĕì÷ 
ÝćÖÖćøÿĞćøüÝóĆçîćÖćø×ĂÜđéĘÖĕì÷2 ñúÖćøÿĞćøüÝ×ĂÜÖøöĂîćöĆ÷ ðŘ ó.ý. 2553 óïüŠć đéĘÖĕì÷Ăć÷č 3-5 ðŘ öĊøąéĆï

óĆçîćÖćøêęĞćÖüŠćöćêøåćîøšĂ÷úą 30 ĒúąĔîðŘ ó.ý. 2557 óïüŠć đéĘÖðåöüĆ÷öĊóĆçîćÖćøÿöüĆ÷øüöìčÖéšćî øšĂ÷úą 72.8 
đöČęĂÝĞćĒîÖêćöøć÷éšćîóïüŠć óĆçîćÖćøÿöüĆ÷éšćîÖúšćöđîČĚĂöĆéĔĀâŠÿĎÜÿčé øšĂ÷úą 92.2 øĂÜúÜöć ÙČĂ éšćîÿĆÜÙö øšĂ÷úą 90.6 
óĆçîćÖćøéšćîÖúšćöđîČĚĂöĆéđúĘÖøšĂ÷úą 88.8 ĒúąéšćîõćþćóïêęĞćìĊęÿčé øšĂ÷úą 73.6 đöČęĂðŘ ó.ý. 2558 ÖøąìøüÜÿćíćøèÿč× 
öčŠÜĀüĆÜĔîÖćøĒÖšĕ×ðŦâĀćóĆçîćÖćøđéĘÖõć÷ĔêšēÙøÜÖćøÿŠÜđÿøĉöóĆçîćÖćøđéĘÖđÞúĉöóøąđÖĊ÷øêĉÿöđéĘÝóøąđìóøĆêîøćßÿčéćĄ 
ÿ÷ćöïøöøćßÖčöćøĊ ēé÷öčŠÜĀüĆÜÖćøĒÖšðŦâĀćóĆçîćÖćøđéĘÖĕì÷ ÝċÜĕéšóĆçîćÙĎŠöČĂ Developmental Surveillance and Promotion 

Manual (DSPM) Developmental Assessment For Intervention Manual (DAIM) đîšîĒîüìćÜÿĞćÙĆâ ÙČĂ đðúĊę÷îĒðúÜĒîüÙĉé
ĔĀšóŠĂĒöŠĒúąñĎšéĎĒúđéĘÖöĊïìïćìđòŜćøąüĆÜêĉéêćöĒúąÿŠÜđÿøĉöóĆçîćÖćøïčêøĀúćî×ĂÜêîđĂÜ ðøĆïïìïćì×ĂÜïčÙúćÖø
ìćÜÖćøĒóì÷ŤĔîÖćøÙĆéÖøĂÜ ĒúąÙšîĀćđéĘÖìĊęđ×šć×Šć÷óĆçîćÖćøúŠćßšćĔî 5 ßŠüÜĂć÷čÿĞćÙĆâ ĕéšĒÖŠ ßŠüÜĂć÷č 9, 18, 30, 42, 

Ēúą 60 đéČĂî đóČęĂĔĀšđéĘÖĕéšøĆïÖćøßŠü÷đĀúČĂĒúąÿŠÜđÿøĉöóĆçîćÖćøìĊęđĀöćąÿöĂ÷ŠćÜöĊÙčèõćóēé÷đøĘü ĂĆîÝąîĞćĕðÿĎŠñúÿĆöùìíĉĝ
êćö÷čìíýćÿêøŤđéĘÖðåöüĆ÷ìĊęêšĂÜÖćøĔĀšöĊóĆçîćÖćøÿöüĆ÷ øšĂ÷úą 85 ĒúąöĊÙüćöÙøĂïÙúčö×ĂÜÖćøÙĆéÖøĂÜóĆçîćÖćø øšĂ÷úą 80 
ĀúĆÜÝćÖöĊÖćøđòŜćøąüĆÜêĉéêćöóĆçîćÖćøđéĘÖĒúąÙĆéÖøĂÜêćößŠüÜĂć÷čìĊęđĀöćąÿöêćööćêøåćîìĊęîćîćßćêĉ÷ĂöøĆï ēé÷óĆçîć
ÙĎŠöČĂ DSPM Ēúą DAIM àċęÜđðŨîđÙøČęĂÜöČĂìĊęÿćöćøëĔßšđòŜćøąüĆÜêĉéêćöĒúąÙĆéÖøĂÜĒúąÿŠÜđÿøĉöóĆçîćÖćøđéĘÖĒïïđïĘéđÿøĘÝ
ēé÷ĔßšÙŠćóĆçîćÖćøðÖêĉêćöđÖèæŤđÞúĊę÷×ĂÜđéĘÖðåöüĆ÷Ĕîðøąđìýĕì÷ đðŨîÙĎŠöČĂđòŜćøąüĆÜĒúąÙĆéÖøĂÜóĆçîćÖćøÿĞćĀøĆï
ïčÙúćÖøìćÜÖćøĒóì÷Ť đÝšćĀîšćìĊęÿćíćøèÿč× ĂćÿćÿöĆÙøÿćíćøèÿč× ñĎšðÖÙøĂÜĒúąñĎšéĎĒúđéĘÖđóČęĂÖĞćÖĆïéĎĒúÿč×õćó
ĒúąóĆçîćÖćøĔîđéĘÖðåöüĆ÷ìčÖÙî  
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õćüąïÖóøŠĂÜìćÜÿêĉðŦââć3 đðŨîõćüąìĊęÿČïđîČęĂÜÝćÖđéĘÖöĊóĆçîćÖćøúŠćßšćĔîßŠüÜðåöüĆ÷ìĊęĕöŠĕéšøĆïÖćøĒÖšĕ×
Ă÷ŠćÜđĀöćąÿö ĔîðŦÝÝčïĆîöĊÙüćößčÖðøąöćèøšĂ÷úą 1 ÝćÖÖćøýċÖþćìĊęøüïøüöĔîðŘ ó.ý. 2553-2558 ÙüćößčÖ×ĂÜõćüąïÖóøŠĂÜ
ìćÜÿêĉðŦââćöĊÙüćöĒêÖêŠćÜÖĆîêćöîĉ÷ćö×ĂÜĒêŠúąðøąđìý ßŠüÜĂć÷č øą÷ąđüúćĒúąÖúčŠöðøąßćÖøìĊęýċÖþćêĆĚÜĒêŠøšĂ÷úą 
0.05-1.55 ×ĂÜðøąßćÖø4 ðøąđìýÖĞćúĆÜóĆçîćöĊÙüćößčÖ×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââćÿĎÜÖüŠćðøąđìýìĊęóĆçîćĒúšü 
ðøąöćè 2 đìŠćÝćÖåćî×šĂöĎúìąđïĊ÷îÖúćÜÙîóĉÖćøÖøöÿŠÜđÿøĉöĒúąóĆçîćÙčèõćóßĊüĉêÙîóĉÖćø5 đöČęĂüĆîìĊę 31 öĊîćÙö 2564 
øć÷ÜćîÖćøÿĞćøüÝÿëćîÖćøèŤøąéĆïÿêĉðŦââćđéĘÖĕì÷ĒøÖđÖĉéëċÜĂć÷č 21 ðŘ óïüŠć öĊøąéĆïđßćüŤðŦââćĂ÷ĎŠĔîøąéĆïÿêĉðŦââć
ïÖóøŠĂÜÝĞćîüî 46 ,833 Ùî (øšĂ÷úą 30.39) éĆÜîĆĚîÖćøđòŜćøąüĆÜĒúąÙĆéÖøĂÜóĆçîćÖćøĒúąĔĀšÖćøßŠü÷đĀúČĂêĆĚÜĒêŠ
øą÷ąđøĉęöĒøÖēé÷öĊÙüćööčŠÜĀüĆÜĔĀšóĆçîćÖćøĔÖúšđÙĊ÷ÜðÖêĉ  ÝċÜđðŨîÿĉęÜÿĞćÙĆâÿĞćĀøĆïÖćøóĆçîćðøąđìý 

 
ÖćøüĉîĉÝÞĆ÷  

ÖćøüĉîĉÝÞĆ÷õćüąïÖóøŠĂÜìćÜÿêĉðŦââćìĞćĕéšēé÷ÖćøàĆÖðøąüĆêĉ êøüÝøŠćÜÖć÷ ðøąđöĉîóĆçîćÖćøĀøČĂðøąđöĉî
øąéĆïđßćüîŤðŦââćĒúąóùêĉÖøøöÖćøðøĆïêîđóČęĂĔĀšĕéš×šĂöĎúðøąÖĂïÖćøüĉîĉÝÞĆ÷ĔîđéĘÖìĊęĂć÷čêęĞćÖüŠć 6 ðŘ ìĊę÷ĆÜöĊ×šĂÝĞćÖĆé
×ĂÜđÙøČęĂÜöČĂìĞćĔĀšĕöŠÿćöćøëðøąđöĉîøąéĆïđßćüîŤðŦââćĕéš ÙüøüĉîĉÝÞĆ÷üŠćöĊõćüąóĆçîćÖćøúŠćßšć ĀøČĂõćüąïÖóøŠĂÜìćÜóĆçîćÖćø 
Ă÷ŠćÜĕøÖĘêćöđéĘÖìĊęöĊóĆçîćÖćøúŠćßšćÿćöćøëÖúĆïöćĔÖúšđÙĊ÷ÜðÖêĉĕéš ĀćÖĕéšøĆïÖćøéĎĒúøĆÖþćìĊęđĀöćąÿö àċęÜĔîøą÷ą÷ćü
đéĘÖóĆçîćÖćøúŠćßšć ÙüøĕéšøĆïÖćøêĉéêćöüŠćöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćĀøČĂĕöŠêŠĂĕð đöČęĂđéĘÖĂć÷čöćÖ×ċĚî  
 
ÖćøüĉîĉÝÞĆ÷ õćüąïÖóøŠĂÜìćÜÿêĉðŦââć 

êćö Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition6, (DSM-V) ēé÷ American Psychiatric 

Association (APA) ĔîðŘ ó.ý. 2556 đÖèæŤĔîÖćøüĉîĉÝÞĆ÷õćüąïÖóøŠĂÜìćÜÿêĉðŦââć öĊéĆÜîĊĚ 
1. ÙüćöïÖóøŠĂÜĔîÙüćöÿćöćøëìćÜđßćüîŤðŦââć ĕéšĒÖŠ ÖćøĔßšđĀêčñú ÖćøĒÖšðŦâĀć ÖćøüćÜĒñî ÖćøÙĉé

đßĉÜîćöíøøö ÖćøđøĊ÷îøĎšìćÜüĉßćÖćø ĒúąÖćøđøĊ÷îøĎšÝćÖðøąÿïÖćøèŤÖćøêĆéÿĉîĔÝìĊęöĊñúÖøąìïêŠĂóùêĉÖøøöÖćøðäĉïĆêĉêî
ÝćÖÖćøðøąđöĉîìćÜÙúĉîĉÖĒúą/ ĀøČĂÖćøìéÿĂïøąéĆïđßćüîŤðŦââć đöČęĂđìĊ÷ïÖĆïđÖèæŤöćêøåćîđÞúĊę÷×ĂÜÙîðÖêĉ ÙČĂ êęĞćÖüŠć 70 

2. óùêĉÖøøöÖćøðøĆïêîïÖóøŠĂÜêĆĚÜĒêŠ 1 éšćî×ċĚîĕð Ĕî 3 éšćî ĕéšĒÖŠ ìĆÖþąéšćîÙüćöÙĉéøüï÷Ăé (conceptual skills) 

ìĆÖþąéšćîÿĆÜÙö (social skills) ĀøČĂìĆÖþąéšćîÖćøðäĉïĆêĉ (practical skills) àċęÜêšĂÜÖćøÖćøÿîĆïÿîčîìĊęïšćî ìĊęēøÜđøĊ÷î ìĊęìĞćÜćî
ĀøČĂĔîÖćøóĆÖñŠĂîĀ÷ŠĂîĔÝ 

3. ĒÿéÜĂćÖćøĔîßŠüÜìĊęÿöĂÜöĊÖćøóĆçîć (developmental period) 

ĔîïìÙüćöîĊĚÝąßĊĚĔĀšđĀĘîüŠćöĊÖćøđðúĊę÷îĒîüìćÜÖćøüĉîĉÝÞĆ÷õćüąïÖóøŠĂÜìćÜÿêĉðŦââćÝćÖđéĉöĂĉÜêćö 
DSM-IV (TR) đðŨîêćö DSM-V ēé÷öĊÖćøđðúĊę÷îĒðúÜ éĆÜîĊĚ 

3.1 öĊÖćøđðúĊę÷îßČęĂÝćÖõćüąðŦââćĂŠĂî (mental retardation) đðŨîõćüąïÖóøŠĂÜìćÜÿêĉðŦââć 
(intellectual disability/ intellectual developmental disorder)  

3.2 đÖèæŤÖćøüĉîĉÝÞĆ÷đóĉęöÖćøðøąđöĉîóùêĉÖøøöÖćøðøĆïêî 3 éšćî ĕéšĒÖŠ ìĆÖþąéšćîÙüćöÙĉéøüï÷Ăé 
(conceptual skills) ìĆÖþąéšćîÿĆÜÙö (social skills) ĀøČĂìĆÖþąéšćîÖćøðäĉïĆêĉêî (practical skills)  

3.3 ĔĀšÙüćöÿĞćÙĆâÖĆïóùêĉÖøøöÖćøðøĆïêîöćÖÖüŠćøąéĆïđßćüîŤðŦââć (IQ) 

3.4 ĂćÖćøđÖĉéĔîøą÷ąóĆçîćÖćø (developmental period) ÝćÖđéĉöìĊęøąïčĕüšüŠćÖŠĂîĂć÷č 18 ðŘ 
 
øąéĆïÙüćöøčîĒøÜ×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć(1-3,6) 

êćöđÖèæŤ×ĂÜ DSM-V ÝĞćĒîÖÙüćöøčîĒøÜ×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââćêćöóùêĉÖøøöÖćøðøĆïêî ìĆĚÜ 3 éšćî
éĆÜêćøćÜìĊę 1 
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ÖćøðøąđöĉîøąéĆïóĆçîćÖćøĒúąøąéĆïđßćüîŤðŦââć 
ÖćøðøąđöĉîóĆçîćÖćø øąéĆïđßćüîŤðŦââćĒúąóùêĉÖøøöÖćøðøĆïêîîĆĚîöĊĒïïðøąđöĉîöćêøåćîĒêÖêŠćÜÖĆî2,3  
1. Bayley scales of infant development ĒïïðøąđöĉîóĆçîćÖćøđéĘÖöćêøåćîēé÷öćÖĔßšĔîÜćîüĉÝĆ÷       
2. Stanford-Binet Intelligence Scale (5th edition) àċęÜÿćöćøëìéÿĂïđéĘÖìĊęöĊĂć÷čêĆĚÜĒêŠ 2 ðŘ×ċĚîĕðÝîëċÜ

üĆ÷ñĎšÿĎÜĂć÷č 
3. Wechsler Intelligence Scale for Children (WISC-IV) ĔßšìéÿĂïđéĘÖìĊęöĊĂć÷č 6-16 ðŘ  
4. Vineland Adaptive Behavior Scale II (VBAS II)/ AAMR Adaptive Behavior Scales-School (ABS-s II) 

ĒïïðøąđöĉîóùêĉÖøøöÖćøðøĆïêî ĒïïðøąđöĉîöćêøåćîđĀúŠćîĊĚĂćÝÝąðøąđöĉîēé÷îĆÖÝĉêüĉì÷ćĔîĀîŠü÷óĆçîćÖćø ÖčöćøĒóì÷Ť 
ÖčöćøĒóì÷ŤóĆçîćÖćøĒúąóùêĉÖøøöđéĘÖ ÝĉêĒóì÷ŤđéĘÖĒúąüĆ÷øčŠî đóČęĂĔĀšÖćøüĉîĉÝÞĆ÷õćüąéĆÜÖúŠćü×šćÜêšî 

 
ÿćđĀêč×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć3,6,7  

đöČęĂóïõćüąïÖóøŠĂÜìćÜÿêĉðŦââćÙüøĀćÿćđĀêčÖŠĂîÿŠÜÖøąêčšîóĆçîćÖćø ìĆĚÜîĊĚ  đóøćąõćüąéĆÜÖúŠćüđÖĉéÝćÖ
ðŦÝÝĆ÷êŠćÜė ĔîéšćîßĊüõćó ÿĆÜÙöÝĉêüĉì÷ć ĀøČĂĀúć÷ðŦÝÝĆ÷øŠüöÖĆî ĀćÖĀćÿćđĀêčĕöŠóïÝċÜÝąÝĆéĂ÷ĎŠ ĔîÖúčŠöĕöŠìøćïÿćđĀêč 
ēé÷đÞóćąđéĘÖìĊęöĊÙüćöïÖóøŠĂÜìćÜÿêĉðŦââćøąéĆïđúĘÖîšĂ÷ àċęÜóïÿćđĀêčîšĂ÷ÖüŠćøšĂ÷úą 50 Ĕî×èąìĊęđéĘÖìĊęöĊõćüąïÖóøŠĂÜ
ìćÜÿêĉðŦââćøąéĆïøčîĒøÜ ÝąóïÿćđĀêčëċÜøšĂ÷úą 75 ēé÷ÿŠüîĔĀâŠđðŨîðŦÝÝĆ÷éšćîßĊüõćóĒúąóïđðŨîÿćđĀêčÝćÖÙüćöñĉéðÖêĉ
ìćÜóĆîíčÖøøöðøąöćèøšĂ÷úą 50 ×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââćöĊÿćđĀêčöćÖÖüŠćĀîċęÜĂ÷ŠćÜ ÙüćöÖšćüĀîšćìćÜēöđúÖčú
óĆîíčýćÿêøŤìĈĔĀšÿćöćøëÙšîóïÿćđĀêčÝćÖÙüćöñĉéðÖêĉìćÜóĆîíčÖøøöđóĉęö×ċĚî ĂĆîÝąîĈĕðÿĎŠÖćøĔĀš ÖćøéĎĒúìĊęđĀöćąÿö 
đßŠî ÖćøĔĀšÙĈĒîąîĈĔîøć÷ìĊęöĊÙüćöñĉéðÖêĉìćÜóĆîíčÖøøö ðŜĂÜÖĆîÖćøđÖĉéàĚĈ đðŨîêšî ēé÷ÿćđĀêč×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć7-9 

ĒÿéÜøć÷úąđĂĊ÷ééĆÜêćøćÜìĊę 2 
 
êćøćÜìĊę 2 ÿćđĀêč×ĂÜóĆçîćÖćøúŠćßšćìĊęóïïŠĂ÷7-10 

ÿćđĀêč êĆüĂ÷ŠćÜ 
ÖŠĂîÙúĂé (prenatal causes)  

1. ÙüćöñĉéðÖêĉìćÜóĆîíčÖøøö  
- ēÙøēöēàöñĉéðÖêĉ ÖúčŠöĂćÖćøéćüîŤ 
- ÙüćöñĉéðÖêĉÝćÖÖćø×ćéĀć÷ĕð×ĂÜ÷Ċî

ïîēÙøēöēàö (microdeletions) 
ÖúčŠöĂćÖćø Prader-Willi, Williams Angelman 1p36 deletion 

- ÙüćöñĉéðÖêĉÝćÖÖćø×ćéĀć÷ĕð×ĂÜ÷Ċî
ÿŠüîðúć÷×ĂÜēÙøēöēàö (sub telomeric 

deletions) 

ÖúčŠöĂćÖćøēÙøēöēàö X đðøćą Rubinstein-Taybi  

- Syndromic single gene ÖćøñŠćđĀúŠćĒïï de novo ×ĂÜ÷Ċî SYNGAP1, GRIK2, TUSC3, 

oligosaccharyltransferase ĒúąĂČęîė 

- Non-syndromic single gene ÖúčŠöĂćÖćø Smith-Lemli-Opitz, galactosemia 

- ÙüćöñĉéðÖêĉìćÜđöêćïĂúĉÖ Phenylketonuria, mucopolysaccharidosis 
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êćøćÜìĊę 2 ÿćđĀêč×ĂÜóĆçîćÖćøúŠćßšćìĊęóïïŠĂ÷7-10 (êŠĂ) 

ÿćđĀêč êĆüĂ÷ŠćÜ 
2. ÙüćöñĉéðÖêĉĒêŠÖĞćđîĉé  

- ÙüćöñĉéðÖêĉ×ĂÜøąïïðøąÿćìÿŠüîÖúćÜ ÖúčŠöĂćÖćø central hypotonia, neurocutaneous, õćüąðúć÷
ĀúĂéðøąÿćìðŗéĕöŠÿîĉì (neural tube defects), tuberous sclerosis 

- ÖćøêĉéđßČĚĂĔîÙøøõŤ ÖćøêĉéđßČĚĂĀĆéđ÷ĂøöĆî đĂéÿŤ toxoplasmosis, cytomegalovirus 

- ĕéšøĆïÿćøóĉþ ÖćøĕéšøĆï÷ćïćÜßîĉé ÖćøĕéšøĆïøĆÜÿĊ fetal alcohol syndrome 
- ÖćøêĆĚÜÙøøõŤ ÙøøõŤđðŨîóĉþ øÖñĉéðÖêĉ 
- ×ćéÿćøĂćĀćø ×ćéÿćøĕĂēĂéĊî ×ćéÿćøĂćĀćøĂ÷ŠćÜøčîĒøÜ 
- õ÷Ćîêøć÷øą÷ąĂ÷ĎŠĔîÙøøõŤöćøéć ÿöĂÜ×ćéĂĂÖàĉđÝî 

3. ðøĉÖĞćđîĉé (perinatal causes)  

- ÖćøêĉéđßČĚĂ õćüąÿöĂÜĂĆÖđÿïÝćÖđßČĚĂ Herpes simplex virus 
õćüąđ÷ČęĂĀčšöÿöĂÜĂĆÖđÿïÝćÖđßČĚĂ group B Streptococcus 

- ðŦâĀćøąĀüŠćÜÖćøÙúĂéĒúąĂČęîė ÙúĂé÷ćÖĀøČĂöĊðŦâĀćĒìøÖàšĂî ÖćøđÖĉéÖŠĂîÖĞćĀîéöćÖ (extreme 

prematurity) îĚĞćĀîĆÖĒøÖđÖĉéîšĂ÷öćÖ (very low birth weight)  
õćüą×ćéĂĂÖàĉđÝî îĚĞćêćúĔîđúČĂéêęĞć bilirubin ĔîđúČĂéÿĎÜ ēøÙĀúĂéđúČĂé
ÿöĂÜ (stoke) ìĆĚÜĒïïĀúĂéđúČĂéĂčéêĆî (embolic) ĀøČĂõćüą
đúČĂéĂĂÖĔîÿöĂÜ (hemorrhagic) 

ĀúĆÜÙúĂé (postnatal causes)  

- ÖćøêĉéđßČĚĂìĊęÿöĂÜĀøČĂđ÷ČęĂĀčšöÿöĂÜ ÖćøêĉéđßČĚĂüĆèēøÙ đßČĚĂĕüøĆÿ đßŠî Japanese B ĒúąĒïÙìĊđøĊ÷ đßŠî 
Hemophilus influenza ßîĉé B ēøÙúößĆÖ đßŠî infantile spasms 

đîČĚĂÜĂÖĔîÿöĂÜ demyelinating disorders ēøÙĀúĂéđúČĂéÿöĂÜ 
õ÷Ćîêøć÷ìĊęđÖĉéïøĉđüèýĊøþą 

- ĕéšøĆïÿćøóĉþ óĉþÝćÖêąÖĆęü ÷ćđÿóêĉé 
- ðŦâĀćìćÜÝĉêÿĆÜÙöĒúąĂČęîė  ÖćøđÝĘïðśü÷ìćÜÝĉêđüß õćüąìčóēõßîćÖćøøčîĒøÜĒúąđøČĚĂøĆÜ 
- ĕöŠìøćïÿćđĀêč (unknown causes) ÖúčŠöĂćÖćøìĊę÷ĆÜĕöŠÿćöćøëüĉîĉÝÞĆ÷ìćÜóĆîíčýćÿêøŤĕéš đéĘÖìĊęöĊõćüą

ñĉéðÖêĉĒêŠÖĞćđîĉéĀúć÷Ă÷ŠćÜ (multiple congenital anomalies)  
ìĊęöĊÙüćöïÖóøŠĂÜéšćîÿêĉðŦââć 

:  Ke X, Liu J, et al., 20217 Eun SH, Hahn SH, et al., 20158 Patel DR, Merrick J, et al., 20119  Moeschler JB, 

Shevell M, et al., 201410 

 
ÖćøðøąđöĉîĀćÿćđĀêč×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć7-9 öĊüĆêëčðøąÿÜÙŤđóČęĂ 

1. ìøćïÿćđĀêč×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââć ÖćøéĞćđîĉîēøÙĒúąó÷ćÖøèŤēøÙ ÖćøøĆÖþćìĊęđÞóćąđÝćąÝÜĔîēøÙîĆĚî 

2. ĔĀšÙĞćĒîąîĞć ÙĞćðøċÖþćĒÖŠñĎšðÖÙøĂÜđÖĊę÷üÖĆïÖúĕÖÖćøđÖĉéēøÙ ÙüćöđÿĊę÷ÜĔîÖćøÖúĆïđðŨîàĚĞć ìćÜđúČĂÖĔîÖćø
øĆÖþć ÖćøđòŜćøąüĆÜõćüąĒìøÖàšĂî ÿîĆïÿîčîĒúąđÿøĉöóúĆÜÙøĂïÙøĆü 

3. úéÖćøÿČïÙšîìćÜĀšĂÜðäĉïĆêĉÖćøĂČęîė ìĊęĕöŠÝĞćđðŨî đßŠî ÖćøÿŠÜêøüÝ metabolic screening, plasma amino acids 

and urine organic acids ÝćÖÖćøýċÖþćüĉÝĆ÷óïüŠć ĂčïĆêĉÖćøèŤÖćøđÖĉéóĆçîćÖćøúŠćßšćÝćÖÿćđĀêč inborn errors of metabolism 
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ēé÷ìĊę đéĘÖĕöŠĕéšĒÿéÜĂćÖćøñĉéðÖêĉĔéė  îĆĚîÝąóïđðŨîÿŠüîîšĂ÷ ēé÷öćÖóïöĊðøąüĆêĉóĆçîćÖćøúŠćßšćĒïïëéëĂ÷ 
(developmental regression), đéĉîđà (ataxia), ßĆÖ (seizures), ÖúšćöđîČĚĂîĉęö (hypotonia), ÖćøøĎšêĆüúéúÜ (episodes of 

decreased level of consciousness), êøüÝêćñĉéðÖêĉ (eye abnormalities), Öćøĕéš÷ĉîñĉéðÖêĉ (deafness), ÖćøđÝøĉâđêĉïēê
ñĉéðÖêĉ õćüąêĆïēê (hepatomegaly) đðŨîêšî ÝċÜÙüøêøüÝđóĉęöđêĉöĔîøć÷ìĊęöĊÙüćöñĉéðÖêĉéĆÜÖúŠćü×šćÜêšî ÖćøÿŠÜêøüÝ 
computed tomography (CT) or magnetic resonance imaging (MRI) ĕöŠóĉÝćøèćÿŠÜĔîđéĘÖóĆçîćÖćøúŠćßšćÖúčŠö nondimorphic 

ìĊęöĊđÿšîøĂïýĊøþąðÖêĉĒúąĕöŠöĊÙüćöñĉéðÖêĉĔéė ×ĂÜøąïïðøąÿćì ĀćÖöĊ×šĂïŠÜßĊĚÙüøóĉÝćøèćĂ÷ŠćÜøĂïÙĂïëċÜÙŠćĔßšÝŠć÷
ĒúąÙüćöđĀöćąÿö ÿøčðüŠćÖćøêøüÝóĉđýþđóĉęöđêĉöĔîđéĘÖóĆçîćÖćøúŠćßšćÙüøóĉÝćøèćđÞóćąìĊęöĊ×šĂïŠÜßĊĚ  

ÖćøÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂĀćÿćđĀêč×ĂÜõćüąïÖóøŠĂÜìćÜÿêĉðŦââćĔîÖćøøĆÖþćÝąóĉÝćøèćêćö×šĂïŠÜßĊĚ ĕéšĒÖŠ 
- ëŠć÷õćóøĆÜÿĊÖøąéĎÖ ÖøèĊìĊęöĊõćüąÖćøđÝøĉâđêĉïēêñĉéðÖêĉ öĊõćüąđðŨîĀîčŠöÿćüßšćĀøČĂđøĘüÖüŠćüĆ÷ 

- êøüÝìćÜđöêćïĂúĉÖ ÖøèĊöĊðøąüĆêĉÖćøĒêŠÜÜćîĔîđÙøČĂâćêĉ öĊÿöćßĉÖĔîÙøĂïÙøĆüöĊðŦâĀćÙúšć÷ė ÖĆî ĀøČĂ
óĆçîćÖćøëéëĂ÷ êøüÝøŠćÜÖć÷óïÖúšćöđîČĚĂĂŠĂîîĉęö ÖćøđÝøĉâđêĉïēêßšć êĆï öšćöēê đðŨîêšî8 

- ÖćøÿŠÜêøüÝìćÜó÷ćíĉüĉì÷ć×ĂÜÖúšćöđîČĚĂ (muscle biopsies) 

- êøüÝüĉđÙøćąĀŤēÙøēöēàö 

- êøüÝìćÜĂèĎóĆîíčýćÿêøŤ 
- êøüÝ Fluorescence In Situ Hybridization (FISH) 

- êøüÝĀćÖúčŠöĂćÖćøēÙøēöēàö X đðøćą ÖøèĊđéĘÖßć÷öĊðøąüĆêĉâćêĉòść÷öćøéćóĆçîćÖćøúŠćßšć 

- êøüÝìćÜøĆÜÿĊøąïïðøąÿćì (magnetic resonance imaging; MRI) Ēúą computerized tomography (CT) 

ÖøèĊóï×îćéýĊøþąñĉéðÖêĉ ĀøČĂöĊÙüćöñĉéðÖêĉ×ĂÜøąïïðøąÿćì9,10 

ÖøèĊìĊęđéĘÖöĊóĆçîćÖćøēé÷øüöúŠćßšćĀøČĂöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćēé÷ĕöŠìøćïÿćđĀêč ÿöćÙöÖčöćøĒóì÷Ť
ĒĀŠÜÿĀøĆåĂđöøĉÖćĒîąîĞćĔĀšêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø éĆÜîĊĚ 

- êøüÝ chromosome microarray (CMA) àċęÜÿćöćøëêøüÝÙüćöñĉéðÖêĉĀúĆÖ×ĂÜēÙøēöēàöĒúąðøĉöćèÖćø×ćé
ĀøČĂđÖĉî×ĂÜÿćøóĆîíčÖøøö (copy number variation; CNV) ēé÷ÿöćÙöÖčöćøĒóì÷ŤĒĀŠÜÿĀøĆåĂđöøĉÖćĒîąîĞćĔĀšđðŨîÖćøêøüÝ
ìćÜĀšĂÜðäĉïĆêĉÖćøĂĆîéĆïĒøÖ (first line) ĒìîÖćøêøüÝüĉđÙøćąĀŤēÙøēöēàöìĊęðäĉïĆêĉÖĆîöćîćîĀúć÷ÿĉïðŘ10 ÖćøêøüÝ CMA 
ÝąßŠü÷üĉîĉÝÞĆ÷ÿćđĀêčìćÜóĆîíčÖøøöĕéšđóĉęö×ċĚîøšĂ÷úą 15-2011 ÿŠüîÖćøêøüÝĂČęîė ĒîąîĞćĔĀšìĞćđöČęĂöĊ×šĂïŠÜßĊĚ đßŠî ÖćøêøüÝüĉđÙøćąĀŤ
ēÙøēöēàöĒîąîĞćĔĀšìĞćĔîÖøèĊÿÜÿĆ÷ÖúčŠöĂćÖćø×ĂÜÙüćöñĉéðÖêĉ×ĂÜēÙøēöēàöìĊęßĆéđÝî (ÖúčŠöĂćÖćøéćüîŤ öĊðøąüĆêĉ
ÙüćöñĉéðÖêĉ×ĂÜēÙøēöēàöĔîÙøĂïÙøĆüĀøČĂĒìšÜĀúć÷ÙøĆĚÜēé÷ĕöŠìøćïÿćđĀêč)10 øüöëċÜÖøèĊìĊęĕöŠöĊÖćø×ćéĀøČĂđÖĉî×ĂÜÿćø
óĆîíčÖøøö đßŠî balanced translocations, inversions, ring chromosomes Ēúą mosaicism đóĊ÷ÜđúĘÖîšĂ÷ ÿĞćĀøĆï
ÖćøêøüÝìćÜĂèĎóĆîíčýćÿêøŤĒîąîĞćĔĀšìĞćĔîÖúčŠöĂćÖćøìĊę đÖĉéÝćÖ methylation defects đßŠî ÖúčŠöĂćÖćø Beckwith-

Wiedemann, Angelman ĀøČĂöĊÖćøñŠćđĀúŠć×ĂÜ÷ĊîđéĊę÷ü (single gene mutation)11,12 ÖćøêøüÝ FISH ìĞćĔîÖøèĊÿÜÿĆ÷ÖúčŠö
ĂćÖćøđÞóćą đßŠî ÖúčŠöĂćÖćø Williams đðŨîêšî  

- ÙĆéÖøĂÜÙüćöñĉéðÖêĉìćÜđöêćïĂúĉÖ Ĕîøć÷ìĊęöĊ×šĂïŠÜßĊĚ đîČęĂÜÝćÖöĊÙüćöñĉéðÖêĉìćÜđöêćïĂúĉÖ ïćÜēøÙìĊęÿćöćøë
øĆÖþćĕéš10 

- êøüÝĀćÖúčŠöĂćÖćøēÙøēöēàö X đðøćą  (Fragile X syndrome) 
- êøüÝ complete X-linked intellectual disability (XLID) panel àċęÜðøąÖĂïéšü÷÷ĊîìĊęđðŨîÿćđĀêč×ĂÜ nonsyndromic 

XLID Ēúą complete high density X-CMA ÖøèĊìĊęđðŨîđóýßć÷ĒúąöĊðøąüĆêĉÙøĂïÙøĆüìĊęÿÜÿĆ÷ XLID 

- êøüÝ complete Methyl-CpG binding protein 2 (MECP2) deletion duplication Ēúą sequencing 

ÖøèĊđðŨîđóýĀâĉÜ 
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- êøüÝ MRI ×ĂÜÿöĂÜ đöČęĂêøüÝóï×îćéýĊøþąđúĘÖ ēê ĀøČĂóïÙüćöñĉéðÖêĉ×ĂÜøąïïðøąÿćì ĂćÖćøßĆÖ
đÞóćąìĊę ĀøČĂöĊēøÙúößĆÖìĊęøčîĒøÜ 

- ÖøèĊ÷ĆÜĕöŠóïÿćđĀêč ÙüøðøąđöĉîàĚĞć ĒúąÿŠÜêŠĂĒóì÷ŤñĎšđßĊę÷üßćâéšćîóĆîíčýćÿêøŤ ĀøČĂĂćÝóĉÝćøèćÿŠÜêøüÝ 
whole-exome sequencing (whole-genome sequencing) àċęÜßŠü÷đóĉęöÖćøüĉîĉÝÞĆ÷ÿćđĀêčìćÜóĆîíčÖøøöĕéšøšĂ÷úą 25-29 

øüöìĆĚÜÙšîóïÖćøñŠćđĀúŠć×ĂÜ÷ĊîĒïï de novo ĔîõćüąïÖóøŠĂÜìćÜÿêĉðŦââćøąéĆïøčîĒøÜ Ă÷ŠćÜĕøÖĘêćöđîČęĂÜÝćÖÖćøêøüÝ
éĆÜÖúŠćüöĊÙŠćĔßšÝŠć÷ÿĎÜ ÝċÜÙüøóĉÝćøèćêćöÙüćöđĀöćąÿö13-15 

 

ðøąđöĉîÙüćöñĉéðÖêĉìĊęóïøŠüöÖĆïõćüąïÖóøŠĂÜìćÜÿêĉðŦââć 
Ĕîïìïćì×ĂÜïčÙúćÖøìćÜÖćøĒóì÷ŤóċÜêøąĀîĆÖüŠćđéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćöĊÙüćöđÿĊę÷ÜĔîÖćøöĊðŦâĀć

ÿč×õćóïćÜéšćîöćÖÖüŠćđéĘÖìĆęüĕð àċęÜÝąóïĒêÖêŠćÜÖĆîđÞóćąøć÷ ÖćøýċÖþćêŠćÜė ßĊĚĔĀšđĀĘîüŠćïčÙÙúìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââć
đðŨîÖúčŠöðøąßćÖøìĊęđ×šćëċÜïøĉÖćøìćÜÿćíćøèÿč×ĕéšÙŠĂî×šćÜîšĂ÷ ðŦâĀćìćÜÿč×õćóêŠćÜė öĆÖëĎÖúąđú÷ ìĞćĔĀšĕéšøĆïÖćøüĉîĉÝÞĆ÷
úŠćßšć đîČęĂÜÝćÖ  

1. ïčÙÙúìĊęöĊõćüąïÖóøŠĂÜéšćîÿêĉðŦââćöĊ×šĂÝĞćÖĆéĔîÖćøÿČęĂÿćø ÿŠÜñúĔĀšñĎšðÖÙøĂÜĀøČĂïčÙúćÖøìćÜÖćøĒóì÷Ť
ìĊęéĎĒúĕöŠĕéš×šĂöĎúìĊęëĎÖêšĂÜÙøïëšüîÝćÖïčÙÙúìĊęöĊõćüąïÖóøŠĂÜéšćîÿêĉðŦââć Ĕî×èąđéĊ÷üÖĆîïčÙÙúìĊęöĊõćüąïÖóøŠĂÜ
éšćîÿêĉðŦââćÖĘöĊ×šĂÝĞćÖĆéĔîÙüćöđ×šćĔÝÙĞćëćö×ĂÜñĎšéĎĒú  

2. Ùüćö÷ćÖúĞćïćÖĔîÖćøêĉéêćöÖćøøĆÖþćêŠĂđîČęĂÜ 
3. ñĎšðÖÙøĂÜĀøČĂïčÙúćÖøìćÜÖćøĒóì÷ŤìĊęéĎĒú×ćéÙüćöøĎšÙüćöđ×šćĔÝđÖĊę÷üÖĆïõćüąïÖóøŠĂÜìćÜ

ÿêĉðŦââćĒúąðŦâĀćìćÜÿč×õćóìĊęóï 

 
đéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââć ĂćÝêøüÝóïÙüćöñĉéðÖêĉøŠüö éĆÜîĊĚ 

1. ēøÙìćÜÖć÷ đßŠî ēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉé õćüąóøŠĂÜĕìøĂ÷éŤăĂøŤēöîĔîÖúčŠöĂćÖćøéćüîŤ đðŨîêšî ñĎšïÖóøŠĂÜ
ìćÜÿêĉðŦââćóïÙüćößčÖ×ĂÜēøÙúößĆÖøšĂ÷úą 14-44 Ĕî×èąìĊęÙüćößčÖ×ĂÜēøÙúößĆÖĔîðøąßćÖøìĆęüĕððøąöćèøšĂ÷úą 3 
õćüąßĆÖóïĔîñĎšðśü÷ÖúčŠöĂćÖćøéćüîŤêĆĚÜĒêŠøšĂ÷úą 1-13 ñĎšðśü÷ÖúčŠöĂćÖćø Angelman öĆÖöĊēøÙúößĆÖøčîĒøÜĒúąÙüïÙčö
ĂćÖćøĕéš÷ćÖ ēé÷đÞóćąĔîßŠüÜĂć÷č 3 ðŘĒøÖēé÷óïëċÜøšĂ÷úą 85 ĒúąÖúčŠöĂćÖćøēÙøēöēàö X đðøćąöĊĒîüēîšöìĊęÝąóïēøÙúößĆÖ
ĕéšïŠĂ÷7 îĂÖÝćÖîĊĚĂćÖćøßĆÖìĊęóïĔîñĎšïÖóøŠĂÜìćÜÿêĉðŦââćöĆÖàĆïàšĂîĒúąêĂïÿîĂÜêŠĂÖćøøĆÖþćĕöŠéĊ ÖćøĔßš÷ćÖĆîßĆÖ
ÿćöćøëúéÙüćöëĊę×ĂÜĂćÖćøßĆÖĕéšêĆĚÜĒêŠøšĂ÷úą 50 ×ċĚîĕð  

2. ðøąÿćìÿĆöñĆÿïÖóøŠĂÜ ĕéšĒÖŠ ðŦâĀćÖćøöĂÜđĀĘîĀøČĂÖćøĕéš÷ĉîïÖóøŠĂÜ öĊÖćøýċÖþćóïüŠćđéĘÖìĊęöĊõćüą
ïÖóøŠĂÜìćÜÿêĉðŦââćēé÷đÞóćąĔîÖúčŠöìĊęöĊÙüćöñĉéðÖêĉ×ĂÜĔïĀîšćĒúąýĊøþą (craniofacial syndromes) ĔîđéĘÖìĊęöĊõćüą
ïÖóøŠĂÜìćÜÿêĉðŦââćÝąöĊðŦâĀćÖćøöĂÜđĀĘîïŠĂ÷ÖüŠćðøąßćÖøìĆęüĕð 8.5 đìŠć ēé÷ðøąßćÖøìĆęüĕðóïÙüćößčÖ×ĂÜðŦâĀć
ÖćøöĂÜđĀĘîøšĂ÷úą 0.5-2 ĂćÖćøĒÿéÜ×ĂÜÖćøöĂÜđĀĘîïÖóøŠĂÜ đßŠî đöČęĂîĞćöČĂĕððŗéêćéšćîĔééšćîĀîċęÜđéĘÖÝąĒÿéÜĂćÖćø
ÖøąüîÖøąüć÷ĀćÖðŗéêć×šćÜìĊęéĊĒúąöĊÙüćöñĉéðÖêĉ×ĂÜêć×šćÜìĊęĕöŠĕéšðŗé öĂÜéšü÷ĀćÜêć ÙĂđĂĊ÷Ü ĔßšîĉĚüÖéìĊęêć îĞćüĆêëčöćĂ÷ĎŠĔÖúš
éüÜêć ÝĞćĀîšćÙîìĊęÙčšîđÙ÷ĕöŠĕéš ÙúĞćĀćÿĉęÜ×ĂÜ ßĂïüĆêëčìĊęÿüŠćÜ đéĉîßîÿĉęÜ×ĂÜïŠĂ÷ÙøĆĚÜ Öšćü×ċĚîúÜïĆ îĕééšü÷ÙüćöúĞćïćÖ
ĀøČĂĕöŠöĆęîĔÝđöČęĂđéĉî đðŨîêšî16-18 ðŦâĀćÖćøöĂÜđĀĘîìĊęóïïŠĂ÷ ĕéšĒÖŠ ÿć÷êćÿĆĚîöćÖ êšĂÖøąÝÖ keratoconus, cortical VI 

(abducens nerve) atrophy, optic atrophy19 

3. ðŦâĀćÖćøĕéš÷ĉîĔîđéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćóïÙüćößčÖøšĂ÷úą 9.4-38.9 àċęÜÿĎÜÖüŠćðøąßćÖøìĆęüĕð 
ëċÜ 40 đìŠć Öćøĕéš÷ĉîïÖóøŠĂÜéĆÜÖúŠćüóïĕéšìĆĚÜßîĉéÖćøîĞćđÿĊ÷ÜïÖóøŠĂÜ ðøąÿćìøĆïôŦÜđÿĊ÷ÜïÖóøŠĂÜ ĒúąĒïïñÿö
ĀøČĂðŦâĀćÖćøðøąöüúñúÖćøøĆïôŦÜđÿĊ÷ÜìĊęÿöĂÜ (central ĀøČĂ cortical auditory processing) ēé÷ðŦâĀćîĊĚóïĕéšïŠĂ÷ĔîñĎšðśü÷
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ÖúčŠöĂćÖćøéćüîŤ ðŦâĀćÖćøöĂÜđĀĘîĂćÝóïøŠüöÖĆïÖćøĕéš÷ĉîïÖóøŠĂÜĔîđéĘÖìĊęđÖĉéÖŠĂîÖĞćĀîéöćÖ đéĘÖìĊęêĉéđßČĚĂĀĆéđ÷ĂøöĆî
×èąĂ÷ĎŠĔîÙøøõŤĀøČĂÖúčŠöĂćÖćø Usher17,18  

4. ðŦâĀćóùêĉÖøøö óïðøąöćèøšĂ÷úą 25 ĒúąöĊÙüćößčÖöćÖ×ċĚîêćöøąéĆïÙüćöøčîĒøÜ×ĂÜõćüąïÖóøŠĂÜ
ìćÜÿêĉðŦââć ÙüćöøčîĒøÜöćÖė ĔîïćÜøć÷óïðŦâĀćóùêĉÖøøöéĆÜÖúŠćü ĕéšĒÖŠ àî Ă÷ĎŠĕöŠîĉęÜ ÿöćíĉÿĆĚî óïøšĂ÷úą 8-3919 

óùêĉÖøøöìĞćøšć÷êîđĂÜóïøšĂ÷úą 10-5020 óùêĉÖøøöÖšćüøšćü óïĕéšêĆĚÜĒêŠøšĂ÷úą 16 ëċÜöćÖÖüŠćøšĂ÷úą 50 ĒúąóùêĉÖøøöàĚĞćė 
ÖøąêčšîêîđĂÜ đßŠî đúŠîîĉĚü ÿąïĆéöČĂ ē÷ÖêĆü óùêĉÖøøöàĚĞćė ĀøČĂìĞćøšć÷êîđĂÜĀøČĂđøĊ÷ÖüŠćĂćÖćøÙúšć÷ĂĂìĉÿêĉÖ (autistic 

like symptom�s) ðøąöćèøšĂ÷úą 5019,20  

 
ÖćøéĎĒúïčÙÙúìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââć êćößŠüÜĂć÷čêŠćÜė éĆÜîĊĚ 

ßŠüÜĒøÖđÖĉé-6 ðŘ đîšîÖćøôŚŪîôĎÿöøøëõćóéšćîÖćøĒóì÷Ť àċęÜøüöìĆĚÜÖćøÿŠÜđÿøĉöðŜĂÜÖĆîïĞćïĆéøĆÖþćĒúąôŚŪîôĎ
ÿöøøëõćó îĂÖÝćÖÖćøÿŠÜđÿøĉöÿč×õćóđßŠîđéĘÖðÖêĉ ÖćøïĞćïĆéøĆÖþćÙüćöñĉéðÖêĉìĊęĂćÝóïøŠüöéšü÷ đßŠî ÙüćöñĉéðÖêĉ
×ĂÜÿć÷êćĒúąÖćøĕéš÷ĉî ēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉéĀøČĂõćüąóøŠĂÜĕìøĂ÷éŤăĂøŤēöîìĊęóïĔîÖúčŠöĂćÖćøéćüîŤĒúšü ÝąĔĀšÖćøÿŠÜđÿøĉö
óĆçîćÖćøđóČęĂóĆçîćìĆÖþąéšćîÖúšćöđîČĚĂöĆéĔĀâŠ ÖúšćöđîČĚĂöĆéđúĘÖĒúąÿêĉðŦââć õćþć ÿĆÜÙöĒúąÖćøßŠü÷đĀúČĂêîđĂÜđóČęĂĔĀš
đéĘÖöĊÙüćöóøšĂöĔîÖćøýċÖþćĒúąóĆçîćìĆÖþąêŠĂĕð  

ßŠüÜĂć÷č 7-15 ðŘ đðŨîÖćøôŚŪîôĎÿöøøëõćóéšćîÖćøýċÖþć öĊÖćøÝĆéÖćøÖćøýċÖþćēé÷öĊĒñîÖćøýċÖþćđÞóćąøć÷ïčÙÙú 
(Individualized Educational Program; IEP) ĔîēøÜđøĊ÷î àċęÜĂćÝđðŨîÖćøđøĊ÷îĔîßĆĚîđøĊ÷îðÖêĉđøĊ÷îøŠüö ĀøČĂöĊÖćøÝĆéÖćøýċÖþćóĉđýþ 

ÖćøđøĊ÷î×ĂÜđéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââć ÙüøóĉÝćøèćêćöÙüćöÿćöćøë×ĂÜđéĘÖöćÖÖüŠćÙŠćÙąĒîî IQ 

àċęÜđðŨîÖćøðøąđöĉîđîšîÖćøđøĊ÷îøĎš ÙüćöÙĉéđßĉÜüĉßćÖćø ēé÷ðŦÝÝčïĆî DSM-V ĕéšĔĀšÙüćöÿĞćÙĆâÖĆïÖćøàĆÖðøąüĆêĉóùêĉÖøøö
ÖćøðøĆïêî 3 éšćî ĔîÖćøĒïŠÜøąéĆïÙüćöïÖóøŠĂÜìćÜÿêĉðŦââć ĕéšĒÖŠ ÙüćöÙĉéøüï÷Ăé (conceptual domain) ìĆÖþą
ÖćøßŠü÷đĀúČĂêĆüđĂÜ (practical domain) ìĆÖþąÿĆÜÙö (social domain) ēé÷đéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćøąéĆïîšĂ÷
ÿćöćøëđøĊ÷îøŠüöÖĆïđéĘÖðÖêĉ ĀøČĂđøĊ÷îĀšĂÜđøĊ÷îóĉđýþĔîēøÜđøĊ÷îðÖêĉ đéĘÖìĊęöĊõćüąïÖóøŠĂÜìćÜÿêĉðŦââćøąéĆïðćîÖúćÜ
ëċÜøčîĒøÜ óĉÝćøèćÖćøđøĊ÷îĀšĂÜđøĊ÷îóĉđýþĔîēøÜđøĊ÷îðÖêĉ ĀøČĂđøĊ÷îĔîēøÜđøĊ÷îóĉđýþđÞóćąìćÜ ÖúŠćüēé÷ÿøčðđéĘÖÿêĉðŦââć
ïÖóøŠĂÜìčÖÙîöĊÿĉìíĉìĊęÝąĕéšøĆïÖćøýċÖþć ÙüøĕéšøĆïÖćøÿŠÜđÿøĉöóĆçîćÖćøĂ÷ŠćÜêŠĂđîČęĂÜ ĔîøĎðĒïïêŠćÜė  ìĊęđĀöćąÿöÖĆïđéĘÖ
ĒêŠúąÙî  

ßŠüÜĂć÷č 15-18 ðŘ đðŨîÖćøôŚŪîôĎÿöøøëõćóéšćîÿĆÜÙöĒúąéšćîĂćßĊó öĊÖćøòřÖüĉßćßĊóĒúąúĆÖþèąîĉÿĆ÷ìĊęéĊ
ĔîÖćøìĞćÜćî ĒúąòřÖìĆÖþąìćÜÿĆÜÙöđóČęĂĔĀšÿćöćøëéĞćøÜßĊüĉêĂĉÿøą óĆçîćĂ÷ŠćÜ÷ĆęÜ÷ČîĒúąĔßšßĊüĉêĕéšĂ÷ŠćÜÖúöÖúČîĔîÿĆÜÙö 
(inclusiveness and sustainable development)  
 
ÿøčð 

ïčÙúćÖøìćÜÖćøĒóì÷ŤñĎšéĎĒúéšćîóĆçîćÖćøđéĘÖÙüøöĊÖøąïüîÖćøêĉéêćöêŠĂđîČęĂÜ đéĘÖìčÖÙîÙüøĕéšøĆïÖćøÙĆéÖøĂÜ
óĆçîćÖćøĀćÖóïõćüąóĆçîćÖćøúŠćßšć ĒúąÙüøĕéšøĆïÖćøòřÖóĆçîćÖćøđïČĚĂÜêšî đöČęĂêĉéêćöĕðëšćóïüŠć÷ĆÜÙÜöĊóĆçîćÖćøúŠćßšć
ÙüøÿŠÜêŠĂÖčöćøĒóì÷ŤĀøČĂÖčöćøĒóì÷ŤñĎšđßĊę÷üßćâóĆçîćÖćøóùêĉÖøøöđéĘÖ đóČęĂĀćÿćđĀêč×ĂÜóĆçîćÖćøúŠćßšćøŠüöÖĆïÖćøðøąđöĉî
ÖćøöĂÜđĀĘîĒúąÖćøĕéš÷ĉîøŠüö đîČęĂÜÝćÖđéĘÖìĊęöĊóĆçîćÖćøßšć ēé÷đÞóćąñĎšìĊęßšćìĊęøąéĆïðćîÖúćÜëċÜøčîĒøÜ öĆÖöĊÿćđĀêč
ĀøČĂÙüćöñĉéðÖêĉìćÜÖć÷ìĊęøŠüöéšü÷ đöČęĂóïÿćđĀêčÙüøĕéšøĆïÖćøøĆÖþćĂ÷ŠćÜđĀöćąÿö đóČęĂðŜĂÜÖĆîĕöŠĔĀšđÖĉéÙüćöøčîĒøÜöćÖ×ċĚî
ĒúąðŜĂÜÖĆîõćüąĒìøÖàšĂîĂČęîìĊęÝąêćööć Ĕî×èąìĊęĀćÿćđĀêč ÙüøòřÖÖøąêčšîóĆçîćÖćøÙĎŠ×îćîÖĆîĕðēé÷ìĊöÿĀÿć×ćüĉßćßĊó 
ÖćøĔĀšÙĞćðøċÖþćĒîąîĞćìĊęđĀöćąÿöÖĆïÙøĂïÙøĆüđðŨîÿĉęÜÿĞćÙĆâĔîÖćøéĎĒúđéĘÖĒêŠúąßŠüÜüĆ÷ îĂÖÝćÖÖćøøĆÖþćĒúąôŚŪîôĎ
ìćÜÖćøĒóì÷Ť ÙüøĔĀšÙĞćðøċÖþćđóČęĂĔĀšđéĘÖĕéšđ×šćëċÜÿĉìíĉìćÜÖćøýċÖþćĒúąÿĉìíĉìćÜÿĆÜÙö êúĂéÝîÿŠÜđÿøĉöÿîĆïÿîčîĔĀšđéĘÖ
ĕéšöĊÙčèõćóßĊüĉêìĊęéĊ đðŨîìøĆó÷ćÖøïčÙÙúìĊęÿćöćøëóĆçîćêćöýĆÖ÷õćóìĊęóċÜöĊ  
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*  
 

×šĂÙüøøąüĆÜĔîðŦâĀćóùêĉÖøøöìĊęóïïŠĂ÷ĔîđéĘÖðåöüĆ÷ 
Pitfalls of common behavior problems in toddlers 

ÿĉÝć úĊúćìîćóø* 

 

ĔîßŠüÜðåöüĆ÷ 0-6 ðŘ đéĘÖöĊóĆçîćÖćøéšćîêŠćÜė đóĉęö×ċĚîĂ÷ŠćÜøüéđøĘü öĊÖćøðøĆïêĆüĔĀšđ×šćÖĆïÿĉęÜĒüéúšĂö Ēúą
ÖĉÝüĆêøðøąÝĞćüĆîêŠćÜė ñĎšéĎĒúÙüøöĊÙüćöđ×šćĔÝ óùêĉÖøøöêćöüĆ÷ ĒúąÖćøéĎĒúìĊęëĎÖêšĂÜđĀöćąÿö đóČęĂúéñúÖøąìïêŠĂêĆüđéĘÖ
ĒúąÙüćöÿĆöóĆîíŤĔîÙøĂïÙøĆü  

 
ÖćøøšĂÜēÙúĉÖ (Infantile colic/ excessive crying) 

ÖćøøšĂÜĕĀš øšĂÜÖüî ìĊęöćÖÖüŠćĀøČĂîćîÖüŠćðÖêĉ (õćóìĊę 1) ĔîìćøÖìĊęÿč×õćóĒ×ĘÜĒøÜĒúąđêĉïēêĕéšéĊ ēé÷ĕöŠìøćï
ÿćđĀêč×ĂÜÖćøøšĂÜ ĕöŠÿćöćøëðŜĂÜÖĆîĀøČĂðúĂïĔĀšĀ÷čéĕéš1,2  ēé÷úĆÖþèąÖćøøšĂÜĕöŠđĀöČĂîøšĂÜĕĀšĔîõćüąêČęîðÖêĉ ÿŠÜđÿĊ÷Ü
ëċÜÙüćöøĎšÿċÖĕöŠÿïć÷ êćöéšü÷ÖćøøšĂÜøčîĒøÜ đÿĊ÷ÜéĆÜ ĀîšćĒéÜ ÖĞćöČĂĒîŠî đÖøĘÜĀîšćìšĂÜ ÜĂđ×Šć ðúĂïĕöŠĕéšñú øšĂÜÝîĀ÷čéĕðđĂÜ 
öĆÖđÖĉéßŠüÜïŠć÷ëċÜđ÷ĘîêŠĂđîČęĂÜëċÜßŠüÜÖúćÜÙČîđðŨîàĚĞćÖĆîìčÖüĆîêĉéêŠĂÖĆîĀúć÷ÿĆðéćĀŤ ēé÷ĕöŠìøćïÿćđĀêč ÿŠüîđüúćĂČęî
đéĘÖÿćöćøëéĎéîöĕéšéĊ ÖćøđÝøĉâđêĉïēêðÖêĉ øšĂÜöćÖÝîñĎšđúĊĚ÷ÜéĎÖĆÜüú ÙĉéüŠćđðŨîðŦâĀćĒúąêšĂÜÖćøÙüćößŠü÷đĀúČĂ  
 

 
õćóìĊę 1 ÖćøøšĂÜēÙúĉÖ (infantile colic/ excessive crying)  

: https://www.thaikidssong.com 
 

øąïćéüĉì÷ć óïĕéšøšĂ÷úą 1.5-40 ēé÷đøĉęööĊĂćÖćøêĆĚÜĒêŠĂć÷č 2-3 ÿĆðéćĀŤĔîìćøÖÙúĂéÙøïÖĞćĀîé óïïŠĂ÷ĔîßŠüÜ
Ăć÷č 4-6 ÿĆðéćĀŤ ëċÜøšĂ÷úą 60-80 ĒúąĀć÷ĕðđĂÜĔîßŠüÜĂć÷č 3-4 đéČĂî ĕöŠóïÙüćöĒêÖêŠćÜÖĆîøąĀüŠćÜđóý úĞćéĆïóĊęîšĂÜ ÖćøÖĉî
îöĒöŠĀøČĂÖĉîîö×üé ĕöŠÿĆöóĆîíŤÖĆïđýøþåćîą×ĂÜÙøĂïÙøĆü óïÙüćöđÿĊę÷ÜöćÖ×ċĚîĔîöćøéćìĊęÿĎïïčĀøĊęøąĀüŠćÜêĆĚÜÙøøõŤ  

ÿćđĀêč öĊĀúć÷ðŦÝÝĆ÷ éĆÜîĊĚ 
1. ðŦÝÝĆ÷ìćÜßĊüõćó ßŠüÜÿĆðéćĀŤĒøÖė óïÙüćöĕöŠÿöéčú×ĂÜĒïÙìĊđøĊ÷ĔîúĞćĕÿš úĞćĕÿšđÙúČęĂîêĆüöćÖÖüŠćðÖêĉ

ĒúąöĊúööćÖ×ċĚî ÿŠÜñúêŠĂÖćøøĆïøĎšÙüćöđÝĘïðüé  
2. ðŦÝÝĆ÷ìćÜóČĚîĂćøöèŤ (temperament) óïĂćÖćøöćÖ×ċĚîĔîÖúčŠöìĊęöĊðøąÿćìÿĆöñĆÿĕü ĀÜčéĀÜĉéÜŠć÷ ðäĉÖĉøĉ÷ć

êĂïÿîĂÜøčîĒøÜ ðøĆïêĆü÷ćÖ öĆÖóïïŠĂ÷ĔîÖúčŠö hyperactive infant  
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3. ðŦÝÝĆ÷ìćÜéšćîóĆçîćÖćø üÜÝøÖćøĀúĆïêČęî÷ĆÜóĆçîćĕöŠÿöïĎøèŤøŠüöÖĆïÖćøöĂÜđĀĘîìĊęöćÖ×ċĚîĔîßŠüÜ 2-3 ÿĆðéćĀŤ 
ìĈĔĀšĕüêŠĂÿĉęÜđøšć îĂî÷ćÖ×ċĚî đöČęĂóĆçîćÖćøđóĉęö×ċĚî đéĘÖÝąđĂćöČĂđ×šćðćÖ éĎéîĉĚü êĂïÿîĂÜÙüćöêšĂÜÖćø×ĂÜêîđĂÜēé÷ĕöŠêšĂÜ
øšĂÜĕĀš ÝąóïüŠćÖćøøšĂÜĕĀšúéúÜ  

ÖćøüĉîĉÝÞĆ÷ēøÙ àĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷éđóČęĂÙšîĀćēøÙìĊęìĈĔĀšìćøÖđÝĘïðüéēé÷đÞóćąēøÙìĊęđðŨî
ĂĆîêøć÷ ĂćÖćøìĊęÙüøêćöĀć đßŠî ĕ×š àċöúÜ Āć÷ĔÝđøĘü ĂćđÝĊ÷îóčŠÜ ëŠć÷đðŨîđúČĂé đðŨîêšî 3 àċęÜìćøÖìĊęöćéšü÷ðŦâĀćøšĂÜĕĀš 
öĆÖóïÿćđĀêčđóĊ÷ÜøšĂ÷úą 53  ÙüøàĆÖëćöøć÷úąđĂĊ÷é×ĂÜĂćÖćø ÙüćöøčîĒøÜ øą÷ąđüúć ÙüćöëĊę üĉíĊÖćøðúĂï ÖćøîĂî 
ïĆîìċÖÖćøøšĂÜĕĀš×ĂÜđéĘÖ ĂćÖćøìĊęóïøŠüöđóČęĂĒ÷ÖÿćđĀêčĒúąÙüćöđÝĘïðśü÷ĂČęîė ìĊęĂćÝÝąìĈĔĀšđéĘÖøšĂÜÖüî đßŠî ßîĉé×ĂÜîöìĊęÖĉî 
üĉíĊÖćøĔĀšîö ñČęîêćöêĆüÝćÖÖćøĒóšēðøêĊîîöüĆü ĂćÖćøĂćđÝĊ÷î ëŠć÷đĀúüÝćÖēøÙøąïïìćÜđéĉîĂćĀćø ÙüćöÿĆöóĆîíŤ×ĂÜÙî
ĔîÙøĂïÙøĆü ÙüćöđÙøĊ÷é×ĂÜóŠĂĒöŠ ñúÖøąìïêŠĂÙøĂïÙøĆü êøüÝøŠćÜÖć÷éĎîĚĈĀîĆÖ ÖćøđÝøĉâđêĉïēê ĀćÿćđĀêčìĊęìĈĔĀšđéĘÖđÝĘï
ĀøČĂĕöŠÿïć÷ øŠĂÜøĂ÷ïćéĒñúÖćøëĎÖìĈøšć÷øŠćÜÖć÷ ÿĆÜđÖêðäĉÿĆöóĆîíŤøąĀüŠćÜđéĘÖÖĆïñĎšđúĊĚ÷ÜéĎ×èąóïĒóì÷Ť ĀćÖêøüÝĕöŠóï
ÙüćöñĉéðÖêĉ ÝċÜÝąÿćöćøëüĉîĉÝÞĆ÷ĕéšüŠćđðŨîēÙúĉÖ 

ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ 
1. ÖćøøšĂÜĕĀšðÖêĉ ÝćÖĀúć÷ÿćđĀêč đßŠî Āĉü đÝĘï ĕöŠÿïć÷ êšĂÜÖćøÙüćöÿîĔÝ đðŨîêšî ēé÷ĔîßŠüÜĂć÷č 2-6 ÿĆðéćĀŤ

øšĂÜĕéšîćî 2-3 ßĆęüēöÜ ßŠüÜĂć÷č 3 đéČĂî ÖćøøšĂÜĕĀšÝąúéúÜđĀúČĂ 1 ßĆęüēöÜ  
2. ÖćøĔĀšîöĕöŠëĎÖêšĂÜ đßŠî øšĂÜđöČęĂĀĉüđóøćąÖĉîîšĂ÷ĕðĀøČĂÖĉîöćÖĕð ĕöŠÿïć÷ìšĂÜ đðŨîêšî 

3. ēøÙìćÜÖć÷ đßŠî ēøÙìćÜøąïïìćÜđéĉîĂćĀćø øąïïðøąÿćì ÖćøêĉéđßČĚĂ ĀøČĂĂčïĆêĉđĀêč đðŨîêšî 

ñúÖøąìï óŠĂĒöŠ ñĎšđúĊĚ÷ÜéĎđÖĉéÙüćöđÙøĊ÷éĒúąÙüćöÖĆÜüú öĊñúêŠĂÙüćöÿĆöóĆîíŤÖĆïÙîĔîÙøĂïÙøĆü  
ÖćøßŠü÷đĀúČĂĔĀšÙĈðøċÖþć 
1. ĔĀšÙüćöøĎšđÖĊę÷üÖĆïÖćøøšĂÜĕĀšìĊęðÖêĉ ĔĀšÙüćööĆęîĔÝüŠćđéĘÖĕöŠĕéšðśü÷ ĂćÖćøÝąéĊ×ċĚîđöČęĂĂć÷č 3 -4 đéČĂî ĕöŠöĊ

ñúÖøąìïøą÷ą÷ćü  
2. ðøĆïüĉíĊÖćøđúĊĚ÷ÜéĎìćøÖêćöóČĚîĂćøöèŤ úéÖćøÖøąêčšîđéĘÖ öĊÖĉÝüĆêøðøąÝĈüĆîđðŨîđüúć ĔĀšöĊüÜÝøĀúĆïêČęî

ìĊęÿöęĈđÿöĂ 

3. ðøĆïđøČęĂÜðäĉÿĆöóĆîíŤøąĀüŠćÜöćøéćĒúąìćøÖ ÿćöćøëúéÖćøøšĂÜĕĀšĕéšĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉ 
ÖćøøĆÖþćüĉíĊĂČęîė4-6  
1. ÖćøðøĆïđðúĊę÷îĂćĀćøìĊęĒöŠøĆïðøąìćîĔîđéĘÖìĊęÖĉîîöĒöŠ (low allergen diet) ĀøČĂđðúĊę÷îîöđðŨîÿĎêøóĉđýþ

ĀćÖÖĉîîöñÿö đßŠî hypoallergenic formula Ĕîøć÷ìĊęÿÜÿĆ÷ĒóšēðøêĊîîöüĆü 

2. Simethicone ðúĂéõĆ÷ ĕéšñúĕöŠêŠćÜÝćÖ÷ćĀúĂÖ  
3. Probiotic đßŠî ÖćøĔßš Lactobacillus reuteri ÿćöćøëúéÖćøøšĂÜĕĀšĔîđéĘÖēÙúĉÖìĊęÖĉîîöĒöŠĕéš ĒêŠĔîđéĘÖ 

ìĊęÖĉîîöñÿö÷ĆÜĕöŠöĊĀúĆÖåćîÿîĆïÿîčîđóĊ÷ÜóĂ 

4. Öćøîüé ÖćøĀŠĂêĆüđéĘÖ ÖćøòŦÜđ×Ęö ÖćøÝĆéÖøąéĎÖ (chiropractic) ÷ĆÜĕöŠöĊĀúĆÖåćîÿîĆïÿîčîđóĊ÷ÜóĂ 

×šĂñĉéóúćéìĊęÙüøøąüĆÜ 
1. öĊÙüćöđßČęĂĔîÖćøĔĀšìćøÖøĆïðøąìćîîöĔîÖúčŠö high fiber formula àċęÜ÷ĆÜĕöŠöĊÖćø÷Čî÷ĆîüŠćĕéšñú5 

2. ÙüćöÖĆÜüú×ĂÜñĎ šé ĎĒú ìĈĔĀšđÖĉéÙüćöó÷ć÷ćöĔîÖćøêøüÝøĆÖþćĒúąĔßš÷ćēé÷ĕöŠÝĈđðŨî ĕöŠÙüøĔßš 
dicyclomine hydrochloride (Berclomin) Ēúą cimetropium bromide đîČęĂÜÝćÖöĊñú×šćÜđÙĊ÷Ü đßŠî ÜŠüÜàċö Āć÷ĔÝ
úĈïćÖĒúąßĆÖ3 

3. ÖćøĔßšÿöčîĕóøøĎðĒïïìć herbal oil ĀøČĂÖĉî herbal tea ìĈĔĀšÖćøøšĂÜúéúÜĕéš ĒêŠĂćÝìĈĔĀšđéĘÖÖĉîîöîšĂ÷úÜ
ĒúąĕöŠöĊ×îćéöćêøåćî ÖćøìćĂćÝìĈĔĀšđÖĉéĂćÖćøĒóšĕéš  
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4. ïćÜøć÷đúĉÖĔĀšÖĉîîöĒöŠÖŠĂîÖĞćĀîé đîČęĂÜÝćÖđ×šćĔÝüŠćìĞćĔĀšđéĘÖðüéìšĂÜ ÙüøĒîąîĞćüŠćĕöŠÿĆöóĆîíŤÖĆïîöĒöŠ 
5. óŠĂĒöŠøĎšÿċÖñĉéüŠćđúĊĚ÷ÜúĎÖĕöŠéĊ ÙüøĒîąîĞćüŠćĂćÖćøđÖĉéÝćÖêĆüđéĘÖđĂÜĕöŠĕéšđÖĉéÝćÖñĎšđúĊĚ÷ÜéĎ  ĀćÖøĎšÿċÖēÖøí

ĀøČĂĀÜčéĀÜĉéđüúćúĎÖøšĂÜÖüîđðŨîđøČęĂÜðÖêĉ ĕöŠĕéšĀöć÷ÙüćöüŠćđðŨîóŠĂĒöŠìĊęĕöŠéĊ 
6. öćøéćìĊęđéĘÖøšĂÜÖüî ðúĂïĕöŠĀ÷čé ÝąøĎšÿċÖêîđĂÜĕöŠöĊÙüćöÿćöćøëóĂìĊęÝąðúĂïúĎÖĕéš öĊÙüćöđÿĊę÷ÜêŠĂõćüąàċöđýøšć 

ÙüøĔĀšÙĞćðøċÖþćđøČęĂÜÖćøÝĆéÖćøÖĆïÙüćöđÙøĊ÷é  
7. ĀćÖñĎšéĎĒúĀúĆÖöĊõćøąìĊęöćÖđÖĉîĕð ×ćéÖćøóĆÖñŠĂî ÙüøĀćÙîßŠü÷ĒïŠÜđïć đóČęĂúéÙüćöđÿĊę÷Ü×ĂÜÖćøìĞćøšć÷đéĘÖ 

(shaken baby syndrome/ child abuse) 

 
ÖćøøšĂÜÖúĆĚî (breath holding spells) 

ÖćøÖúĆĚîĀøČĂĀ÷čéĀć÷ĔÝĔîßŠüÜÿĉĚîÿčéÖćøĀć÷ĔÝĂĂÖ (end-expiration) ēé÷ĕöŠÿćöćøëÙüïÙčöĕéš êĂïÿîĂÜêŠĂ
ÿĉęÜÖøąêčšîìĊęÖŠĂĔĀšđÖĉéÙüćöđÝĘïðüé ÖúĆü ēÖøíĀøČĂĀÜčéĀÜĉé ìĞćĔĀšđéĘÖöĊĂćÖćøđ×Ċ÷üĀøČĂàĊé ĀøČĂĀöéÿêĉ êĆüĂŠĂî ïćÜøć÷ĂćÝöĊ
ĂćÖćøßĆÖßŠüÜÿĆĚîė øŠüöéšü÷7,8 (õćóìĊę 2) ēé÷úĆÖþèąĂćÖćøöĊ 3 Ēïï ÙČĂ 

1) Ēïïđ×Ċ÷ü (blue/ cyanotic spells) óïĕéšđðŨîÿŠüîĔĀâŠøšĂ÷úą 52-70 øšĂÜîćîĒúąöĊßŠüÜĀ÷čéĀć÷ĔÝÖúĆĚî 
đ×Ċ÷ü ĀöéÿêĉßŠüÜÿĆĚîė  

2) ĒïïàĊé (pale/ pallid spell) óïĕéšøšĂ÷úą 9-30 öĆÖøšĂÜĕöŠîćî đĀêčđÖĉéÝćÖêÖĔÝĀøČĂÖúĆü đÖĉé vagal reflex 

ĀĆüĔÝđêšîßšćúÜĒúąĀöéÿêĉ  
3) ĒïïöĊìĆĚÜ 2 ĂćÖćø (mixed spells) óïĕéšøšĂ÷úą 19-24 

 

   
 

õćóìĊę 2 ÖćøøšĂÜÖúĆĚî (breath holding spells)  
: https://theconversation.com/what-are-breath-holding-spells-the-common-phenomenon-that-causes-children-to-faint-
131677 

 
øąïćéüĉì÷ć đøĉęööĊĂćÖćøìĊęĂć÷č 6-18 đéČĂî ÿŠüîĔĀâŠóïĔîßŠüÜĂć÷č 13-24 đéČĂî ÙŠĂ÷ė úéúÜĒúąĀć÷ĕð

ßŠüÜĂć÷č 37-42 đéČĂî øšĂ÷úą 50 ĂćÖćøÝąĀć÷ĀúĆÜĂć÷č 4 ðŘ ĒúąøšĂ÷úą 90 ĂćÖćøÝąĀć÷ĀúĆÜĂć÷č 6 ðŘ ēé÷ĕöŠÙŠĂ÷óï
ĂćÖćøĀúĆÜĂć÷č 8 ðŘ úĆÖþèąÖćøøšĂÜ óïøšĂÜÖúĆĚîĕöŠøčîĒøÜ øšĂ÷úą 308 ĒúąóïĂćÖćøĀöéÿêĉøšĂ÷úą 4.6 ĕöŠóïÙüćöĒêÖêŠćÜ
øąĀüŠćÜđóý óïüŠćöĊÙüćöÿĆöóĆîíŤÖĆïðøąüĆêĉÙøĂïÙøĆüøšĂ÷úą 20-35 ēé÷÷ĆÜĕöŠóï÷ĊîìĊęìĞćĔĀšđÖĉéēøÙĂ÷ŠćÜđÞóćąđÝćąÝÜ  
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ÖćøüĉîĉÝÞĆ÷ēøÙ àĆÖðøąüĆêĉÖćøøšĂÜĕĀšìĊęöĊđĀêčîĞćöćÖŠĂîĒúąđéĘÖöĊĂćÖćøđ×Ċ÷üĀøČĂàĊéÖŠĂîìĊęÝąĀöéÿêĉ đóČęĂĒ÷ÖÝćÖ
ĂćÖćøßĆÖ ðøąüĆêĉÖćøøšĂÜÖúĆĚî ēøÙúößĆÖĀøČĂēøÙĀĆüĔÝĔîÙøĂïÙøĆü êøüÝøŠćÜÖć÷éĎîĚĞćĀîĆÖ óĆçîćÖćøĒúąÖćøđÝøĉâđêĉïēê 
ĀćõćüąàĊé ĀøČĂēøÙĀĆüĔÝđêšîñĉéðÖêĉ ĀćÿćđĀêčìĊęìĞćĔĀšđéĘÖđÝĘïĀøČĂĕöŠÿïć÷ øŠĂÜøĂ÷ïćéĒñúÖćøëĎÖìĞćøšć÷øŠćÜÖć÷ ÿĆÜđÖê
ðäĉÿĆöóĆîíŤøąĀüŠćÜđéĘÖÖĆïñĎšđúĊĚ÷ÜéĎ×èąóïĒóì÷Ť ïĆîìċÖõćóđÙúČęĂîĕĀü×èąöĊĂćÖćø êøüÝ EEG ĀøČĂêøüÝÙúČęîÿöĂÜĔîïćÜøć÷
ìĊęðøąüĆêĉĕöŠßĆéđÝîđóČęĂĒ÷ÖÝćÖĂćÖćøßĆÖĀøČĂēøÙĀĆüĔÝ 

üĉîĉÝÞĆ÷Ē÷ÖēøÙ õćüąĀĆüĔÝđêšîñĉéðÖêĉ (cardiac arrhythmia) đîČĚĂÜĂÖĀøČĂÖćøđÝøĉâñĉéðÖêĉ×ĂÜÖšćîÿöĂÜ 
õćüąúößĆÖ đéĘÖìĊęöĊõćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ óïóùêĉÖøøöøšĂÜÖúĆĚîđóĉęö×ċĚîöćÖÖüŠćđéĘÖðÖêĉ öĊøć÷ÜćîüŠćóïĕéšïŠĂ÷
ĔîđéĘÖìĊęđðŨî Rett syndrome  

ñúÖøąìï ÖøèĊĕöŠóïēøÙìćÜÖć÷ìĊęđðŨîđĀêč×ĂÜÖćøĀöéÿêĉ ĕöŠöĊøć÷ÜćîëċÜñúÖøąìïĔîøą÷ą÷ćü ĕöŠöĊñúêŠĂÿöĂÜ 
ĕöŠöĊøć÷ÜćîðŦâĀćóùêĉÖøøö ĀøČĂēøÙìćÜÝĉêđüßìĊęêćööć  

ÖćøßŠü÷đĀúČĂ  
1. Ăíĉïć÷óŠĂĒöŠĔĀšđ×šćĔÝüŠćõćüąîĊĚĕöŠĂĆîêøć÷êŠĂđéĘÖ  
2. üćÜúÜïîóČĚîøćïđóČęĂðŜĂÜÖĆîđéĘÖúšöĀøČĂĕéšøĆïĂĆîêøć÷  
3. đöČęĂđéĘÖêČęîĕöŠÙüøĒÿéÜÙüćöÖĆÜüúÖĆïđéĘÖ ĕöŠÙüø÷ĂöìĞćêćöĔîÿĉęÜìĊęđéĘÖêšĂÜÖćøÖŠĂîđÖĉéĂćÖćø  
4. Ĕßšñšćđ÷ĘîđßĘéĀîšćõć÷Ĕî 15 üĉîćìĊĒøÖ×ĂÜÖćøĀ÷čéĀć÷ĔÝ ßŠü÷Ā÷čéóùêĉÖøøöĕéš  
5. ĀúĊÖđúĊę÷ÜÖćøĒĀ÷Š ĒÖúšÜ đúĊę÷ÜđĀêčÖćøèŤìĊęìĞćĔĀšđéĘÖđÝĘïðüé ÖúĆü ēÖøí ĀøČĂÙĆï×šĂÜĔÝ  
6. ÖĞćĀîéÿĉęÜìĊęđéĘÖÝąĕéšøĆïĀøČĂìĞćĕéšĔĀšđĀöćąÿößĆéđÝî ĕöŠÙüøêćöĔÝđóøćąÝąìĞćĔĀšđéĘÖöĊĂćÖćøöćÖ×ċĚî 

đóČęĂđøĊ÷ÖøšĂÜÿĉęÜìĊęêšĂÜÖćø  
ÖćøøĆÖþćĂČęîė9 

1. ĔĀšíćêčđĀúĘÖøĆïðøąìćîĔîđéĘÖìĊęöĊõćüąēúĀĉêÝćÜÝćÖ×ćéíćêčđĀúĘÖ  
2. ÿćöćøëĔĀšíćêčđĀúĘÖđÿøĉöĔîÖúčŠöøšĂÜÖúĆĚîðøąđõìöĊĂćÖćøàĊé ìĊęöĊĂćÖćøïŠĂ÷ĒúąøčîĒøÜ đóČęĂßŠü÷đóĉęöðøĉöćè

íćêčđĀúĘÖÿąÿö ÝąìĞćĔĀšĂćÖćøéĊ×ċĚî  
3. ÖćøøĆÖþćéšü÷ atropine ĔîÖúčŠö pale spell ĂćÝúéÙüćöëĊę×ĂÜĂćÖćøĕéš  
4. ÖćøĔßš Piracetam ĔîđéĘÖìĊęøšĂÜÖúĆĚîðøąđõìöĊĂćÖćøđ×Ċ÷ü ĂćÝßŠü÷ĔĀšĂćÖćøéĊ×ċĚî 

×šĂñĉéóúćéìĊęÙüøøąüĆÜ  
1. óŠĂĒöŠöĆÖÝąüĉêÖÖĆÜüúüŠćÝąđðŨîĂĆîêøć÷ öĊĒîüēîšöìĊęÝąêćöĔÝđéĘÖđóČęĂĕöŠĔĀšđÖĉéĂćÖćø  
2. ÖøèĊìĊęĕöŠßĆéđÝî ÙüøïĆîìċÖõćóđÙúČęĂîĕĀü×èąöĊĂćÖćø êøüÝđóĉęöđêĉöđóČęĂĒ÷ÖõćüąúößĆÖĀøČĂēøÙĀĆüĔÝ

ĒúąĔĀšÖćø÷Čî÷ĆîÖĆïñĎšðÖÙøĂÜđóČęĂøŠüöðøĆïóùêĉÖøøö 

 

ÖćøøšĂÜĂćúąüćé (temper tantrums)9-11 

óùêĉÖøøöĒÿéÜÙüćöĕöŠóĂĔÝ đßŠî ÖćøÖøĊéøšĂÜ êąēÖî ÖøąìČïđìšć îĂîéĉĚîÖĆïóČĚî ôćéĒ×î×ć ìĞćøšć÷êîđĂÜ
ĀøČĂñĎšĂČęî đóČęĂøąïć÷ÙüćöēÖøíĀøČĂÙüćöÙĆï×šĂÜĔÝ óïĕéšĔîđéĘÖđúĘÖĂć÷č 12 -18 đéČĂîìĊęÖĞćúĆÜđøĊ÷îøĎšÖćøÙüïÙčöêîđĂÜ 
óïĕéšïŠĂ÷ĔîßŠüÜĂć÷č 2-3 ðŘ ĒúąÝąÙŠĂ÷ė úéúÜĒúąĀć÷ĕðìĊęĂć÷č 4 ðŘ đöČęĂđéĘÖÿćöćøëÙüïÙčöĒúąÝĆéÖćøÖĆïÙüćöøĎšÿċÖ
ĕöŠóĂĔÝ ïĂÖÙüćöøĎšÿċÖ ĒúąÙüćöêšĂÜÖćøĕéšöćÖ×ċĚî (õćóìĊę 3) 
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õćóìĊę 3 ÖćøøšĂÜĂćúąüćé (temper tantrums)  

: https://pags.com/Our-Blog/December-2020/How-to-Handle-Temper-Tantrums 
 
øąïćéüĉì÷ć9,10 ßŠüÜĂć÷č 2-3 ðŘ óïøšĂÜĂćúąüćéĂ÷ŠćÜîšĂ÷đéČĂîúąÙøĆĚÜ øšĂ÷úą 50-80 øšĂÜÿĆðéćĀŤúąÙøĆĚÜ 

ēé÷øšĂ÷úą 20 öĊĂćÖćøìčÖüĆîßŠüÜĂć÷č 3-5 ðŘ óïøšĂÜĂćúąüćéđðŨîïćÜÙøĆĚÜĕéšøšĂ÷úą 80 ĒúąøšĂ÷úą 9 öĊĂćÖćøìčÖüĆî 
ÿŠüîÖćøøšĂÜĂćúąüćéøčîĒøÜ óïĕéšøšĂ÷úą 5 ĔîđéĘÖßŠüÜĂć÷č 1-3 ðŘ ēé÷öĊĂćÖćøĂ÷ŠćÜîšĂ÷ 15 îćìĊïŠĂ÷ĕéšëċÜ 3 ÙøĆĚÜêŠĂÿĆðéćĀŤ 

ĂćÖćø9-11 đøĉęöÝćÖēÖøí ĕöŠóĂĔÝ øšĂÜĕĀšøčîĒøÜ úšöêĆüîĂîÖĆïóČĚî ôćéĒ×î×ćĕðöć ĂćÝìĞćøšć÷êîđĂÜĀøČĂÙîĂČęî 
ïćÜÙîøšĂÜöćÖÝîÖúĆĚî (breath holding spell) ÿŠüîĔĀâŠĔßšđüúćĕöŠđÖĉî 5 îćìĊ 

ÖćøøšĂÜĂćúąüćéìĊęĂćÝđðŨîðŦâĀć10,11 ĕéšĒÖŠ 
1. ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 12 đéČĂî ĀøČĂöćÖÖüŠć 48 đéČĂî  
2. đÖĉéîćîÖüŠć 15 îćìĊ öćÖÖüŠć 3 ÙøĆĚÜêŠĂüĆî  
3. ĂćÖćøøčîĒøÜ ìĞćøšć÷êîđĂÜ ĀøČĂÙîĂČęî  
4. đÖĉéĔîēøÜđøĊ÷îĀøČĂđÖĉéÖĆïñĎšĂČęîìĊęĕöŠĔßŠïĉéćöćøéćĀøČĂñĎšđúĊĚ÷ÜéĎ  
5. öĊóùêĉÖøøöĂČęîøŠüöéšü÷ đßŠî ðŦâĀćÖćøÖĉî îĂî Öšćüøšćü öĊĂćøöèŤĀÜčéĀÜĉéêúĂéđüúć 

6. ÖøèĊìĊęóŠĂĒöŠĕöŠÿćöćøëĀć×šĂéĊĔîêĆüđéĘÖĕéš ĂćÝóïðŦâĀćÙüćöÿĆöóĆîíŤøąĀüŠćÜđéĘÖĒúąóŠĂĒöŠĀøČĂđÖĊę÷ü×šĂÜ
ÖĆïÙüćöøčîĒøÜĔîÙøĂïÙøĆü ĒúąõćüąàċöđýøšćĔîöćøéć 

ÿćđĀêč  
1. óĆçîćÖćøðÖêĉĔîßŠüÜĂć÷č 1-3 ðŘ đðŨîüĆ÷ìĊęöĊÙüćöđðŨîêĆü×ĂÜêîđĂÜ đÖĉéÙüćö×ĆéĒ÷šÜøąĀüŠćÜÙüćöêšĂÜÖćø

ÝąÙüïÙčöĂćøöèŤĕöŠóĂĔÝĀøČĂñĉéĀüĆÜéšü÷êîđĂÜÖĆïÖćøëĎÖĀšćö 

2. ēøÙĀøČĂõćüąđÝĘïðśü÷ìćÜÖć÷ ĕöŠÿïć÷ ÜŠüÜ đĀîČęĂ÷ ĀøČĂÖćøĕéš÷ćïćÜßîĉéìĊęìĞćĔĀšÜŠüÜ  
3. ēøÙĀøČĂõćüąìćÜóĆçîćÖćøĀøČĂóùêĉÖøøö đßŠî Autism spectrum disorder (ASD), Attention Deficit Hyperactive 

Disorder (ADHD), Intellectual disability (ID), ear/ eye problems, traumatic brain injury, õćüąàċöđýøšć  
4. úĆÖþèąóČĚîĂćøöèŤ (temperament) ēé÷óïĂćÖćøĕéšïŠĂ÷Ĕî đéĘÖìĊęøĆïÙüćöøĎšÿċÖĕü êĂïÿîĂÜøčîĒøÜ ÙüćöĂéìîêęĞć 

ðøĆïêĆü÷ćÖ 

5. ÿĉęÜĒüéúšĂö ÙüćöĒĂĂĆé ÙüćöøčîĒøÜĔîÙøĂïÙøĆü  
6. óŠĂĒöŠöĊõćüąàċöđýøšć êĉéÿčøćĀøČĂêĉé÷ć ìĞćĔĀšĕöŠÿćöćøëéĎĒúđéĘÖĕéšéĊ 
7. ÖćøđúĊĚ÷ÜéĎ êćöĔÝöćÖđÖĉîĕð ĀøČĂÖĞćÖĆïöćÖđÖĉîĕð ëĎÖĀšćöĂ÷ĎŠđÿöĂ ĔßšüĉíĊúÜēìþøčîĒøÜ ÙüïÙčö ÙćéĀüĆÜ

ĔîêĆüđéĘÖöćÖĕð  
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ÖćøüĉîĉÝÞĆ÷ēøÙ øć÷úąđĂĊ÷éÖćøøšĂÜ ÙüćöøčîĒøÜ øą÷ąđüúćĒúąÙüćöëĊęĔîÖćøøšĂÜĂćúąüćé øć÷úąđĂĊ÷é
đĀêčÖćøèŤ ÿćđĀêč úĆÖþèąÖćøêĂïÿîĂÜ×ĂÜóŠĂĒöŠìĊęĂćÝìĞćĔĀšóùêĉÖøøöøčîĒøÜöćÖ×ċĚî ēøÙĀøČĂõćüąđÝĘïðśü÷ìćÜÖć÷ 
Öćøĕéš÷ć ðŦâĀćóĆçîćÖćøĀøČĂóùêĉÖøøöìĊęđðŨîðŦÝÝĆ÷øŠüö đßŠî óĆçîćÖćøßšć Öšćüøšćü àî ÿöćíĉÿĆĚî ðŦâĀćÖćøÖĉî ÖćøîĂî 
ðøąüĆêĉÖćøêĆĚÜÙøøõŤ ðøąüĆêĉÖćøÙúĂé úĆÖþèąóČĚîĂćøöèŤ×ĂÜđéĘÖ úĆÖþèąÖćøđúĊĚ÷ÜéĎĔîÙøĂïÙøĆü ÖćøđðúĊę÷îĒðúÜĔîÙøĂïÙøĆü
ĀøČĂÿĉęÜĒüéúšĂö đßŠî öĊîšĂÜĔĀöŠ ÷šć÷ïšćî ÙüćöøĎšÿċÖ×ĂÜóŠĂĒöŠìĊęöĊêŠĂđĀêčÖćøèŤ 

ÖćøêøüÝøŠćÜÖć÷ öĂÜĀćēøÙìćÜÖć÷ õĎöĉĒóš ĀĎĂĆÖđÿïđøČĚĂøĆÜ ôŦîñč øŠĂÜøĂ÷×ĂÜÖćøëĎÖìĞćøšć÷ ĂćÝĔĀšđéĘÖüćéøĎð 
éĎúĆÖþèąÙüćöēÖøí ĔĀšđéĘÖđúŠî×ĂÜđúŠîêćöüĆ÷ đóČęĂéĎóĆçîćÖćø ĒúąøĎðĒïïÖćøđúŠî ĔĀšóŠĂĒöŠđ×Ċ÷îïĆîìċÖÖćøøšĂÜĂćúąüćé
×ĂÜđéĘÖĔîøĎðĒïï tantrum log �ABC� ÙČĂ Antecedent (ÿćđĀêčìĊęìĞćĔĀšđÖĉéÖćøøšĂÜ) Behavior (øĎðĒïïóùêĉÖøøö) 
consequence (ÿĉęÜìĊęêćööćĀúĆÜÖćøøšĂÜ) 

ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ ðŦâĀćēøÙìćÜÖć÷ ðŦâĀćóĆçîćÖćø ðŦâĀćóùêĉÖøøö ðŦâĀćĔîÙøĂïÙøĆü 

ñúÖøąìï óŠĂĒöŠĂćÝøĎšÿċÖēÖøí đéĘÖöĊēĂÖćÿëĎÖìćøčèÖøøöĕéšïŠĂ÷12 

ÖćøßŠü÷đĀúČĂ Ăíĉïć÷ĔĀšóŠĂĒöŠđ×šćĔÝüŠćđðŨîóĆçîćÖćøðÖêĉêćöüĆ÷ ĒúąÝąĀć÷ĕðĀćÖĕéšøĆïÖćøßŠü÷đĀúČĂ
Ă÷ŠćÜđĀöćąÿö ĒÖšĕ×ðŦÝÝĆ÷ìĊęìĞćĔĀšđÖĉéÖćøøšĂÜĂćúąüćé đßŠî óĎéßšć ĔĀšÿŠÜòřÖóĎé ĀøČĂēøÙìćÜÖć÷ ĔĀšøĆÖþćēøÙîĆĚî đðŨîêšî  

ÖćøðŜĂÜÖĆîÖćøøšĂÜĂćúąüćé  
1. ÖĞćĀîé×Ăïđ×ê×ĂÜÿĉęÜìĊęìĞćĕéš/ ìĞćĕöŠĕéš ĔĀšđĀöćąÿöÖĆïĂć÷čĒúąóĆçîćÖćøđéĘÖ  
2. ìĞćÖĉÝüĆêøðøąÝĞćüĆîđðŨîđüúć ēé÷ðäĉïĆêĉÿöęĞćđÿöĂĒúąđĀöČĂîÖĆîìčÖÙîĔîÙøĂïÙøĆü 

3. ĀúĊÖđúĊę÷ÜÖćøĒĀ÷Š ĒÖúšÜ ĀøČĂìĞćĔĀšđéĘÖĀÜčéĀÜĉé  
4. ÝĆéÿĉęÜĒüéúšĂö đóČęĂúéÖćøóĎéĀšćöēé÷ĕöŠÝĞćđðŨî 

5. ĀćÖđéĘÖđøĉęöĀÜčéĀÜĉéĔĀšđïĊę÷ÜđïîÙüćöÿîĔÝ  
6. ÿĂîđéĘÖĔĀšĔßšÙĞćóĎéĒÿéÜÙüćöøĎšÿċÖ ĀøČĂÙüćöêšĂÜÖćøĒìîÖćøĒÿéÜĂĂÖìćÜÖć÷ 

7. đðŗéēĂÖćÿĔĀšđéĘÖĕéšđúČĂÖēé÷êĆüđúČĂÖđðŨîÿĉęÜìĊęóŠĂĒöŠ÷ĂöøĆïĕéš  
8. óŠĂĒöŠĀøČĂñĎšđúĊĚ÷ÜéĎđðŨîêĆüĂ÷ŠćÜìĊęéĊ×ĂÜÖćøÙüïÙčöĂćøöèŤ ĕöŠêąēÖîĀøČĂēêšđëĊ÷ÜêŠĂĀîšćđéĘÖ 

9. ĔĀšÙüćöÿîĔÝìćÜïüÖ đßŠî ĔĀšđüúćÙčèõćó ßöđß÷đöČęĂöĊóùêĉÖøøöéĊ ĕöŠúÜēìþēé÷ÖćøêĊ đðŨîêšî 

ÖćøĒÖšĕ××èąđÖĉéÖćøøšĂÜĂćúąüćé  
1. óŠĂĒöŠĀøČĂñĎšđúĊĚ÷ÜéĎÙüøîĉęÜÿÜï ĕöŠÙüøêąēÖî ĀøČĂĒÿéÜĂćÖćøēÖøíĔĀšđéĘÖđĀĘî ĀćÖóŠĂĒöŠÙĉéüŠćĕöŠÿćöćøë

ÿÜïĂćøöèŤĕéš ĔĀšĂĂÖÝćÖïøĉđüèîĆĚîÝîÖüŠćđéĘÖÝąÿÜï 

2. đïĊę÷ÜđïîÙüćöÿîĔÝĔîßŠüÜĒøÖēé÷đÞóćąđéĘÖđúĘÖ ëšćĕöŠĕéšñúĔĀšüćÜđÞ÷ ÷ČîĂ÷ĎŠĀŠćÜė ĕöŠóĎéĕöŠÿîĔÝÝîÖüŠć
ĂćÖćøÝąÿÜïúÜ  

3. đéĘÖēêÙüøĒ÷ÖĔĀšđéĘÖĂ÷ĎŠÙîđéĊ÷ü (time out) ēé÷đøĉęöìĞćĕéšêĆĚÜĒêŠĂć÷č 2 ðŘ×ċĚîĕð ēé÷öĊñĎšðÖÙøĂÜéĎĒúĂ÷ĎŠĔÖúšė 

ĕöŠĔĀšđÖĉéĂĆîêøć÷ øą÷ąđüúćĔîÖćøĒ÷ÖêŠĂÙøĆĚÜđðŨîîćìĊđìŠćÖĆïĂć÷č×ĂÜđéĘÖ đßŠî Ăć÷č 3 ðŘ ÙüøĒ÷ÖÙøĆĚÜúą 3îćìĊ đðŨîêšî 

4. đÖĘïÿĉęÜìĊęđðŨîĂĆîêøć÷ĔĀšóšîöČĂđéĘÖ ĀćÖđéĘÖìĞćøšć÷øŠćÜÖć÷êîđĂÜ ñĎ šĂČ ęîĀøČĂ ÿĉęÜ×ĂÜ ĔĀšóćđéĘÖĂĂÖÝćÖ
ïøĉđüèîĆĚî ÖĂéĀøČĂÝĆïöČĂđéĘÖĕüšÝîÖüŠćđéĘÖÝąÿÜï 

5. đöČęĂđéĘÖÿÜï ĔĀšđ×šćĕðÙč÷ÖĆïđéĘÖêćöðÖêĉ đéĘÖēê ĂćÝóĎéÙč÷ëċÜÿĉęÜìĊęđÖĉé×ċĚî ĒúąüĉíĊĒÖšĕ×êŠĂĕð  

6. ĀćÖđéĘÖøšĂÜđóøćąĕöŠêšĂÜÖćøìĞćÖĉÝÖøøöïćÜĂ÷ŠćÜ đßŠî ĕöŠĂ÷ćÖđ×šćîĂî ÙüøĔĀšđéĘÖđ×šćîĂî×èąìĊę÷ĆÜøšĂÜĂ÷ĎŠ 
đóøćąĀćÖ÷ČéđüúćîĂîĂĂÖĕð đéĘÖÝąđøĊ÷îøĎšüŠćÖćøøšĂÜĂćúąüćéÿćöćøë÷ČéđüúćÖćøìĞćÖĉÝÖøøöìĊęĕöŠĂ÷ćÖìĞćĂĂÖĕðĕéš 

7. ĕöŠÙüøúÜēìþøčîĒøÜđöČęĂđéĘÖøšĂÜĂćúąüćé ĀøČĂĔĀšøćÜüĆúëšćĀ÷čéøšĂÜ đîČęĂÜÝćÖÖćøúÜēìþøčîĒøÜÝąìĞćĔĀš
đéĘÖĀÜčéĀÜĉéđóĉęö×ċĚî ÿŠüîÖćøĔĀšøćÜüĆú đéĘÖÝąđøĊ÷îøĎšüŠćÖćøøšĂÜìĞćĔĀšđéĘÖĕéšÿĉęÜìĊęêšĂÜÖćø  
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×šĂñĉéóúćéìĊęìĞćĔĀšÖćøðøĆïóùêĉÖøøöĕöŠĕéšñú  
1. óŠĂĒöŠĂć÷ĀøČĂĀÜčéĀÜĉéÝċÜ÷ĂöêćöĔÝ đéĘÖÝąđøĊ÷îøĎš üŠćÖćøøšĂÜìĞćĔĀšĕéšĔîÿĉęÜìĊęêšĂÜÖćø  
2. ÖêĉÖćìĊęĕöŠÿöęĞćđÿöĂĔîÙøĂïÙøĆü đéĘÖÿøšćÜóùêĉÖøøöđÜČęĂîĕ×ĂČęîė ĔĀšàĆïàšĂîöćÖ×ċĚî 

3. ÖćøĔßšÿČęĂñŠćîÝĂĒÖšðŦâĀćĔĀšđéĘÖÿÜï ēé÷ĕöŠöĊñĎšéĎĒúĔĀšÙĞćĒîąîĞćĀøČĂÖêĉÖćúŠüÜĀîšć  
4. ñĎšđúĊĚ÷ÜéĎĕöŠĔĀšđüúćĔîÖćøÿČęĂÿćøÖĆïđéĘÖ ×ćéêĆüĂ÷ŠćÜìĊęéĊ ĔîÖćøÙüïÙčöĂćøöèŤĒúąĒÿéÜĂĂÖ  
5. ĔßšÙĞćóĎéĕöŠđĀöćąÿöĀøČĂúÜēìþøčîĒøÜ đßŠî đéĘÖîĉÿĆ÷ĕöŠéĊ ðŦâĀćìćÜÝĉê đðŨîêšî 

 

ÖćøéĎéîĉĚü (thumb sucking)13 
óùêĉÖøøöðÖêĉìĊęóïĔîìćøÖ ĂćÝóïêŠĂđîČęĂÜĕðÝîëċÜüĆ÷ÖŠĂîđøĊ÷îĀøČĂüĆ÷đøĊ÷î ìćøÖĔîßŠüÜĂć÷č 1-2 đéČĂîĒøÖ

öĆÖéĎéîĉĚü×èąĀúĆï ĔîđéĘÖĂć÷č 1 ðŘ öĆÖéĎéîĉĚü×èąêČęî đéĘÖÖŠĂîüĆ÷đøĊ÷îéĎéîĉĚüøšĂ÷úą 30-45 đéĘÖĂć÷čöćÖÖüŠć 5 ðŘ ÷ĆÜéĎéîĉĚüĂ÷ĎŠ
øšĂ÷úą 5-15 ēé÷đéĘÖìĊęéĎéîĉĚüøšĂ÷úą 30-55 öĆÖêšĂÜëČĂ×ĂÜìĊęđéĘÖêĉéïćÜĂ÷ŠćÜ (attachment object) đßŠî ñšćĀŠö êčŢÖêć 
ĀøČĂđúŠîñöêĆüđĂÜĕðéšü÷×èąéĎéîĉĚü đðŨîêšî àċęÜóïĔîđóýßć÷đìŠćÖĆïđóýĀâĉÜ ĒêŠđóýĀâĉÜöĆÖđúĉÖéĎéîĉĚüĕéš÷ćÖÖüŠć (õćóìĊę 4) 

 

 
õćóìĊę 4 ÖćøéĎéîĉĚü (thumb sucking) 

: https://healthysmilezone.com/stop-your-child-from-thumb-sucking/ 
 

ÿćđĀêč đðŨîÖćøðøĆïêĆü×ĂÜìćøÖ ìĆĚÜÖćøÖøąêčšîêĆüđĂÜ (self-stimulation) Ĕî×èąìĊęđéĘÖđïČęĂĀøČĂ×ćéÖćøÖøąêčšî 
ĒúąđðŨîÖćøðúĂïêîđĂÜ (self-soothing) đöČęĂđéĘÖđĀîČęĂ÷ ÜŠüÜ Āĉü ĀøČĂĕöŠÿïć÷êĆü àċęÜđðŨîóùêĉÖøøöìĊęđÖĉé×ċĚîđĂÜêćöíøøößćêĉ 
ÖøèĊìĞćïŠĂ÷ĔîđéĘÖēê ĂćÝÙčšîßĉîÝîêĉéđðŨîîĉÿĆ÷ ïćÜøć÷đðŨîñúÝćÖÙüćöÖĆÜüú ĀøČĂđÙøĊ÷é àċęÜĕöŠöĊøć÷ÜćîüŠćđÖĊę÷ü×šĂÜÖĆïðŦâĀć
óùêĉÖøøö ĀøČĂĂćøöèŤĂ÷ŠćÜđÞóćąđÝćąÝÜ 

ÖćøàĆÖðøąüĆêĉ ÙüćöëĊę ĒúąÙüćöøčîĒøÜĔîÖćøéĎéîĉĚü ÿĉęÜÖøąêčšîéšćîĂćøöèŤĀøČĂÿëćîÖćøèŤêŠćÜė ìĊęìĞćĔĀšđéĘÖđÙøĊ÷é
ĀøČĂÖĆÜüú đßŠî öĊîšĂÜĔĀöŠ đóĉęÜđðŗéđìĂö ðäĉÖĉøĉ÷ć×ĂÜóŠĂĒöŠ×èąđéĘÖéĎéîĉĚü ĂćÝđðŨîĒøÜđÿøĉöìĞćĔĀšđéĘÖĕöŠđúĉÖéĎé đðŨîêšî 

ÖćøêøüÝøŠćÜÖć÷ ÙüćöñĉéðÖêĉ×ĂÜôŦî ßŠĂÜðćÖĒúąîĉĚü đßŠî ÖćøÿïôŦîìĊęñĉéðÖêĉ đ÷ČęĂïčßŠĂÜðćÖĂĆÖđÿï îĉĚüĒéÜ 
đĀĊę÷ü÷Šî callous formation đðŨîêšî 

ñúÖøąìï  
1. ÖćøÿïôŦîìĊęñĉéðÖêĉ ìĆĚÜôŦîĒìšĒúąôŦîîĚĞćîö đÖĉé anterior open bite ĀøČĂ posterior cross bite ÖćøïćéđÝĘï

×ĂÜđ÷ČęĂïčßŠĂÜðćÖ øĎðĀîšćñĉéðÖêĉ (õćóìĊę 5) 
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2. îĉĚüöČĂĒúąđúĘï êĉéđßČĚĂĒïÙìĊđøĊ÷ (paronychia) êĉéđßČĚĂđøĉö (herpetic whitlow) ĀøČĂđÖĉéÖćøĂĆÖđÿï (irritant 

eczema) ĀćÖéĎéđðŨîøą÷ąđüúćîćîĂćÝđÖĉéÙüćöñĉéðÖêĉ×ĂÜîĉĚüìĊęéĎé đßŠî  digital hyperextension deformity ĀøČĂ 

callous formation (õćóìĊę 6) 
3. đÿĊę÷ÜêŠĂÖćøĕéšøĆïÿćøóĉþ  
4. ëĎÖéčüŠć ïŠî ìĞćēìþ đóČęĂîúšĂ ĕöŠöĊÙüćöÿč×ĒúąöĊñúêŠĂÙüćööĆęîĔÝĔîêîđĂÜ (self-esteem) 

 

 
õćóìĊę 5 ÖćøÿïôŦîìĊęñĉéðÖêĉ ìĆĚÜôŦîĒìšĒúąôŦîîĚĞćîö 

: https://www.worldpediatricdental.com/thumb-sucking-pacifier-use/ 
 https://maplebrookdental.ca/thumb-sucking-side-effects-and/ 
 

   
õćóìĊę 6 îĉĚüöČĂĒúąđúĘï êĉéđßČĚĂĒïÙìĊđøĊ÷ (paronychia) êĉéđßČĚĂđøĉö (herpetic whitlow) ĀøČĂđÖĉéÖćøĂĆÖđÿï (irritant eczema) 

: https://www.aboutkidshealth.ca/article?contentid=767&language=english 
 http://blythedahl.blogspot.com/2014/02/the-end-of-thumb-sucking.html 
 https://dermnetnz.org/topics/irritant-contact-dermatitis 

 
ÖćøßŠü÷đĀúČĂ  
1. ĔîđéĘÖìĊęĂć÷čîšĂ÷ÖüŠć 4 ðŘ ĕöŠÝĞćđðŨîêšĂÜøĆÖþćĀćÖĕöŠöĊñúÖøąìïĔîéšćîêŠćÜė đéĘÖÝąÿćöćøëÙüïÙčöêîđĂÜĔĀšéĊ×ċĚî

ĒìîÖćøéĎéîĉĚüĕéš ÿćöćøëđúĉÖéĎéîĉĚüĕéšđĂÜ ēé÷ĒîąîĞćĔĀšĕöŠéčüŠćĀøČĂĔĀšÙüćöÿîĔÝ×èąđéĘÖéĎéîĉĚü đïĊę÷ÜđïîĔĀšđéĘÖìĞćÖĉÝÖøøöĂČęî
ēé÷ĕöŠêšĂÜóĎéëċÜÖćøéĎéîĉĚü  

2. ĔîđéĘÖìĊęĂć÷čöćÖÖüŠć 4 ðŘ ÙüøĕéšøĆïÖćøøĆÖþćđóČęĂðŜĂÜÖĆîĕöŠĔĀšđÖĉéñúÖøąìïêŠćÜė êćööć 
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ÖćøøĆÖþć  
1. ÿøšćÜĒøÜÝĎÜĔÝĔĀšđéĘÖøŠüööČĂĒúąĂ÷ćÖÝąĀć÷  

2. ĔĀšïĆîìċÖÖćøéĎéîĉĚüđóČęĂêĉéêćöĂćÖćøĒúąÙüćöÖšćüĀîšć ĕöŠéčüŠćĀøČĂúÜēìþĀćÖđĀĘîđéĘÖéĎéîĉĚü  
3. ĔĀšÙĞćßöĀøČĂøćÜüĆú đßŠî ÿąÿöĒêšöĕéšÿĉìíĉĝóĉđýþ ĀćÖđéĘÖó÷ć÷ćöúéĀøČĂđúĊę÷ÜÖćøéĎéîĉĚü đðŨîêšî 

4. ðøĆïđðúĊę÷îÿĉęÜìĊęđÖĊę÷ü×šĂÜ đßŠî ÖĉÝüĆêøÖćøîĂî đúĉÖĔßš×ĂÜìĊęđéĘÖêĉé×èąéĎéîĉĚü đßŠî êčŢÖêć ñšćĀŠö đðŨîêšî 

5. ÿĞćĀøĆïđéĘÖìĊęĂ÷ćÖđúĉÖ ĒêŠöĆÖßĂïđĂćîĉĚüđ×šćðćÖēé÷ĕöŠĕéšêĆĚÜĔÝ ĂćÝĔßšñšćóĆîĀøČĂÿüöëčÜöČĂĔîßŠüÜđüúćîĂî 
đóČęĂđðŨîÖćøđêČĂîêîđĂÜ àċęÜüĉíĊéĆÜÖúŠćüĕöŠĔßŠÖćøúÜēìþ ÿŠüîĔĀâŠĔßšĔîđéĘÖēêĒúąđéĘÖÝąêšĂÜøŠüööČĂÝċÜÝąĕéšñú (õćóìĊę 7) 

6. üĉíĊđðúĊę÷îĕðìĞćóùêĉÖøøöĂČęî đßŠî ĀćÖÙĉéëċÜÖćøéĎéîĉĚü ĔĀšïĊïúĎÖïĂú öĆÖĔßšĔîđéĘÖēêìĊęøŠüööČĂ đðŨîêšî 

7. ĔĀšÖćøøĆÖþć ÖćøêĉéđßČĚĂìĊęîĉĚü ĀćÖöĊÙüćöñĉéðÖêĉìĊęßŠĂÜðćÖĀøČĂôŦî ÙüøÿŠÜðøċÖþćìĆîêĒóì÷Ť 
 

   

õćóìĊę 7 üĉíĊßŠü÷ĔĀšđéĘÖđúĉÖđĂćîĉĚüđ×šćðćÖēé÷ĕöŠĕéšêĆĚÜĔÝ 

: https://www.healthyhappythriftyfamily.com/stop-thumb-sucking-habit/ 
  https://www.pinterest.com/lo558654/frozen-in-milan/ 
  https://www.amazon.in/Stop-Thumb-Sucking-Thumbusters-Green/dp/B0016ZZ20Q 

 
×šĂñĉéóúćéìĊęÙüøøąüĆÜ 
1. Ùüćöđ×šćĔÝüŠć ĂćÖćøÝąĀć÷ĕðđĂÜđöČęĂēê×ċĚî ēé÷ĕöŠßŠü÷ĒÖšĕ× ĂćÝđÖĉéñúÖøąìïĔîõć÷ĀúĆÜ  
2. ÙüøêøąĀîĆÖüŠć ÖćøéĎéîĉĚüđðŨîðŦâĀćđöČęĂìĞćĔĀšđÖĉéñúÖøąìïêŠĂÿč×õćóÖć÷ ðäĉÿĆöóĆîíŤìćÜÿĆÜÙöĒúąÙüćööĆęîĔÝ

ĔîêîđĂÜ (self-esteem) ĕöŠüŠćđéĘÖÝąĂć÷čđìŠćĔéÖĘêćö 

3. ÖćøúÜēìþøčîĒøÜ đßŠî êĊöČĂ ĀøČĂìć×ĂÜ×öė đßŠî ïĂøąđóĘé ēé÷đéĘÖĕöŠĕéšøŠüööČĂĂćÝìĞćĔĀšđéĘÖđÙøĊ÷é ÖĆÜüúöćÖ×ċĚî 
ĒúąđÖĉéóùêĉÖøøöêŠĂêšćî đðŨîêšî 

4. ñĎšðÖÙøĂÜÙüøöĊÙüćöđĀĘîêøÜÖĆîĒúąóĎéÙč÷ĔĀšÖĞćúĆÜĔÝđéĘÖĔîÖćøßŠü÷ðøĆïĒÖšĕ×óùêĉÖøøö 
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*  

ÖćøéĎĒúđéĘÖìĊęëĎÖìćøčèÖøøö ÿĞćĀøĆïïčÙúćÖøĀšĂÜÞčÖđÞĉî  
Management of child abuse in emergency setting 

     ðøćèĊ đöČĂÜîšĂ÷* 
 

ÖćøìćøčèÖøøöđéĘÖ (child abuse) êćöÙĞćÝĞćÖĆéÙüćö×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ Āöć÷ëċÜ ÖćøÖøąìĞćēé÷öĉßĂïêŠĂđéĘÖ 

ĔîìčÖøĎðĒïï ìĆĚÜìćÜøŠćÜÖć÷ ìćÜÝĉêĔÝ ìćÜđóý ÖćøðúŠĂ÷ðúąúąđú÷đéĘÖ ĀøČĂÖćøĀćðøąē÷ßîŤÝćÖđéĘÖ ÝîìĞćĔĀšđðŨîĂĆîêøć÷
ĀøČĂöĊēĂÖćÿđðŨîĂĆîêøć÷êŠĂÿč×õćó ßĊüĉê óĆçîćÖćø ĀøČĂýĆÖéĉĝýøĊ×ĂÜđéĘÖ ēé÷ìĊęÖćøÖøąìĞćîĆĚîĂćÝđÖĉé×ċĚîĔîïøĉïììĊęñĎšÖøąìĞć
Ă÷ĎŠĔîåćîą×ĂÜñĎšđúĊĚ÷ÜéĎđéĘÖ đðŨîñĎšìĊęđéĘÖĕüšüćÜĔÝĀøČĂđðŨîñĎšöĊĂĞćîćÝđĀîČĂđéĘÖ1  

Ĕîðøąđìýĕì÷ ĂšćÜĂĉÜêćöóøąøćßïĆââĆêĉÙčšöÙøĂÜđéĘÖ ó.ý. 2546 öćêøć 4 ĕéšÖĞćĀîéÙĞćÝĞćÖĆéÙüćö×ĂÜÖćøìćøčèÖøøö
üŠćĀöć÷ëċÜ ÖćøÖøąìĞćĀøČĂúąđüšîÖćøÖøąìĞćéšü÷ðøąÖćøĔéė ÝîđðŨîđĀêčĔĀšđéĘÖđÿČęĂöđÿĊ÷đÿøĊõćóĀøČĂđÖĉéĂĆîêøć÷ĒÖŠøŠćÜÖć÷
ĀøČĂÝĉêĔÝ ÖćøÖøąìĞćñĉéìćÜđóýêŠĂđéĘÖ ÖćøĔßšđéĘÖĔĀšÖøąìĞćĀøČĂðøąóùêĉĔîúĆÖþèąìĊęîŠćÝąđðŨîĂĆîêøć÷ĒÖŠøŠćÜÖć÷ĀøČĂÝĉêĔÝ
ĀøČĂ×ĆéêŠĂÖãĀöć÷ĀøČĂýĊúíøøöĂĆîéĊìĆĚÜîĊĚĕöŠüŠćđéĘÖÝą÷ĉî÷ĂöĀøČĂĕöŠÖĘêćö1 
 

ðøąđõì×ĂÜÖćøìćøčèÖøøöđéĘÖ 
ĂšćÜĂĉÜêćöĒîüìćÜðäĉïĆêĉđóČęĂßŠü÷đĀúČĂñĎšìĊęëĎÖÖøąìĞćéšü÷ÙüćöøčîĒøÜ ÿĞćîĆÖóĆçîćøąïïïøĉÖćøÿč×õćó ó.ý. 2552 

ĒïŠÜÖćøìćøčèÖøøöđéĘÖĕéšđðŨî 5 ðøąđõì (êćøćÜìĊę 1)1,2 

 

êćøćÜìĊę 1 ÙĞćÝĞćÖĆéÙüćö×ĂÜÖćøìćøčèÖøøöđéĘÖĒêŠúąðøąđõì 

ðøąđõì ÙĞćÝĞćÖĆéÙüćö 
ÖćøìćøčèÖøøö 

ìćÜøŠćÜÖć÷ 

(physical abuse) 

ÖćøĔßšÖĞćúĆÜĒúą/ ĀøČĂĂčðÖøèŤĔéė đðŨîĂćüčíìĞćøšć÷øŠćÜÖć÷đÖĉîÖüŠćđĀêč öĊñúìĞćĔĀšøŠćÜÖć÷ĕéšøĆï
ïćéđÝĘï óĉÖćøĀøČĂđÿĊ÷ßĊüĉê 

ÖćøìćøčèÖøøö 

ìćÜđóý  

(sexual abuse) 

ÖćøĔĀšđéĘÖøŠüöÖĉÝÖøøöìćÜđóýđóČęĂÿîĂÜÙüćöêšĂÜÖćø×ĂÜñĎšÖøąìĞćēé÷ìĊęđéĘÖĕöŠđ×šćĔÝ  ĕöŠÿćöćøë
ĔĀšÙüćö÷ĉî÷Ăö ĀøČĂ÷ĆÜĕöŠöĊüčçĉõćüąđóĊ÷ÜóĂìĊęÝąĔĀšÙüćö÷ĉî÷Ăö ÖćøÖøąìĞćìĊęöĊñúìĞćĔĀšñĎšëĎÖÖøąìĞć
ĕéšøĆïÙüćöđÿĊ÷Āć÷ đÖĊę÷ü×šĂÜÖĆïđøČęĂÜđóý ĕéšĒÖŠ ÖćøëĎÖ×Šö×ČîÖøąìĞćßĞćđøćĒúąĂîćÝćø đðŨîêšî  

ÖćøìćøčèÖøøö 

ìćÜÝĉêĔÝ
(emotional abuse) 

ÖćøÖøąìĞćĔéė ìĊęöĊñúĔĀšñĎšëĎÖÖøąìĞćĕéšøĆïÙüćöÖøąìïÖøąđìČĂîéšćîÝĉêĔÝĀøČĂđÿĊ÷ÿĉìíĉđÿøĊõćó
ÝîìĞćĔĀšđÖĉéĀøČĂöĊēĂÖćÿđÖĉéñúđÿĊ÷êŠĂóĆçîćÖćøìćÜĂćøöèŤĀøČĂĂĆîêøć÷êŠĂÝĉêĔÝ×ĂÜđéĘÖ đßŠî ÖćøéčéŠć 
đĀ÷Ċ÷éĀ÷ćö ĕöŠ÷ĂöøĆïđéĘÖ ĕöŠêĂïÿîĂÜÙüćöêšĂÜÖćøìćÜÝĉêĔÝ×ĂÜđéĘÖ ×Šö×ĎŠĔĀšđéĘÖĀüćéÖúĆüĀøČĂéšĂ÷ÙŠć 
đðŨîêšî 

ÖćøðúŠĂ÷ðúąúąđú÷
ìĂéìĉĚÜđéĘÖ 

(neglect) 

ÖćøúąđüšîĂ÷ŠćÜêŠĂđîČęĂÜĔîÖćøêĂïÿîĂÜêŠĂÙüćöêšĂÜÖćøóČĚîåćîìćÜøŠćÜÖć÷ đßŠî ĂćĀćø ìĊęĂ÷ĎŠĂćýĆ÷ 
đÙøČęĂÜîčŠÜĀŠö ÷ćøĆÖþćēøÙ ÿč×õćó ÖćøýċÖþć ĀøČĂÖćøĕöŠéĎĒúđĂćĔÝĔÿŠéšćîĂćøöèŤÝĉêĔÝĒúąóĆçîćÖćø
éšćîêŠćÜė ×ĂÜđéĘÖ đðŨîêšî ÝîìĞćĔĀšđÖĉéĀøČĂöĊēĂÖćÿđÖĉéĂĆîêøć÷êŠĂøŠćÜÖć÷ ÝĉêĔÝĀøČĂóĆçîćÖćø×ĂÜđéĘÖ 

ÖćøúŠĂúüÜ ïĆÜÙĆï
ĀøČĂĒÿüÜĀć
ñúðøąē÷ßîŤÝćÖđéĘÖ  
(exploitation) 

 

ÖćøĔßšđéĘÖĔîÖĉÝÖøøöàċęÜÿîĂÜðøąē÷ßîŤĒÖŠñĎšĂČęî ĕéšĒÖŠ ðøąē÷ßîŤéšćîÖćøđÜĉî éšćîđóý éšćîĂĞćîćÝ
ìćÜÖćøđöČĂÜ đðŨîêšî ēé÷đðŨîÖĉÝÖøøöàċęÜïĆęîìĂîÙüćöđðŨîĂ÷ĎŠìĊęéĊìćÜøŠćÜÖć÷ĒúąÝĉêĔÝ×ĂÜđéĘÖ
ĒúąĂćÝøšć÷ĒøÜëċÜ×ĆĚîÙčÖÙćöêŠĂÙüćöĂ÷ĎŠøĂé×ĂÜđéĘÖéšü÷ đßŠî ÖćøÙšćöîčþ÷Ť ÖćøĔßšĒøÜÜćîđéĘÖ 
ÖćøÙšćðøąđüèĊ ÖćøñúĉêÿČęĂúćöÖìĊęđÖĊę÷üÖĆïđéĘÖ ÖćøïĆÜÙĆïĔĀšđéĘÖĒêŠÜÜćî ÖćøïĆÜÙĆïĔßšđéĘÖđðŨîÖĂÜÖĞćúĆÜÿĎšøï 
ÖćøóøćÖñĎšđ÷ćüŤ đðŨîêšî 
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ÿëĉêĉ×ĂÜìćøčèÖøøöđéĘÖ 

ñúÖćøýċÖþćÙüćößčÖ×ĂÜÖćøìćøčèÖøøöđéĘÖ×ĂÜĒêŠúąðøąđìýöĊÙüćöĒêÖêŠćÜÖĆî đßŠî ÖćøýċÖþćĔîðøąđìý
đîđíĂøŤĒúîéŤ ĂĉêćúĊ ÿĀøćßĂćèćÝĆÖøĂĆÜÖùþ ÿđðî ĒúąÿĀøĆåĂđöøĉÖć óïøšĂ÷úą 0.2, 2, 4-6.4, 0.07 Ēúą 10 êćöúĞćéĆï3-6 

ēé÷ÿŠüîĔĀâŠÝąóïÖćøìćøčèÖøøöìćÜÖć÷öćÖìĊęÿčéĒúąöĆÖđÖĉéĔîđéĘÖìĊęĂć÷čîšĂ÷ÖüŠć 5 ðŘ 
ÝćÖÿëĉêĉ×ĂÜðøąđìýÿĀøĆåĂđöøĉÖć óïüŠć ðŘó.ý. 2547 öĊđéĘÖđÿĊ÷ßĊüĉê 2.03 ÙîêŠĂ 100,000 ðøąßćÖøđéĘÖ 

àċęÜøšĂ÷úą 81 đðŨîđéĘÖĂć÷čîšĂ÷ÖüŠć 4 ðŘ ēé÷đÿĊ÷ßĊüĉêÝćÖÖćøìćøčèÖøøöìćÜÖć÷ øšĂ÷úą 28.3 ÝćÖÖćøúąđú÷ìĂéìĉĚÜ
øšĂ÷úą 35.5 ĒúąÝćÖÖćøìćøčèÖøøöüĉíĊêŠćÜė øšĂ÷úą 30.23 ÖćøýċÖþć÷šĂîĀúĆÜøąĀüŠćÜðŘó.ý. 2551-2553 óïđéĘÖëĎÖìćøčèÖøøö
ìćÜÖć÷ 16,897 øć÷ ēé÷óïÖćøïćéđÝĘïêŠĂÖąēĀúÖýĊøþąöćÖìĊęÿčé ñĎšÖøąìĞćÿŠüîĔĀâŠđðŨîóŠĂđúĊĚ÷Ü øšĂ÷úą 28.5 đðŨîĒöŠđúĊĚ÷Ü 
øšĂ÷úą 16.7 ĒúąĕöŠÿćöćøëøąïčêĆüïčÙÙúĕéš øšĂ÷úą 14.4 ÖćøýċÖþćĔîðøąđìýÿđðîøąĀüŠćÜ ðŘó.ý. 2551-2560 óïÖćøìćøčèÖøøö
ìćÜÖć÷öćÖìĊęÿčéđßŠîÖĆî4 

ñúÿĞćøüÝÿëćîÖćøèŤđéĘÖĒúąÿêøĊĔîðøąđìýĕì÷×ĂÜÿĞćîĆÖÜćîÿëĉêĉĒĀŠÜßćêĉĔîßŠüÜðŘ ó.ý. 2558-25595 óïüŠć 
øšĂ÷úą 4.2 ×ĂÜđéĘÖĂć÷čøąĀüŠćÜ 1-14 ðŘ đÙ÷ëĎÖúÜēìþìćÜøŠćÜÖć÷Ă÷ŠćÜøčîĒøÜöćÖìĊęïšćîĔîßŠüÜ 1 đéČĂîÖŠĂîÖćøÿĞćøüÝ  

ĔîðŘó.ý. 2560 öĊÖćøøüïøüö×šĂöĎúÝćÖēøÜó÷ćïćúĔîðøąđìýĕì÷ÝĞćîüî 662 ĒĀŠÜ óïđéĘÖ 9,000 Ùî êšĂÜđ×šćøĆï
ÖćøøĆÖþćĔîēøÜó÷ćïćúđîČęĂÜÝćÖëĎÖìĞćøšć÷øŠćÜÖć÷ĒúąëĎÖúŠüÜúąđöĉéìćÜđóý č  

×šĂöĎúÝćÖöĎúîĉíĉýčõîĉöĉêĒĀŠÜðøąđìýĕì÷ àċęÜøć÷ÜćîĔîó.ý. 2563 óïüŠć đéĘÖĕì÷óïÙüćöøčîĒøÜìčÖøĎðĒïï 

ēé÷óïÙüćöøčîĒøÜìćÜĂćøöèŤĒúąøŠćÜÖć÷öćÖìĊęÿčé ÝćÖÿëĉêĉĔîđéĘÖĕì÷Ăć÷č 1-14 ðŘ óïüŠć øšĂ÷úą 62 đÙ÷ðøąÿïÙüćöÖšćüøšćü
ìćÜĂćøöèŤ øšĂ÷úą 56 đÙ÷ëĎÖìĞćēìþéšü÷ÖćøìĞćøšć÷øŠćÜÖć÷ øšĂ÷úą 4 đÙ÷ëĎÖÙøĂïÙøĆüìĞćēìþéšü÷üĉíĊìĊęøšć÷ĒøÜĒúąóïüŠć
ßŠüÜĂć÷č 3-4 ðŘ đéĘÖëĎÖìĞćēìþéšü÷üĉíĊìĊęøčîĒøÜöćÖìĊęÿčé đßŠî ÖćøêĊÖšî êĊéšü÷öČĂ êĊöČĂĀøČĂĒ×î×ć ÝĆïđéĘÖđ×÷ŠćĀøČĂÖćøĔßš
ÿĉęÜ×ĂÜêĊđéĘÖ ĒúąÖćøêïýĊøþą êïðŜĂÜĀĎ ĀøČĂêïĀîšćđéĘÖ ÖøąĀîęĞćêĊđéĘÖĂ÷ŠćÜøčîĒøÜ đðŨîêšî6 

ĔîÖćøýċÖþćđéĘÖìĊęëĎÖìćøčèÖøøöĒúąöĊÖćøïćéđÝĘï×ĂÜýĊøþą (Abusive Head Trauma; AHT) óïüŠćïčÙúćÖø
ìĊęđÖĊę÷ü×šĂÜ ĕöŠĕéšêøąĀîĆÖëċÜđøČęĂÜđéĘÖëĎÖìćøčèÖøøöĔîßŠüÜĒøÖëċÜøšĂ÷úą 31.2 đéĘÖÖúčŠöîĊĚóïÖćøëĎÖìćøčèÖøøöàĚĞć øšĂ÷úą 27.8 
ĒúąóïüŠćđéĘÖìĊęĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷öĊõćüąĒìøÖàšĂîëċÜøšĂ÷úą 40.77 ÖćøýċÖþć×ĂÜ Andronicus M, et al.8 óïüŠć ĂĆêøćêć÷
ĔîĒñúĕĀöšÝćÖÖćøëĎÖìćøčèÖøøö ÿĎÜëċÜøšĂ÷úą 5.6-9.6 Ĕî×èąìĊęĒñúĕĀöšÝćÖĂčïĆêĉđĀêčöĊĂĆêøćêć÷đóĊ÷Ü øšĂ÷úą 2.6-6 

ÝćÖåćî×šĂöĎú×ĂÜ National Child Abuse and Neglect Data System ĔîĂđöøĉÖć ðŘó.ý. 25589 óïüŠć 1 Ĕî 3 ×ĂÜđéĘÖ
Ăć÷čîšĂ÷ÖüŠć 10 ðŘìĊęđÿĊ÷ßĊüĉêÝćÖÖćøëĎÖìćøčèÖøøöđÙ÷öćêøüÝÖĆïĒóì÷ŤĔîßŠüÜ 1 ðŘ ÖŠĂîđÿĊ÷ßĊüĉê ĒúąđÖČĂïøšĂ÷úą 20 

đÙ÷öćóïĒóì÷Ťéšü÷đøČęĂÜĂČęîė ìĊęĕöŠĔßŠÖćøøĆïüĆÙàĊîĔîßŠüÜ 1 đéČĂîÖŠĂîđÿĊ÷ßĊüĉê  
ÖćøýċÖþć×ĂÜ Ravichandiran N, et al.10 óïüŠć øšĂ÷úą 20 ×ĂÜñĎšðśü÷đéĘÖìĊęÖøąéĎÖĀĆÖÝćÖÖćøëĎÖìćøčèÖøøö 

öĊĒóì÷ŤìĊęðøąđöĉîĒúšüĕöŠĕéšêøąĀîĆÖëċÜðøąđéĘîîĊĚ ĒúąøšĂ÷úą 17 ×ĂÜøć÷ìĊęĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷öĊÖćøïćéđÝĘïàĚĞćė   
 
ñúÖøąìïìĊęđÖĉéÝćÖÖćøëĎÖìćøčèÖøøö 

ÖćøëĎÖìćøčèÖøøöÖŠĂĔĀšđÖĉéñúÖøąìïéšćîúïêŠĂđéĘÖìĆĚÜìćÜøŠćÜÖć÷ĒúąÝĉêĔÝ ēé÷ĂćÝđðŨîĕéšìĆĚÜÖćøïćéđÝĘï
×ĂÜĂüĆ÷üąêŠćÜė ÖćøïćéđÝĘï×ĂÜĂüĆ÷üąđóý ÖćøêĉéđßČĚĂ ĕðÝîëċÜÖćøïćéđÝĘïìĊęøčîĒøÜëċÜ×ĆĚîóĉÖćøĀøČĂđÿĊ÷ßĊüĉê îĂÖÝćÖîĊĚ
ĂćÝöĊñúêŠĂÖćøđÝøĉâđêĉïēêĒúąóĆçîćÖćø ÿŠüîñúÖøąìïéšćîÝĉêĔÝöĊêĆĚÜĒêŠðäĉÖĉøĉ÷ćĀüćéÖúĆü üĉêÖÖĆÜüú àċöđýøšć ×ćéÙüćö
õćÙõĎöĉĔÝĔîêĆüđĂÜ öĊÙüćöÙĉéìĞćøšć÷êĆüđĂÜ ÛŠćêĆüêć÷ öĊðŦâĀćĔîÖćøóĆçîćïčÙúĉÖõćó öĊÙüćöïÖóøŠĂÜĔîÖćøÙčöĂćøöèŤ 
ĂćÝöĊÖćøêĉéÿćøđÿóêĉé đĀúšć ïčĀøĊę ĀøČĂöĊóùêĉÖøøöđÿĊę÷ÜìĆĚÜìćÜÖć÷ĒúąìćÜđóý ĂćÝöĊÙüćöÖšćüøšćüĒúąóĆçîćđðŨîñĎšÖøąìĞć
ìćøčèÖøøöñĎšĂČęîĔîĂîćÙê  
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đóČęĂðŜĂÜÖĆîñúÖøąìïéšćîúïìĊęÝąđÖĉéÖĆïđéĘÖìĊęëĎÖìćøčèÖøøö ïčÙúćÖøìćÜÖćøĒóì÷ŤìĊęĀšĂÜÞčÖđÞĉîĀøČĂĀšĂÜêøüÝìĆęüĕð
ÝċÜÙüøöĊìĆÖþąĔîÖćøðøąđöĉî üĉîĉÝÞĆ÷ÖćøëĎÖìćøčèÖøøöĕéšēé÷đøĘü đóČęĂĔĀšÖćøßŠü÷đĀúČĂđéĘÖĂ÷ŠćÜđĀöćąÿö ĔîïìîĊĚÝąĕöŠđîšî
đøČęĂÜÖćøøĆÖþćó÷ćïćúìćÜÖćøĒóì÷Ť ĒêŠÝąđîšîđøČęĂÜÙüćöêøąĀîĆÖøĎšêŠĂÖćøìćøčèÖøøöđéĘÖ ēé÷öĊ×ĆĚîêĂîÖćøðøąđöĉîÖŠĂîÿŠÜ
đ×šćøĆÖþćêĆüĔîĀĂñĎšðśü÷ĒúąÖŠĂîÿŠÜêŠĂĀîŠü÷ÜćîÙčšöÙøĂÜđéĘÖ éĆÜîĊĚ 
 

×ĆĚîêĂîÖćøðäĉïĆêĉÜćîĔîÖćøéĎĒúđéĘÖìĊęëĎÖìćøčèÖøøö1,2,4,11,12 

×ĆĚîêĂîìĊę 1 ÖćøÙšîĀćđéĘÖìĊęëĎÖìćøčèÖøøö ēé÷óĉÝćøèćÝćÖÿĆââćèĀøČĂĂćÖćøïŠÜßĊĚëċÜÖćøëĎÖìćøčèÖøøö 
1.1 ÿĆââćèïŠÜßĊĚÝćÖðøąüĆêĉ 

1.1.1 ñĎšđúĊĚ÷ÜéĎĔĀšðøąüĆêĉìĊęĕöŠêøÜÖĆîĀøČĂĕöŠÿĂéÙúšĂÜÖĆîĔîĒêŠúąÙøĆĚÜ 
1.1.2 ðøąüĆêĉÖćøïćéđÝĘïĕöŠÿĂéÙúšĂÜÖĆïñúÖćøêøüÝøŠćÜÖć÷ đßŠî êøüÝóïÖćøïćéđÝĘïìĊęøčîĒøÜÖüŠć

ĀøČĂĀúć÷ÝčéìĊęöćÖÖüŠćðøąüĆêĉìĊęĔĀš öĊÖćøó÷ć÷ćöÖúŠćüēìþüŠćïčÙÙúĂČęîđðŨîÿćđĀêčÖćøïćéđÝĘï ÖćøïćéđÝĘïìĊęĕöŠÿĂéÙúšĂÜÖĆï
øąéĆïóĆçîćÖćøđéĘÖ 

1.1.3 öĊÙüćöúŠćßšćĔîÖćøóćđéĘÖöćêøüÝøĆÖþćĂ÷ŠćÜßĆéđÝî 

1.1.4 öĊðøąüĆêĉìĊęßüîÿÜÿĆ÷ĂČęîė đßŠî ëĎÖóćöćêøüÝïŠĂ÷ė ēé÷ĂćÖćøìĊęöĆÖđÖĉéđÞóćąđüúćìĊęĂ÷ĎŠ
ÖĆïñĎšéĎĒúïćÜÙî ĂćÖćøöĆÖđÖĉéêŠĂđîČęĂÜēé÷ìĊęĂćÖćøđéĉöđóĉęÜÝąĀć÷ĕðĕöŠîćîÖúĆïöĊĂćÖćøĔĀöŠêŠĂđîČęĂÜìĆîìĊ  ĂćÖćøìĊęđÖĉé
öĆÖĕöŠÙŠĂ÷êĂïÿîĂÜêŠĂÖćøøĆÖþćĀøČĂ÷ćìĊęĔĀšđìŠćìĊęÙüøÝąđðŨîĀøČĂìĞćÖćøêøüÝĀćÿćđĀêčĒúšüĕöŠóïÙüćöñĉéðÖêĉìĊęÿćöćøë
Ăíĉïć÷ĂćÖćøìĊęđÖĉéĕéš 

1.2 ĂćÖćøïŠÜßĊĚüŠćđéĘÖĂćÝĕéšøĆïÖćøđúĊĚ÷ÜéĎìĊęĕöŠđĀöćąÿö 

1.2.1 ÿĆöóĆîíõćóøąĀüŠćÜđéĘÖÖĆïñĎšéĎĒúĕöŠéĊ đßŠî đéĘÖöĊúĆÖþèąĀüćéÖúĆüñĎšéĎĒú ñĎšéĎĒúöĊìŠćìĊ
×Šö×ĎŠđéĘÖ đðŨîêšî 

1.2.2 đéĘÖöĊúĆÖþèąĒ÷ÖêĆüĀøČĂđ×šćÖĆïÙîĕéšÜŠć÷đÖĉîðÖêĉ đéĘÖöĊÖćøđÝøĉâđêĉïēêĀøČĂÿč×ĂîćöĆ÷ĕöŠéĊ 
1.3 úĆÖþèąìĊęïŠÜßĊĚüŠćđéĘÖĂćÝëĎÖìćøčèÖøøöìćÜÖć÷ (physical abuse) 

1.3.1 øĂ÷ôÖßĚĞćĀøČĂĒñú ìĊęöĊÝĞćîüîöćÖĀøČĂöĊĀúć÷øą÷ą øĂ÷ßĚĞćìĊęđÖĉéĔîđéĘÖìĊę÷ĆÜĕöŠÿćöćøë
đÙúČęĂîĕĀüéšü÷êîđĂÜĕéš øĂ÷ßĚĞćìĊęöĊøĎðìøÜđÞóćą đßŠî øĂ÷öČĂ øĂ÷ĕöš øĂ÷ßĚĞćìĊęöĊøĎðøŠćÜđĀöČĂîÖĆîĒúą×îćéđìŠćė ÖĆî ĀøČĂøĂ÷ßĚĞć 
ìĊęðøćÖäĔîïøĉđüèìĊęĕöŠĔßŠÖøąéĎÖ (ĒÖšö úĞćêĆü êć ĀĎ ÿąēóÖ êšîĒ×î ĀúĆÜöČĂĒúąÖšî) đðŨîêšî  

1.3.2 ĒñúĕôĕĀöšÙüćöøšĂîúüÖĔîđéĘÖìĊę÷ĆÜĕöŠÿćöćøëđÙúČęĂîĕĀüéšü÷êĆüđĂÜ ĀøČĂđÖĉéĔîêĞćĒĀîŠÜ
ìĊęĕöŠîŠćÝąÿĆöñĆÿÿĉęÜ×ĂÜøšĂîė đßŠî Öšî úĞćêĆü êšîĒ×î ÿąēóÖ öĊĒñúìĊęöĊøĎðøŠćÜđÞóćą đßŠî øĂ÷ïčĀøĊęÝĊĚ øĂ÷đêćøĊé ĀøČĂúĆÖþèąĒñú
ìĊęđĀöČĂîđéĘÖēéîÝĆïÖéúÜĕðĔî×ĂÜøšĂî đßŠî ĒñúïøĉđüèÖšî ĂüĆ÷üąđóý Ēúą×ćëċÜđìšć ĒñúìĊęđĀöČĂîĔÿŠëčÜöČĂëčÜđìšćìĆĚÜÿĂÜ×šćÜ 
öĊ×Ăïđ×êßĆéđÝî đðŨîêšî 

1.3.3 ÖøąéĎÖĀĆÖìĊęđÖĉéÖĆïđéĘÖìćøÖìĊę÷ĆÜĕöŠđÙúČęĂîĕĀüéšü÷êĆüđĂÜĒúąĕöŠöĊēøÙðøąÝĞćêĆüìĊęìĞćĔĀš
ÖøąéĎÖđðøćąĒúąĀĆÖÜŠć÷ õćóëŠć÷ìćÜøĆÜÿĊóïøĂ÷ĀĆÖĀúć÷ė øą÷ąðąðîÖĆî ĀøČĂđéĘÖöĊÖøąéĎÖĀĆÖĔîïøĉđüèìĊęĕöŠÙüøđÖĉéÝćÖ
ĂčïĆêĉđĀêč đßŠî ÖøąéĎÖàĊęēÙøÜĀĆÖĔîđéĘÖìćøÖ đðŨîêšî 

1.3.4 ÖćøïćéđÝĘïêŠĂýĊøþą ÿöĂÜĒúąøąïïðøąÿćììĊęĕöŠóïðøąüĆêĉĂčïĆêĉđĀêčßĆéđÝî ēé÷đÞóćą
ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 3 ×üï ĀøČĂĔîøć÷ìĊęóïøŠüöÖĆïõćüąđúČĂéĂĂÖìĊęÝĂðøąÿćìêć  ÖøąéĎÖĀĆÖ ĀøČĂĔîøć÷ìĊęöĊđúČĂéĂĂÖ
Ĕêšđ÷ČęĂĀčšöÿöĂÜĀúć÷ė Ýčé 

1.3.5 êøüÝóïÖćøïćéđÝĘïĀúć÷øĎðĒïï Āúć÷øą÷ą öĊÖćøïćéđÝĘïĔîĀúć÷øąîćïĒúąïćéđÝĘï
ĔîêĞćĒĀîŠÜìĊęĕöŠðÖêĉ đßŠî ìĊęÙĂ ĂüĆ÷üąđóý êšîĒ×î đðŨîêšî 
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1.3.6 óïÖćøïćéđÝĘïìĊęđðŨîúĆÖþèąïŠÜßĊĚđÞóćą×ĂÜÖćøëĎÖìćøčèÖøøö đßŠî subdural hemorrhage, 

posterior rib fractures, spiral fractures, metaphyseal fractures, scapular or spinous process fractures, sternal 

fractures 

1.3.7 óïøŠĂÜøĂ÷üĆêëčó÷ćîìĊęđðŨîøĎðĒïïêšĂÜÿÜÿĆ÷ đßŠî øĂ÷ïčĀøĊęÝĊĚ øĂ÷òśćöČĂ øĂ÷đßČĂÖ 
ĀĆüđ×Ęö×Ćé đðŨîêšî 

1.4 úĆÖþèąïŠÜßĊĚüŠćđéĘÖĂćÝëĎÖìćøčèÖøøöìćÜđóý (sexual abuse) 
1.4.1 öĊøŠĂÜøĂ÷ÖćøïćéđÝĘïđÞĊ÷ïóúĆîïøĉđüèĂüĆ÷üąđóýĀøČĂìüćøĀîĆÖ đßŠî øĂ÷ßĚĞć ïüöĀøČĂ

øĂ÷ëúĂÖ đðŨîêšî 

1.4.2 öĊĂćÖćøđÖĊę÷üÖĆïĂüĆ÷üąđóýĀøČĂìüćøĀîĆÖàĚĞćė đßŠî đúČĂéĂĂÖìćÜßŠĂÜÙúĂé êÖ×ćü 
ðŦÿÿćüą×Ćé àċęÜĕöŠÿćöćøëĂíĉïć÷éšü÷ÿćđĀêčìćÜÖć÷Ĕéė ĕéš  

1.4.3 óïÿĉęÜĒðúÖðúĂöĔîßŠĂÜÙúĂéĀøČĂìüćøĀîĆÖ 

1.4.4 öĊøŠĂÜøĂ÷ēøÙĔîßŠĂÜðćÖĀøČĂïøĉđüèĂČęîė ìĊęïŠÜßĊĚëċÜÖćøêĉéđßČĚĂìćÜđóýÿĆöóĆîíŤ ĀøČĂ×šĂĂĆÖđÿï
ÝćÖđßČĚĂìĊęêĉéêŠĂìćÜđóýÿĆöóĆîíŤ đßŠî Gonorrheal septic arthritis đðŨîêšî 

1.4.5 ÖćøêĆĚÜÙøøõŤĔîđéĘÖĀøČĂüĆ÷øčŠî 

1.4.6 đéĘÖöĊóùêĉÖøøöĒÿéÜĂĂÖìćÜđóýìĊęđÖĉîüĆ÷ đßŠî ÖćøöĊìŠćìĊ÷Ćęü÷üîđóýêøÜ×šćö đðŨîêšî 

1.4.7 öĊĂćÖćøĀüćéÖúĆüĀøČĂóùêĉÖøøöìĊęđðúĊę÷îĒðúÜĕðēé÷ĕöŠöĊÿćđĀêčìĊęïŠÜßĊĚìćÜÖćøĒóì÷Ť 
1.5 úĆÖþèąïŠÜßĊĚüŠćđéĘÖĂćÝëĎÖìćøčèÖøøöĀøČĂëĎÖúŠüÜúąđöĉéìćÜĂćøöèŤĒúąÝĉêĔÝ (emotional abuse) 

1.5.1 ÿĆöóĆîíõćóøąĀüŠćÜđéĘÖĒúąñĎšéĎĒúĕöŠéĊ ñĎšéĎĒúđéĘÖöĊúĆÖþèąÖúŠćüēìþ êĞćĀîĉ đÖøĊĚ÷üÖøćé
ÖĆïđéĘÖ ĀøČĂĒÿéÜìŠćìĊĕöŠ÷ĂöøĆïđéĘÖ ĔßšÙüćöøčîĒøÜĔîÖćøìĞćøšć÷ÝĉêĔÝđéĘÖ ĕöŠÿîĔÝêĂïÿîĂÜìćÜĂćøöèŤêŠĂđéĘÖ  

1.5.2 ñĎšéĎĒúÙćéĀüĆÜêŠĂđéĘÖĂ÷ŠćÜĕöŠđĀöćąÿöÖĆïøąéĆïĂć÷čĀøČĂóĆçîćÖćø×ĂÜđéĘÖ  öĊúĆÖþèą
ÖćøđúĊĚ÷ÜéĎĀøČĂòřÖüĉîĆ÷đéĘÖéšü÷ÖćøïĆÜÙĆï×ĎŠđ×Ęâ  

1.5.3 ĔßšđéĘÖđðŨîêĆüêŠĂøĂÜĀøČĂđðŨîêĆüÖúćÜĔîÖćøÝĆéÖćøðŦâĀćøąĀüŠćÜñĎšĔĀâŠ 
1.5.4 úąđú÷ÖćøđúĊĚ÷ÜéĎđéĘÖêćööćêøåćî ìĞćĔĀšđéĘÖ×ćéÖćøóĆçîćìćÜÿĆÜÙö đßŠî ĕöŠĔĀšđéĘÖ

đøĊ÷îĀîĆÜÿČĂ ĔßšđéĘÖìĞćÜćîìĊęñĉéÖãĀöć÷ ĕöŠĔĀšđéĘÖøŠüöÖĉÝÖøøöêćöüĆ÷ đðŨîêšî 

1.6 úĆÖþèąïŠÜßĊĚüŠćđéĘÖĂćÝëĎÖúąđú÷ìĂéìĉĚÜ (neglect) ĀøČĂĀćðøąē÷ßîŤÝćÖđéĘÖ (exploitation) 
1.6.1 ĕöŠéĎĒúĔĀšđéĘÖĕéšøĆïÿĉęÜÝĞćđðŨîêćöÙüćöêšĂÜÖćøóČĚîåćî×ĂÜßĊüĉê ĕéšĒÖŠ ĂćĀćø ìĊęĂ÷ĎŠĂćýĆ÷ 

đÙøČęĂÜîčŠÜĀŠö Ēúą÷ćøĆÖþćēøÙ 

1.6.2 đéĘÖ×ćéÿćøĂćĀćø ĕöŠĕéšøĆïüĆÙàĊîêćöÖĞćĀîé ĀøČĂĕöŠóćđéĘÖöćóïĒóì÷ŤêćöîĆéĀøČĂ
öĊēøÙìĊęđÖĊę÷üÖĆïÿč×ĂîćöĆ÷ĕöŠéĊàĚĞćė đßŠî öĊĀĉéĀøČĂđĀć đðŨîêšî 

1.6.3 đéĘÖ×ćéđøĊ÷îïŠĂ÷ė ēé÷ĕöŠöĊđĀêčñúĂĆîÿöÙüø öĊÖćøúŠĂúüÜ ïĆÜÙĆïĀøČĂĒÿüÜĀćñúðøąē÷ßîŤ
ÝćÖđéĘÖ đßŠî îĞćđéĘÖĕðĔßšĒøÜÜćî îĞćĕð×Ăìćî ÙšćðøąđüèĊ đðŨîêšî 

1.6.4 đéĘÖìĊęëĎÖðúŠĂ÷ĔĀšĂ÷ĎŠĔîÿĉęÜĒüéúšĂöìĊęĕöŠðúĂéõĆ÷êćöúĞćóĆÜ ĀøČĂđéĘÖìĊęöĊðøąüĆêĉÖćøđÖĉé
ĂčïĆêĉđĀêčïŠĂ÷ė  
 

×ĆĚîêĂîìĊę 2 ÖćøàĆÖðøąüĆêĉÝćÖđéĘÖĒúąñĎšéĎĒú 
2.1 ĔîÖøèĊìĊęđéĘÖÿćöćøëĒ÷ÖÝćÖñĎšðÖÙøĂÜĕéš ÙüøĒ÷ÖàĆÖðøąüĆêĉđéĘÖĒúąñĎšéĎĒúÙîúąÙøĆĚÜ 
2.2 ĀćÖđðŨîĕðĕéš ÙüøöĊÿëćîìĊęÿĆöõćþèŤđéĘÖĀøČĂñĎšðÖÙøĂÜìĊęöĊÙüćöđðŨîÿŠüîêĆü öĊïøø÷ćÖćýìĊęđðŨîöĉêøÖĆïđéĘÖ 
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2.3 ÖćøàĆÖðøąüĆêĉìĊęĀšĂÜÞčÖđÞĉîÙüøĔĀšÙøĂïÙúčöđÖĊę÷üÖĆïđĀêčÖćøèŤìĊęîŠćÿÜÿĆ÷üŠćđéĘÖÝąëĎÖìćøčèÖøøö 
ēé÷đîšîÿŠüîìĊęđÖĊę÷ü×šĂÜÖĆïÖćøêøüÝøŠćÜÖć÷ìĊęóï ÿŠüîøć÷úąđĂĊ÷éđßĉÜúċÖĂćÝĔĀšñĎšđßĊę÷üßćâđðŨîñĎšÿĆöõćþèŤĔîõć÷ĀúĆÜ 

2.4 đéĘÖìĊęöĊïćéĒñúÝćÖÖćøúüÖĕĀöš ÙüøàĆÖðøąüĆêĉúĆÖþèąđĀêčÖćøèŤ đßČĚĂđóúĉÜìĊęÖŠĂđĀêč Öćøøąđïĉé 

ÿëćîìĊęđÖĉéđĀêčđðŨîìĊęēúŠÜĀøČĂĀšĂÜðŗéìċï ÿëćîìĊęìĊęóïêĆüđéĘÖ ðøąđõìĒúąðøĉöćè×ĂÜ×ĂÜøšĂîìĊęÖŠĂđĀêč øą÷ąđüúćĔîÖćøÿĆöñĆÿ
×ĂÜøšĂî öĊđÿČĚĂñšćðÖÙúčö×èąđÖĉéđĀêčĀøČĂĕöŠ ×èąđÖĉéđĀêčÖćøèŤ đéĘÖĀöéÿêĉ öĊÖćøïćéđÝĘïĂČęîė ĀøČĂêÖÝćÖìĊęÿĎÜĀøČĂĕöŠ 
øüöëċÜ×ĆĚîêĂîÖćøßŠü÷đĀúČĂđéĘÖĀúĆÜđÖĉéđĀêč 

2.5 ÙüøàĆÖðøąüĆêĉÖćøđÝøĉâđêĉïēê óĆçîćÖćø×ĂÜđéĘÖ ðøąüĆêĉÖćøđÝĘïðśü÷ ÖćøđúĊĚ÷ÜéĎ ÿĆöóĆîíõćó
øąĀüŠćÜđéĘÖÖĆïñĎšéĎĒú ðøąüĆêĉïĆîìċÖìćÜÖćøĒóì÷Ť ìĊęđÖĊę÷üÖĆïÖćøöćêøüÝøĆÖþćàĚĞćė đøČęĂÜĂčïĆêĉđĀêč ÿõćóÙüćöđðŨîĂ÷ĎŠĔîÙøĂïÙøĆü 
ðŦâĀćìćÜđýøþåÖĉÝĒúąðŦâĀćìćÜÿĆÜÙö Ùüćö×ĆéĒ÷šÜĔîÙøĂïÙøĆü đóČęĂĀćðŦÝÝĆ÷đÿĊę÷ÜĒúąðøąđöĉîÙüćöðúĂéõĆ÷ĔîđéĘÖ  

2.6 óċÜøąúċÖüŠćñĎšìĊęóćđéĘÖöćêøüÝ ĂćÝĕöŠìøćïüŠćđéĘÖëĎÖìćøčèÖøøöĀøČĂìøćïĒêŠĕöŠĂ÷ćÖđðŗéđñ÷
ĀøČĂĂćÝđðŨîñĎšìćøčèÖøøöđéĘÖđĂÜ ÖćøàĆÖðøąüĆêĉÝċÜÙüøìĞćéšü÷ÙüćöøąöĆéøąüĆÜ ĕöŠÖúŠćüēìþĀøČĂêĊêøć ĕöŠÙüøĒÿéÜìŠćìĊÝĆïñĉé
ĀøČĂÖééĆîÝîñĎšéĎĒúđÖĉéÙüćöđÙøĊ÷é ÙüøðäĉïĆêĉéšü÷ÙüćöđÙćøó ĔĀšđÖĊ÷øêĉ ìĆĚÜîĊĚđóČęĂðŜĂÜÖĆîÙüćöĕöŠóĂĔÝĀøČĂÖćøĕöŠøŠüööČĂ
×ĂÜñĎšéĎĒú ÙüøĔĀšÖĞćúĆÜĔÝ öĂÜĀćÝčééĊĔîêĆüñĎšéĎĒúĒúąđÿøĉöóúĆÜĔĀšđ×ćöĊÿŠüîøŠüöĔîÖćøéĎĒúĒúąðÖðŜĂÜđéĘÖ óċÜêøąĀîĆÖüŠć
ñĎšéĎĒúïćÜøć÷ĂćÝëĎÖìćøčèÖøøöĒúąêÖĂ÷ĎŠĔîÿõćóđéĊ÷üÖĆïđéĘÖĒúąêšĂÜÖćøÙüćößŠü÷đĀúČĂ 

2.7 ÖćøÿĆöõćþèŤ ÙüøđøĉęöÝćÖÿøšćÜÿĆöóĆîíŤìĊęéĊøąĀüŠćÜÖĆî đóČęĂĔĀšđÖĉéÙüćöĕüšüćÜĔÝ Ăíĉïć÷×ĆĚîêĂî
ÖćøàĆÖðøąüĆêĉ øüöëċÜÖćøøĆÖþćÙüćöúĆï ĀøČĂðøąđéĘîìĊęÝĞćđðŨîêšĂÜĒÝšÜĔĀšñĎšìĊęđÖĊę÷ü×šĂÜìøćï ĂćÝđøĉęöÙč÷đøČęĂÜìĆęüĕðÖŠĂîđóČęĂĔĀš
øĎšÿċÖñŠĂîÙúć÷ ÙüøĔßšÙĞćëćöðúć÷đðŗéĒúąÙĞćóĎéÿîĆïÿîčîĔĀšđéĘÖĀøČĂñĎšéĎĒúđúŠćđøČęĂÜêŠĂĕðĒúąĔßšÙüøõćþćìĊęđĀöćąÿöÖĆïøąéĆï
óĆçîćÖćø×ĂÜđéĘÖ 

2.8 ĔĀšÙüćöÿîĔÝđøČęĂÜìĊęđéĘÖđúŠć øĆïôŦÜĂ÷ŠćÜêĆĚÜĔÝ êĂïÿîĂÜĔĀšđéĘÖøĆïøĎšüŠćđøćđßČęĂÿĉęÜìĊęđéĘÖđúŠć Ēúąđîšî÷ĚĞć
ĔĀšđéĘÖøĆïøĎšüŠćÿĉęÜìĊęđÖĉé×ċĚî ĕöŠĔßŠÙüćöñĉé×ĂÜđéĘÖ 

2.9 ĀćÖđéĘÖĕöŠóøšĂö ĕöŠÙüøïĊïïĆÜÙĆïĔĀšđéĘÖđúŠćđÖĊę÷üÖĆïÖćøëĎÖìćøčèÖøøö đóøćąĂćÝ÷ĉęÜìĞćĔĀšđéĘÖøĎšÿċÖ
ĕöŠðúĂéõĆ÷ öĊÙüćöđÿĊę÷ÜêŠĂÖćøëĎÖìćøčèÖøøöàĚĞćĒúąĂćÝìĞćĔĀšđÖĉéïćéĒñúìćÜĔÝĀćÖêšĂÜđúŠćàĚĞćė  

2.10 ÖćøÝéïĆîìċÖðøąüĆêĉ ÙüøïĆîìċÖĂ÷ŠćÜúąđĂĊ÷é ëĎÖêšĂÜĒúąßĆéđÝî đîČęĂÜÝćÖïĆîìċÖìćÜÖćøĒóì÷Ť
ÝąÿćöćøëĔßšđðŨîĀúĆÖåćîÿĞćÙĆâĔîÖøąïüîÖćø÷čêĉíøøöđóČęĂÙčšöÙøĂÜđéĘÖ øć÷úąđĂĊ÷éìĊęÙüøïĆîìċÖ öĊéĆÜîĊĚ 

2.10.1 ßČęĂ ÿÖčú üĆîđéČĂîðŘđÖĉé×ĂÜđéĘÖ đú×ðøąÝĞćêĆüđéĘÖ Āöć÷đú×ēøÜó÷ćïćú üĆîđüúćìĊęđéĘÖ
öćøĆïïøĉÖćø 

2.10.2 ðøąüĆêĉñĎšéĎĒúĀøČĂñĎšĔĀš×šĂöĎú ðøąÖĂïéšü÷ ßČęĂ ÿÖčú ÙüćöÿĆöóĆîíŤÖĆïđéĘÖ ĒúąđïĂøŤêĉéêŠĂ 

2.10.3 üĆîđüúćìĊęÿĆöõćþèŤĀøČĂĔĀš×šĂöĎú đîČĚĂĀćìĊęÿĆöõćþèŤ óùêĉÖøøöĒúąĂćøöèŤ×ĂÜñĎšĔĀš×šĂöĎú 
ðäĉÿĆöóĆîíŤøąĀüŠćÜđéĘÖĒúąñĎšđúĊĚ÷ÜéĎĔî×èąìĊęöćêøüÝ 

2.10.4 ïĆîìċÖ×šĂöĎúÿĞćÙĆâêćöÙĞćóĎé×ĂÜñĎšĔĀšðøąüĆêĉ 
2.10.5 üĆîđüúćìĊęúÜïĆîìċÖĀøČĂàĆÖðøąüĆêĉ ßČęĂ-ÿÖčúñĎšàĆÖðøąüĆêĉĀøČĂñĎšÝéïĆîìċÖ ñĎšìĊęđðŨîó÷ćî

ĔîÖćøÿĆöõćþèŤ (ßČęĂ-ÿÖčú êĞćĒĀîŠÜ ÙüćöÿĆöóĆîíŤÖĆïñĎšðśü÷ ñĎšĔĀšÿĆöõćþèŤĀøČĂñĎšÿĆöõćþèŤ) 
2.10.6 üĆîđüúć ÿëćîìĊęđÖĉéđĀêč ñĎšìĊęđĀĘîđĀêčÖćøèŤĀøČĂĂ÷ĎŠĔîđĀêčÖćøèŤ 
2.10.7 øć÷úąđĂĊ÷éÖćøïćéđÝĘï đßŠî úĆÖþèąÖćøïćéđÝĘï ÿĉęÜìĊęìĞćĔĀšđÖĉéÖćøïćéđÝĘï úĞćéĆï

đĀêčÖćøèŤ đðŨîêšî 

2.10.8 ÖćøêĂïÿîĂÜ×ĂÜđéĘÖĒúąñĎšðÖÙøĂÜĀúĆÜÝćÖđéĘÖĕéšøĆïïćéđÝĘï øą÷ąđüúćîĆïÝćÖđÖĉéđĀêč
ÝîëċÜßŠüÜìĊęóćđéĘÖöćóïĒóì÷Ť 
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2.10.9 øć÷úąđĂĊ÷éđÖĊę÷üÖĆïđĀêčìĊęìĞćĔĀšñĎšéĎĒúÿÜÿĆ÷đÖĊę÷üÖĆïÖćøìćøčèÖøøö ðäĉÖĉøĉ÷ć×ĂÜđéĘÖ
ĒúąÙüćöÿĆöóĆîíŤøąĀüŠćÜđéĘÖÖĆïñĎšêšĂÜÿÜÿĆ÷ 

 
×ĆĚîêĂîìĊę 3 ÖćøêøüÝøŠćÜÖć÷đéĘÖ1,12 

3.1 Ăíĉïć÷×ĆĚîêĂîÖćøêøüÝĔĀšđéĘÖđ×šćĔÝĕéšÜŠć÷ ĂćÝĔßšÿČęĂêŠćÜė ðøąÖĂïÖćøĂíĉïć÷ đóČęĂĔĀšđéĘÖ
úéÙüćöüĉêÖÖĆÜüú 

3.2 ó÷ć÷ćöêøüÝđéĘÖđóĊ÷ÜÙøĆĚÜđéĊ÷ü ēé÷đÞóćąÖćøêøüÝĂüĆ÷üąđóý ÙüøìĞćéšü÷ÙüćöøąöĆéøąüĆÜĒúąîčŠöîüú 
đóČęĂĀúĊÖđúĊę÷ÜÖćøìĞćĔĀšđéĘÖđÖĉéÙüćöÖúĆüĀøČĂïćéĒñúìćÜĔÝ øąĀüŠćÜêøüÝÙüøßüîđéĘÖóĎéÙč÷đóČęĂßŠü÷ĔĀšñŠĂîÙúć÷ ĒúąóĎéĔĀš
ÖĞćúĆÜĔÝđéĘÖ×èąêøüÝ ĔîÖćøêøüÝđéĘÖÙüøöĊñĎšĔĀâŠìĊęđéĘÖĕüšĔÝĂ÷ĎŠđðŨîđóČęĂî 

3.3 ÖćøêøüÝøŠćÜÖć÷đéĘÖĒúąÖćøđÖĘïĀúĆÖåćîìćÜîĉêĉđüß êšĂÜ×ĂÙüćö÷ĉî÷ĂöÝćÖđéĘÖĒúąñĎšðÖÙøĂÜ 
3.4 ÙüøêøüÝĂ÷ŠćÜÙøĂïÙúčöĔîìčÖøąïï óøšĂöìĆĚÜßĆęÜîĚĞćĀîĆÖ üĆéÿŠüîÿĎÜđóČęĂðøąđöĉîÖćøđÝøĉâđêĉïēê 

3.5 đîšîÖćøêøüÝĀćïćéĒñúĀøČĂøŠĂÜøĂ÷ôÖßĚĞćìĊęïŠÜßĊĚëċÜÖćøëĎÖìćøčèÖøøöĔîïøĉđüèêŠćÜė ×ĂÜøŠćÜÖć÷ 

3.6 øĂ÷ôÖßĚĞćÝĚĞćđúČĂéìĊęñĉüĀîĆÜ đÖĉéÝćÖÖćøÞĊÖ×ćé×ĂÜĀúĂéđúČĂéìĞćĔĀšđúČĂéĂĂÖÿĎŠßĆĚîĔêšñĉüĀîĆÜ öĊÖćøđðúĊę÷îÿĊ
êćöøą÷ąđüúć ĂćÝđøĉęöđÖĉéõć÷Ĕîøą÷ąđüúćđðŨîßĆęüēöÜĀøČĂüĆîĀúĆÜÖćøïćéđÝĘï ĀúĆÜÝćÖîĆĚîöĊÖćøđðúĊę÷îÿĊêćöÖćøĒêÖ
ĒúąÖćøëĎÖìĞćúć÷×ĂÜăĊēöēÖúïĉîõć÷Ĕîđüúć 1-3 ÿĆðéćĀŤ àċęÜÖćøđðúĊę÷îÿĊđøĘüĀøČĂßšćĔîĒêŠúąÙîĒêÖêŠćÜÖĆî ÝċÜĕöŠÙüøüĉîĉÝÞĆ÷
ÖćøëĎÖÖøąìĞćìćøčèēé÷ĔßšÖćøÙćéÖćøèŤøą÷ąđüúćêćöÿĊ×ĂÜøĂ÷ßĚĞćÝĚĞćđúČĂé  

3.7 ÖćøĒ÷ÖĒ÷ąøĂ÷ôÖßĚĞćÝćÖĂčïĆêĉđĀêčìĆęüĕðÖĆïÖćøëĎÖìćøčèÖøøö 

3.7.1 ÙüøĔßšøĎðìøÜöćðøąÖĂïÖćøóĉÝćøèćöćÖÖüŠćÖćøĔßšÿĊ×ĂÜøĂ÷ēøÙ đßŠî øĎðìøÜ×ĂÜüĆêëč
ó÷ćîìĊęßĆéđÝî ĕéšĒÖŠ ÿć÷đ×Ęö×Ćé Ēÿš øĂ÷îĉĚü øĂ÷òśćöČĂ  

3.7.2 ÖćøĔßšêĞćĒĀîŠÜ×ĂÜøĂ÷ēøÙ ēé÷øĂ÷ēøÙÝćÖĂčïĆêĉđĀêčöĆÖđÖĉéïøĉđüèÖøąéĎÖìĊęēðśÜîĎîĂĂÖöć 
đßŠî ×šĂđ×Šć ×šĂýĂÖ ĀîšćĒ×šÜ ĀîšćñćÖ úĞćêĆüÿŠüîĀîšć ĀćÖóïøŠĂÜøĂ÷ïøĉđüèúĞćêĆüéšćîĀúĆÜ éšćîĔî×ĂÜĒ×î×ć úĞćêĆü ĂüĆ÷üą
đóý ĒÖšö ĀĎ êć ÙĂöĆÖđÖĉéÝćÖÖćøëĎÖìćøčèÖøøö đðŨîêšî 

3.7.3 ÿĉęÜìĊęïŠÜßĊĚëċÜÖćøëĎÖìćøčèÖøøö ÙČĂ ÖćøöĊøĂ÷ßĚĞćĔîđéĘÖìĊę÷ĆÜĕöŠÿćöćøëđÙúČęĂîĕĀüéšü÷êĆüđĂÜ
ĕéš đßŠî đéĘÖĂŠĂî ĀøČĂÖćøöĊøĂ÷ßĚĞćđðŨîÖúčŠöė öĊĀúć÷øĂ÷ĒúąöĊøŠĂÜøĂ÷ĀúćÖĀúć÷øą÷ąđüúćðąðîÖĆî đðŨîêšî 

3.8 đéĘÖìĊęđÖĉéÖćøïćéđÝĘïêŠĂÖąēĀúÖýĊøþąĒúąÿöĂÜöĊĂćÖćøöćÖîšĂ÷ĒêÖêŠćÜÖĆî êĆĚÜĒêŠÙúČęîĕÿš 
ĂćđÝĊ÷î ÖøąüîÖøąüć÷ ĂćÖćøìĊęĒ÷ŠúÜÝćÖõćüąđúČĂéĂĂÖĔêšđ÷ČęĂĀčšöÿöĂÜ ÿćöćøëđÖĉéĕéšĂ÷ŠćÜđÞĊ÷ïóúĆîĀúĆÜđÖĉéĂčïĆêĉđĀêč 
ĀøČĂïćÜøć÷ĂćÝöĊßŠüÜđüúćĀúĆÜĂčïĆêĉđĀêčìĊę÷ĆÜđðŨîðÖêĉ ĀúĆÜÝćÖîĆĚîøąéĆïÙüćöøĎš ÿêĉÝąúéúÜĂ÷ŠćÜøüéđøĘüĒúąĂćÝđÿĊ÷ßĊüĉêĕéš 
(lucid interval) đÖĉéÝćÖÖćøìĊęđÿšîđúČĂéĔêšđ÷ČęĂĀčšöÿöĂÜÞĊÖ×ćéĒúąđúČĂéÙŠĂ÷ė ĕĀúđàćąĕðêćöÿöĂÜ ÝîÖéđïĊ÷éđîČĚĂÿöĂÜ
ìĞćĔĀšđîČĚĂÿöĂÜîĆĚîĕðÖéïøĉđüèÖšćîÿöĂÜ 

3.9 úĆÖþèąđÞóćą×ĂÜøĂ÷úüÖĕĀöš ìĊęĂćÝïŠÜßĊĚëċÜÖćøëĎÖÖøąìĞćìćøčè đßŠî úĆÖþèąđÙøČęĂÜöČĂ øĂ÷ïčĀøĊęÝĊĚ 
øĂ÷ÝčŠö ĕöšßĘĂêĕôôŜć đÙøČęĂÜöšüîñöĕôôŜć đðŨîêšî øŠĂÜøĂ÷ÝćÖÖćøêĆĚÜĔÝÖøąìĞćìćøčèÖøøö öĆÖÝąúċÖ ×Ăïđ×ê đÙšćēÙøÜßĆé 
ïøĉđüèìĊęēéîúüÖĕĀöšÝąđĀöČĂîĔÿŠëčÜöČĂĀøČĂëčÜđìšć ìĆĚÜ 2 ×šćÜ (stocking glove) ÿŠüîïøĉđüè×šĂóĆïêŠćÜė ÝąĕöŠöĊøŠĂÜøĂ÷
ëĎÖÙüćöøšĂî Ĕî×èąìĊęøŠĂÜøĂ÷ÝćÖĂčïĆêĉđĀêčöĆÖêČĚîė ĒúąúĆÖþèąđÙšćēÙøÜÿĉęÜ×ĂÜĕöŠßĆéđÝî đîČęĂÜÝćÖđöČęĂöĊĂčïĆêĉđĀêčÙîđøćöĆÖöĊ
ðäĉÖĉøĉ÷ćßĆÖĀîĊēé÷ĂĆêēîöĆêĉ 

3.10 ÖúčŠöĂćÖćøìćøÖëĎÖđ×÷Šć (Shaken Baby Syndrome: SBS)4,13 

3.10.1 Ýąóï classic triad ĕéšĒÖŠ subdural hematoma, retinal hemorrhage, fractures àċęÜøüöëċÜ 
metaphyseal and posterior rib fractures (øšĂ÷úą 30-70) ĒêŠĕöŠÝĞćđðŨîêšĂÜóïìĆĚÜ 3 ĂćÖćøĔîñĎšðśü÷ìčÖÙî retinal hemorrhages 
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Ĕî SBS öĆÖóïìĆĚÜÿĂÜ×šćÜ (øšĂ÷úą 65-95) ĒúąóïìĊęßĆĚî pre-retinal layer ÿŠüîÖøèĊìĊęðøąÿïĂčïĆêĉđĀêčöĆÖóï retinal hemorrhages 
×šćÜđéĊ÷ü  

3.10.2 retinal hemorrhages ĔîìćøÖÿćöćøëóïĕéšĔîĂčïĆêĉđĀêčóúĆéêÖĀÖúšöìĊęĕöŠÿĎÜöćÖ 4 
ĒúąĕöŠĕéšđðŨîêĆüïŠÜßĊĚëċÜÖćøëĎÖìćøčèÖøøöđÿöĂĕðđîČęĂÜÝćÖóïĕéšĔîøć÷ìĊęðøąÿïĂčïĆêĉđĀêčĀøČĂ ÖøèĊìĊęöĊÙüćöéĆîõć÷Ĕî
ÖąēĀúÖýĊøþąÿĎÜ (Increased intracranial pressure; ICP) ÝćÖÿćđĀêčĔéė ÖĘêćö đßŠî CNS infection, hypoxic ischemic 

encephalopathy, post-event cerebral edema, extreme coughing and valsalva ĀøČĂ vasculitis đðŨîêšî öĊÖćøýċÖþć
óïüŠćõćüąìĊęöĊÙüćöéĆîõć÷ĔîÖąēĀúÖýĊøþąÿĎÜ ÝąìĈĔĀšÙüćöéĆîõć÷ĔîêćÿĎÜ àċęÜìĈĔĀš×ćéđúČĂéĕðđúĊĚ÷ÜìĊęêć đÖĉéõćüą hypoxia 

ĒúąöĊ retinal hemorrhages13 

3.11 ÖøèĊÿÜÿĆ÷ÖćøëĎÖìćøčèÖøøöìćÜđóý ÙüøđîšîÖćøêøüÝïøĉđüèßŠĂÜðćÖ ĀîšćĂÖ êšî×ć ĂüĆ÷üąđóý
ĒúąìüćøĀîĆÖ ÜŠćöîĉĚü òśćöČĂ òśćđìšć 

3.12 ÖćøêøüÝĂüĆ÷üąđóýĀâĉÜ  
3.12.1 ĔîđéĘÖđúĘÖĂćÝêøüÝēé÷ÖćøĔĀšđéĘÖîĆęÜĀšĂ÷×ćïîêĆÖöćøéćĒúąĔĀšöćøéćÝĆïĀĆüđ×ŠćÖćÜĂĂÖ

ĔĀšÜĂĔîĒîüøćï ĔĀš×ćëŠćÜĂĂÖÝćÖÖĆîĒïïìŠć×ćÖï (frog leg position)  
3.12.2 ĔîđéĘÖēêÙüøêøüÝēé÷ĔĀšîĂîĀÜć÷ÜĂđ×ŠćßĉéĀîšćĂÖ (supine knee chest) ēé÷đøĉęöêøüÝĀć

øŠĂÜøĂ÷ÖćøïćéđÝĘïïøĉđüèêšî×ćéšćîĔî ×ćĀîĊïĒúąĒÙöĔĀâŠ ĀúĆÜÝćÖîĆĚîĂćÝĔßšîĉĚüĀĆüĒöŠöČĂĒúąîĉĚüßĊĚ×ĂÜöČĂ×šćÜìĊęëîĆé 
üćÜéšćîïî×ĂÜĒÙöĔĀâŠìĊęêĈĒĀîŠÜ 2 Ēúą 10 îćŲĉÖćĒúšüéĆîĒ÷ÖĒÙöĔĀâŠĂĂÖéšćî×šćÜ đóČęĂĔĀšöĂÜđĀĘî labial minora, 

vaginal opening Ēúą hymen ĀøČĂĂćÝĔßšĀĆüĒöŠöČĂĒúąîĉĚüßĊĚ×ĂÜìĆĚÜÿĂÜöČĂÝĆïĒÙöĔĀâŠéċÜĒ÷ÖĂĂÖÝćÖÖĆîÝąìĈĔĀšöĂÜđĀĘî 

hymen ßĆéđÝîÖüŠć  
3.12.3 ĂćÝĔĀšđéĘÖîĂîÙüęĈĒúąÜĂđ×ŠćìĆĚÜ 2 ×šćÜßĉéĀîšćĂÖ (prone knee-chest) ĒúšüĔßšĀĆüĒöŠöČĂéĆî 

labia majora Ē÷ÖĂĂÖĔîìĉýìćÜ×ċĚîéšćîïî ìŠćîĊĚÝąßŠü÷ĔĀšöĂÜđĀĘî posterior hymen ĕéšßĆéđÝî×ċĚîĒúąìĈĔĀšöĊēĂÖćÿêøüÝóï
ÖćøÞĊÖ×ćé×ĂÜ hymen ĕéšéĊìĊęÿčé  

3.12.4 ĔîđéĘÖÖŠĂîüĆ÷øčŠîÙüøĀúĊÖđúĊę÷ÜÖćøÿĆöñĆÿ hymen đóøćąĂćÝìĈĔĀšđéĘÖđÝĘï 

3.12.5 ĔîđéĘÖĒúąüĆ÷øčŠîĕöŠÙüøĔßšđÙøČęĂÜöČĂĀøČĂĔßšîĉĚüëŠćÜßŠĂÜÙúĂéĀøČĂìüćøĀîĆÖ ÷ÖđüšîöĊÙüćöÝĈđðŨî 
đßŠî êšĂÜÖćøéĎÝčéđúČĂéĂĂÖ êøüÝøĆÖþćÖćøïćéđÝĘïìĊęøčîĒøÜõć÷ĔîßŠĂÜÙúĂé ĀøČĂÖćøđĂćÿĉęÜĒðúÖðúĂöĂĂÖ êšĂÜìĈõć÷Ĕêš
ÖćøĔĀš÷ćÿúï đðŨîêšî 

3.12.6 ÖćøêøüÝõć÷ĔîĀćÖĕöŠđøŠÜéŠüîÙüøøĂĒóì÷ŤñĎšđßĊę÷üßćâêøüÝóøšĂöÖĆîĔîøĂïđéĊ÷üĀøČĂ
ĂćÝëŠć÷øĎðđÖĘïĕüšĔĀšñĎšđßĊę÷üßćâéĎĔîõć÷ĀúĆÜ 

3.12.7 úĆÖþèąÙüćöñĉéðÖêĉ×ĂÜĂüĆ÷üąđóýìĊęïŠÜßĊĚ üŠćđéĘÖĂćÝëĎÖìćøčèÖøøöìćÜđóý ĕéšĒÖŠ 
ÖćøêøüÝóïøĂ÷ëúĂÖĀøČĂôÖßĚĈïøĉđüèĂüĆ÷üąÿČïóĆîíčŤõć÷îĂÖ (vulva) öĊøĂ÷ÞĊÖ×ćé×ĂÜđ÷ČęĂóøĀöÝøø÷ŤïøĉđüèÿŠüîĀúĆÜ 
(posterior hymen) ìĊęúċÖđÖČĂïëċÜ×Ăï øĂ÷ĒñúđðŨîïøĉđüè posterior fourchette ĀøČĂ fossa navicularis 

3.12.8 ÖćøĕöŠóïÿĉęÜñĉéðÖêĉÝćÖÖćøêøüÝøŠćÜÖć÷ĀøČĂÖćøìĊęđéĘÖĕöŠöĊÖćøđðúĊę÷îĒðúÜ×ĂÜĂćøöèŤ
ĀøČĂóùêĉÖøøö ĕöŠĕéšĀöć÷ÙüćöüŠćđéĘÖĕöŠĕéšëĎÖìćøčèÖøøö đîČęĂÜÝćÖøŠĂÜøĂ÷ÙüćöñĉéðÖêĉ×ĂÜĂüĆ÷üąđóýÿćöćøëêøüÝóïĕéšđóĊ÷Ü
øšĂ÷úą 5 ×ĂÜđéĘÖìĊęëĎÖìćøčèÖøøöìćÜđóýđìŠćîĆĚî1 

3.13 ÖćøêøüÝìüćøĀîĆÖ ÙüøìĈēé÷ĔĀšđéĘÖîĂîĔîìŠć supine knee-chest ĒúąêøüÝĀćøŠĂÜøĂ÷×ĂÜ
ÖćøïćéđÝĘïĒúąÖćøêĉéđßČĚĂïøĉđüèÿŠüîîĂÖ×ĂÜìüćøĀîĆÖēé÷ĕöŠÝĈđðŨîêšĂÜÿĂéîĉĚüđ×šćĕðêøüÝõć÷Ĕî  ĀćÖóïøĂ÷ôÖßĚĈ
ĀøČĂøĂ÷ÞĊÖ×ćéøĂïøĎìüćøĀîĆÖđðŨîÿĉęÜïŠÜßĊĚÖćøëĎÖìćøčèÖøøöìćÜđóý ĔîđéĘÖßć÷ÙüøêøüÝĀćïćéĒñúôÖßĚĈĒúąøŠĂÜøĂ÷
ÖćøïćéđÝĘïïøĉđüè penis, testes Ēúą perineum éšü÷ 
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3.14 ÝéïĆîìċÖÖćøêøüÝøŠćÜÖć÷ìĆĚÜÿĉęÜìĊęêøüÝóïĒúąÿĉęÜìĊęêøüÝĕöŠóïìĊęÿĞćÙĆâĂ÷ŠćÜúąđĂĊ÷éĒúąđðŨîøąïï 
óøšĂöøĎðëŠć÷øŠĂÜøĂ÷ïćéĒñúĔĀšđĀĘîúĆÖþèą ×îćé ÿĊ ÝĞćîüîĒúąêĞćĒĀîŠÜìĊęöĊøŠĂÜøĂ÷ĔĀšßĆéđÝî ÙüøìćïĒñŠîđìĊ÷ïÿĊ 
ĕöšïøøìĆéĀøČĂĂčðÖøèŤüĆé×îćéÖĆïïøĉđüèøŠĂÜøĂ÷ÖŠĂîëŠć÷õćó ēé÷öĊßČęĂ-ÿÖčú üĆîìĊę đú×ðøąÝĞćêĆüñĎšðśü÷ ÖĞćÖĆïĕüšĔîõćóëŠć÷
ĒêŠúąõćó ĒúąÙüøëŠć÷ĔïĀîšćđéĘÖĕüšđóČęĂ÷Čî÷ĆîêĆüêîÖĆïøŠĂÜøĂ÷ 

3.15 ÖćøïĆîìċÖïćéĒñúĂćÝüćéõćóðøąÖĂïĀøČĂúÜêĞćĒĀîŠÜĔîĒñîõćóĒÿéÜÿŠüîêŠćÜė ×ĂÜøŠćÜÖć÷  
3.16 ÖćøïĆîìċÖðøąüĆêĉ ñúÖćøêøüÝøŠćÜÖć÷ĒúąñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø ñúêøüÝìćÜîĉêĉđüßýćÿêøŤ 

ēé÷đÞóćąðøąüĆêĉÖćøìćøčèÖøøöìćÜđóýđðŨî×šĂöĎúìĊęöĊÙüćöđÿĊę÷ÜÿĎÜêŠĂÖćøđÿČęĂöđÿĊ÷ßČęĂđÿĊ÷Ü×ĂÜđéĘÖĒúąÙøĂïÙøĆü  
ĀćÖëĎÖđðŗéđñ÷ ÝċÜêšĂÜøąöĆéøąüĆÜđðŨîóĉđýþ ēé÷ĂćÝïĆîìċÖĔîđüßøąđïĊ÷îóĉđýþìĊęöĊÖćøĒ÷ÖđÖĘï 

 
×ĆĚîêĂîìĊę 4 ÖćøÿŠÜêøüÝđóĉęöđêĉö1,2,11-13 

4.1 ÖøèĊÿÜÿĆ÷ÖćøìćøčèÖøøöìćÜøŠćÜÖć÷  
4.1.1 ëŠć÷õćóøĆÜÿĊÖøąéĎÖìĆĚÜêĆü (bone survey/ skeletal survey) ĒîąîĞćĔĀšìĞćìčÖøć÷ĔîđéĘÖ

ìĊęĔĀšðøąüĆêĉĕöŠĕéšĀøČĂđéĘÖĂć÷čîšĂ÷ÖüŠć 2 ×üïìĊęöĊøŠĂÜøĂ÷ÖćøïćéđÝĘï øĂ÷ĀĆÖ ĀøČĂøĂ÷ßĚĞćìĊęîŠćÿÜÿĆ÷üŠćđéĘÖÝąëĎÖìćøčèÖøøö  
unexplained infant death, fatal suspected abuse 

4.1.2 ÿĞćĀøĆïđéĘÖĂć÷čöćÖÖüŠć 2 ðŘ ÿćöćøëÿŠÜêøüÝĕéšĒêŠĂćÝĕöŠóïúĆÖþèąìĊęÝĞćđóćąöćÖîĆÖ 

ĔîđéĘÖĂć÷čöćÖÖüŠć 5 ðŘ ĕöŠĒîąîĞćÖćøëŠć÷õćóøĆÜÿĊÖøąéĎÖìĆĚÜêĆüđîČęĂÜÝćÖóïÙüćöñĉéðÖêĉîšĂ÷ ÙüøĒ÷ÖëŠć÷êćöĂüĆ÷üąìĊęÿÜÿĆ÷ 

4.1.3 ÖøèĊìĊęÿÜÿĆ÷ÖøąéĎÖĀĆÖĒêŠĕöŠóïÙüćöñĉéðÖêĉÝćÖõćóøĆÜÿĊÙøĆĚÜĒøÖÙüøÿŠÜêøüÝàĚĞćõć÷Ĕî 

2 ÿĆðéćĀŤ 
4.1.4 úĆÖþèąÿĞćÙĆâìĊęÝĞćđóćąÖĆïõćüąëĎÖìćøčèÖøøö ĕéšĒÖŠ classic metaphyseal fractures, 

Posterior rib fracture, 1st rib fracture, scapular/ sternal/ spinous process fracture 

4.1.5 ĔîđéĘÖìĊęöĊÖćøïćéđÝĘïïøĉđüèÙĂ ĔïĀîšć ĀĎ ĀîĆÜýĊøþą ĂćđÝĊ÷îĀøČĂöĊÖćøđðúĊę÷îĒðúÜ
ÙüćöøĎšÿċÖêĆü ÙüøêøüÝ CT/ MRI brain đóČęĂêøüÝÿĂïõćüąêÖđúČĂéĔîÿöĂÜ 

4.1.6 ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøĂČęîė ÙüøđúČĂÖêøüÝêćö×šĂïŠÜßĊĚ  đßŠî Ĕîøć÷ìĊęöĊĂćÖćøßĆÖ
ĀøČĂÖćøđðúĊę÷îĒðúÜ×ĂÜøąéĆïÙüćöøĎšÿċÖêĆü ĂćÝêøüÝ complete metabolic panel, lumbar puncture for CSF study 
ĔîđéĘÖìĊęöĊøĂ÷ôÖßĚĞć ÝĚĞćđ×Ċ÷üĀøČĂÝčéđúČĂéĂĂÖÙüøêøüÝÙŠćÖćøĒ×ĘÜêĆü×ĂÜđúČĂé (coagulation panel) Ēúą complete 

blood count đéĘÖìĊęÿÜÿĆ÷ēéîÿćøóĉþÙüøÿŠÜêøüÝĀćÿćøóĉþĔîđúČĂéĒúąðŦÿÿćüą ĔîđéĘÖìĊęÿÜÿĆ÷ÖćøÖøąìïÖøąĒìÖïøĉđüè
ßŠĂÜìšĂÜÙüøêøüÝéĎÖćøìĞćÜćî×ĂÜêĆïĒúąêĆïĂŠĂî (LFT, amylase, lipase, stool/ urine occult blood) ĀćÖÿÜÿĆ÷ÖćøïćéđÝĘï
ïøĉđüèßŠĂÜìšĂÜĀøČĂßŠĂÜĂÖĀøČĂđßĉÜÖøćîÙüøÿŠÜêøüÝìćÜøĆÜÿĊüĉì÷ć đßŠî FAST (Focused Assessment Sonography in Trauma 

patient), US, CT, MRI  
4.2 ÖøèĊÿÜÿĆ÷ÖćøìćøčèÖøøöìćÜđóý 

4.2.1 ÖćøđÖĘïĀúĆÖåćîìĊęöĊðøąÿĉìíĉõćóÙüøìĞćõć÷Ĕî 72 ßĆęüēöÜĀúĆÜđÖĉéđĀêč 
4.2.2 vaginal discharge swab ÿŠÜêøüÝ fresh smear for sperm, prostate specific antigen/ 

acid phosphatase, gram stain, culture 

4.2.3 post-puberty ÙüøÿŠÜêøüÝēøÙêĉéđßČĚĂìćÜđóýÿĆöóĆîíŤ ĕéšĒÖŠ vaginal discharge culture 
for N. gonorrhea ÿŠÜđúČĂéêøüÝ VDRL, anti-HIV ĀćÖ÷ĆÜĕöŠđÙ÷ĕéšüĆÙàĊîêĆïĂĆÖđÿïïĊĔĀšÿŠÜ Anti-HBs, HBsAg îĂÖÝćÖîĊĚÙüøêøüÝ
ÖćøêĆĚÜÙøøõŤéšü÷ 



39

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

4.2.4 Ĕî pre-puberty đîČęĂÜÝćÖöĊēĂÖćÿóïÖćøêĉéđßČĚĂìćÜđóýÿĆöóĆîíŤîšĂ÷ĒúąÖćøđÖĘïêĆüĂ÷ŠćÜ
ÝćÖßŠĂÜÙúĂéìĈĕéšúĈïćÖ ÝċÜÙüøÿŠÜêøüÝđöČęĂöĊĂćÖćø×ĂÜÖćøêĉéđßČĚĂ öĊðøąüĆêĉÖćøëĎÖÿĂéĔÿŠĂüĆ÷ü ąđóýđ×šćßŠĂÜÙúĂé 
ðćÖ ìüćøĀîĆÖ öĊÖćøĀúĆęÜĂÿčÝĉ ñĎšÖøąìĈöĊÙüćöđÿĊę÷ÜÿĎÜìĊęÝąđðŨîēøÙêĉéđßČĚĂìćÜđóýÿĆöóĆîíŤĀøČĂĕöŠìøćïðøąüĆêĉñĎšÖøąìĈ 
ĀøČĂÖøèĊđéĘÖöĊÙîĔÖúšßĉéđðŨîēøÙêĉéđßČĚĂìćÜđóýÿĆöóĆîíŤ 

4.3 ÙüøÝéïĆîìċÖñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøĀøČĂñúÖćøêøüÝìćÜîĉêĉđüßýćÿêøŤĂ÷ŠćÜëĎÖêšĂÜĒúąÿöïĎøèŤ 
 

×ĆĚîêĂîìĊę 5 ÖćøóĉÝćøèćÙüćöÝĈđðŨîĔîÖćøøĆïĕüšøĆÖþćêĆüĔîēøÜó÷ćïćú 
ēé÷ìĆęüĕðÝą÷ċéĀúĆÖÙüćöðúĂéõĆ÷ÿĈĀøĆïđéĘÖ ēé÷óĉÝćøèćøĆïĕüšøĆÖþćêĆüĔîēøÜó÷ćïćúêćö×šĂïŠÜßĊĚ éĆÜîĊĚ 

5.1 öĊ×šĂïŠÜßĊĚÝćÖõćüąøŠćÜÖć÷ìĊęÝĈđðŨîêšĂÜĔĀšÖćøøĆÖþćĀøČĂÝĈđðŨîêšĂÜüĉîĉÝÞĆ÷đóĉęöđêĉöĒïïñĎšðśü÷Ĕî  
5.2 öĊ×šĂïŠÜßĊĚéšćîÙüćöðúĂéõĆ÷ĀøČĂöĊĒîüēîšöüŠćđéĘÖÝąëĎÖÖøąìĈàĚĈ đßŠî ñĎšÖøąìĈđðŨîÙîĔîÙøĂïÙøĆü 

ñĎšÖøąìĈöĊĂĉìíĉóú öĊÖćø×Šö×ĎŠĀøČĂöĊēĂÖćÿÝąđ×šćëċÜđéĘÖÿĎÜ ñĎšéĎĒúđéĘÖĕöŠöĊýĆÖ÷õćóđóĊ÷ÜóĂĔîÖćøðÖðŜĂÜđéĘÖÝćÖñĎšÖøąìĈ
ĀøČĂöĊĒîüēîšöÝąĕöŠîĈđéĘÖÖúĆïöćóïĒóì÷ŤêćöîĆé 

5.3 óïðøąüĆêĉĒúąÖćøêøüÝøŠćÜÖć÷ìĊęîŠćÿÜÿĆ÷ÖćøìćøčèÖøøö ĒêŠ÷ĆÜĕöŠßĆéđÝîöćÖ ÷ĆÜĕöŠìøćïêĆüñĎšÖøąìĈ 
ĂćÝøĆïĕüšĔîēøÜó÷ćïćúđóČęĂĔĀšöĊđüúćĔîÖćøðøąđöĉîĕéšĂ÷ŠćÜÙøĂïÙúčö 

5.4 ÖøèĊìĊęĕöŠÿćöćøëøĆïđéĘÖĕüšĔîēøÜó÷ćïćúĕéš ÙüøĀćÿëćîìĊęðúĂéõĆ÷ĔĀšđéĘÖóĆÖĂćýĆ÷ßĆęüÙøćü  
5.5 ĀćÖðøąđöĉîüŠćđéĘÖðúĂéõĆ÷ ÿćöćøëĔĀšđéĘÖÖúĆïĕðĂ÷ĎŠÖĆïÙøĂïÙøĆüĕéš ĒúąÙüøîĆéöćêĉéêćö

Ă÷ŠćÜĔÖúšßĉé 

5.6 ĕöŠüŠćÝąđðŨîÖøèĊìĊęîĂîøĆÖþćêĆüĔîēøÜó÷ćïćúĀøČĂøĆÖþćĒïïñĎšðśü÷îĂÖ ÝĈđðŨîêšĂÜðøċÖþćìĊöéĎĒúđéĘÖ
ìĊęëĎÖìćøčèÖøøö×ĂÜēøÜó÷ćïćúĒúąøć÷ÜćîóîĆÖÜćîđÝšćĀîšćìĊęĀøČĂñĎšìĊęöĊĀîšćìĊęÙčšöÙøĂÜÿüĆÿéĉõćóđéĘÖĔĀšéĈđîĉîÖćøêŠĂĕð 

 
ÿøčðïìïćì×ĂÜïčÙúćÖøìćÜÖćøĒóì÷ŤìĊęðäĉïĆêĉÜćîĀšĂÜÞčÖđÞĉî 

1. ïčÙúćÖøĀšĂÜÞčÖđÞĉîöĊĀîšćìĊęĀúĆÖĔîÖćøĔĀšÙüćößŠü÷đĀúČĂìĊęđøŠÜéŠüî êøąĀîĆÖëċÜÙüćöđÿĊę÷Ü×ĂÜđéĘÖìĊęÝąëĎÖ
ìćøčèÖøøö đóČęĂÝąÿŠÜêŠĂêćöøąïïĕð÷ĆÜÿŠüîìĊęđÖĊę÷ü×šĂÜĔîÖćøÙčšöÙøĂÜđéĘÖêŠĂĕð öĉĕéšöĊïìïćìĀîšćìĊęĔîÖćø÷Čî÷ČîÖćøüĉîĉÝÞĆ÷
ìĊęĒîŠîĂîĀøČĂĀćêĆüñĎšÖøąìĈÖćøúąđöĉéêŠĂđéĘÖ  

2. đéĘÖìĊęëĎÖìćøčèÖøøöÿŠüîĔĀâŠöćéšü÷ĂćÖćøïćéđÝĘïêŠćÜė ÝċÜöĆÖöćêøüÝìĊęĀšĂÜÞčÖđÞĉîēé÷ĂćÖćøĒÿéÜìĊęĒêÖêŠćÜÖĆî 
êĆĚÜĒêŠĂćÖćøîšĂ÷ė ĕðÝîëċÜĂćÖćøøčîĒøÜëċÜ×ĆĚîđÿĊ÷ßĊüĉê éĆÜîĆĚîĔîÖćøéĎĒúđéĘÖĒêŠúąÙîìĊęöćêøüÝĀšĂÜÞčÖđÞĉîéšü÷ÖćøïćéđÝĘï
Ĕéė ÖĘêćö ÙüøðøąđöĉîÙüćöđÿĊę÷ÜêŠĂÖćøëĎÖìćøčèÖøøöđÿöĂ ÖćøðøąđöĉîÙüøìĈìĆĚÜÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷é 
ÖćøÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø ÖćøëŠć÷õćóøĆÜÿĊüĉì÷ć ÖćøðøąđöĉîéšćîÝĉêÿĆÜÙö ÖćøúÜïĆîìċÖđóČęĂĔĀšöĊĀúĆÖåćî÷Čî÷Ćî
ÖćøìćøčèÖøøöđéĘÖĒúąøć÷ÜćîêćöÖøąïüîÖćø 
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*

óùêĉÖøøöìĞćøšć÷êĆüđĂÜìĊęĕöŠĔßŠđóČęĂÖćøÛŠćêĆüêć÷ (Non-suicidal self-injury) ĔîđéĘÖüĆ÷øčŠî 
Non-suicidal self-injury in adolescence 

ýĉøĉøĆêîŤ ĂčāćøêĉîîìŤ* 
 

óùêĉÖøøöìĞćøšć÷êĆüđĂÜìĊęĕöŠĔßŠđóČęĂÖćøÛŠćêĆüêć÷ (Non-Suicidal Self-Injury; NSSI) Āöć÷ëċÜ ÖćøêĆĚÜĔÝìĞćĔĀšđÖĉé
ÖćøïćéđÝĘïêŠĂøŠćÜÖć÷ĀøČĂìĞćĔĀšđÖĉéÙüćöđÝĘïðüéēé÷ĕöŠĔßŠĂčïĆêĉđĀêč ĕöŠöĊÙüćöêĆĚÜĔÝĔîÖćøÛŠćêĆüêć÷ ĒúąĕöŠĕéšđðŨîüĉíĊÖćø 

ìĊęÿĆÜÙö÷ĂöøĆïēé÷ìĆęüĕðüŠćđóČęĂÝčéðøąÿÜÙŤđÞóćą đßŠî ÖćøÿĆÖ ÖćøđÝćąêćöøŠćÜÖć÷ üĉíĊìĊęĔßšĔîÖćøìĞćøšć÷êĆüđĂÜ (ÖćøÖøĊé 

ßÖÖĞćĒóÜ Öćø×Šüî đðŨîêšî) öĆÖđðŨîÖćøìĞćđóČęĂúé øąïć÷ ĀøČĂÿČęĂÿćøÙüćöøĎšÿċÖÙĆï×šĂÜĔÝ ĒúąĂćøöèŤìćÜúï đßŠî đóČęĂĒÿéÜ
ÙüćöēÖøí êĂïÿîĂÜêŠĂÙüćöÖĆÜüú úéÙüćöøĎšÿċÖđýøšć üŠćÜđðúŠć ĕöŠöĊêĆüêî ēé÷ñĎšÖøąìĞćóïüŠćÖćøìĞćøšć÷êĆüđĂÜîĞćĕðÿĎŠ
ÖćøúéĂćøöèŤìćÜúïìĊęđÖĉé×ċĚîĕéš ìĞćĔĀšđÖĉéÖćøđøĊ÷îøĎš ĒúąÖćøìĞćàĚĞćė êŠĂđîČęĂÜ  

×šĂĒêÖêŠćÜøąĀüŠćÜóùêĉÖøøöìĞćøšć÷êîđĂÜÖĆïÖćøÛŠćêĆüêć÷ ÙČĂ ñĎšöĊóùêĉÖøøöìĞćøšć÷êĆüđĂÜÝąĕöŠĕéšĂ÷ćÖđÿĊ÷ßĊüĉê
ĒúąĕöŠÙĉéüŠćüĉíĊìĊęĔßšìĞćøšć÷êĆüđĂÜÝąìĞćĔĀšđÿĊ÷ßĊüĉêĕéš ēé÷öĆÖđúČĂÖüĉíĊìĊęĂĆîêøć÷îšĂ÷ÖüŠćÖćøêĆĚÜĔÝÛŠćêĆüêć÷ĒúąÖćøïćéđÝĘï 
ìĊęđÖĉé×ċĚîöĆÖĕöŠøčîĒøÜëċÜÖĆïêšĂÜĕéšøĆïÖćøøĆÖþćìćÜÖćøĒóì÷Ť1,2  

îĂÖÝćÖđøČęĂÜÙüćöêĆĚÜĔÝ (intention) Ēúšü úĆÖþèąĂČęîìĊęĔßšĔîÖćøĒ÷ÖøąĀüŠćÜóùêĉÖøøöìĞćøšć÷êîđĂÜìĊęĕöŠĔßŠ
ÖćøÛŠćêĆüêć÷ ĒúąÖćøÛŠćêĆüêć÷ ĕéšĒÖŠ øąéĆïÙüćöøčîĒøÜ üĉíĊÖćøìĊęĔßš ÙüćöïŠĂ÷×ĂÜóùêĉÖøøö ĒúąÿõćüąÙüćöđÙøĊ÷éìćÜĔÝ 
(psychic distress) ēé÷óïüŠć ĔîõćüąÖćøÛŠćêĆüêć÷öĆÖöĊúĆÖþèą×ĂÜÙüćöđÙøĊ÷éĒúąÙüćöđýøšćìĊę÷ćüîćî đøČĚĂøĆÜöćÖÖüŠć
ÝîìĞćĔĀšñĎšêĆéÿĉîĔÝÛŠćêĆüêć÷öĊÙüćöÙĉéÿĉĚîĀüĆÜ (hopeless) ĒúąĕöŠđĀĘîìćÜĂĂÖüŠćÝąöĊĂąĕøìĊęÿćöćøëßŠü÷ĕéš (helpless) 

Ĕî×èąìĊęóùêĉÖøøöìĞćøšć÷êîđĂÜÝąöĊúĆÖþèąÙüćöđÙøĊ÷éìĊęđÖĉé×ċĚîđðŨîßŠüÜ (intermittent) ĒêŠöĊÙüćöøčîĒøÜìćÜĂćøöèŤÿĎÜ
ÝîìĞćĔĀšđÖĉéÙüćöêšĂÜÖćøÝąðúéðúŠĂ÷ĀøČĂĀúčéĂĂÖÝćÖÙüćöøĎšÿċÖîĆĚîĂ÷ŠćÜøüéđøĘü îĞćĕðÿĎŠóùêĉÖøøöÖćøìĞćøšć÷êîđĂÜàĚĞćė 
đóČęĂúéÙüćöøĎšÿċÖøčîĒøÜìĊęÖĞćúĆÜđÖĉé×ċĚîĔîĔÝĂ÷ŠćÜøüéđøĘüëċÜĒöšÙüćöøĎš ÿċÖìćÜúïìĊęúéúÜîĆĚîÝąđÖĉéđóĊ÷ÜßĆęüÙøćüÖĘêćö
ĒúąñĎšöĊóùêĉÖøøöìĞćøšć÷êĆüđĂÜàĚĞć öĆÖđÖĉéÝćÖ÷ĆÜĕöŠóïüĉíĊÖćøĂČęîìĊęÿćöćøëúéÙüćöøĎšÿċÖúïìĊęđÖĉé×ċĚîĕéšéĊÖüŠćÖćøìĞćøšć÷êîđĂÜ 
ēé÷öĊÖćøýċÖþćĔîðøąđìýÿĀøĆåĂđöøĉÖć×ĂÜ Muehlenkemp J and Gutierrez P ĔîðŘó.ý. 2550 ýċÖþćđðøĊ÷ïđìĊ÷ï
øąĀüŠćÜđéĘÖüĆ÷øčŠîìĊęöĊóùêĉÖøøöìĞćøšć÷êîđĂÜ (NSSI) đìĊ÷ïÖĆïđéĘÖüĆ÷øčŠîìĊęöĊÙüćöêĆĚÜĔÝÛŠćêĆüêć÷ (suicidal attempt) óïüŠć 
ĔîÖúčŠö NSSI đéĘÖÝąöĊøąéĆïÙüćöøĎšÿċÖÿĉĚîĀüĆÜ ìĊęêęĞćÖüŠć óïøąéĆïđĀêčñúĔîÖćøöĊßĊüĉêĂ÷ĎŠ (reason for living) ĒúąÖćøöĂÜđĀĘî
ëċÜĂîćÙê (future orientation) öćÖÖüŠćÖúčŠöìĊęêĆĚÜĔÝÛŠćêĆüêć÷3 àċęÜÖćøýċÖþćîĊĚÿîĆïÿîčîüŠćóùêĉÖøøöìĞćøšć÷êîđĂÜìĆĚÜ 2 ĒïïîĊĚ 
öĊÙüćöĒêÖêŠćÜÖĆî ĔîøąéĆïÙüćöøčîĒøÜ×ĂÜĒÖŠîÖúćÜ×ĂÜðŦâĀć ìĆĚÜĔîđøČęĂÜÙüćöÙĉéĒúąÙüćöøĎšÿċÖìćÜúïìĊęđðŨîêĆüîĞćĔĀšđÖĉé
ÖćøìĞćøšć÷êîđĂÜ (self-harm) éĆÜÖúŠćü ĒúąöĊúĆÖþèąìćÜøąïćéüĉì÷ć úĆÖþèąðøąßćÖø ÖúĕÖÖćøđÖĉéĒúąÖćøÙÜĂ÷ĎŠ
×ĂÜóùêĉÖøøöēé÷öĊĒîüìćÜĔîÖćøìĞćÙüćöđ×šćĔÝñĎšðśü÷ (conceptualization) ĒúąÖćøðøąđöĉîìĊęĒêÖêŠćÜÖĆî    
 
øąïćéüĉì÷ć  

ðŦÝÝčïĆî÷ĆÜöĊÖćøýċÖþćđÖĊę÷üÖĆïøąïćéüĉì÷ć×ĂÜ NSSI ĔîđéĘÖüĆ÷øčŠîĕöŠöćÖ đîČęĂÜÝćÖđðŨîÖćøüĉîĉÝÞĆ÷ĔĀöŠìĊęđÖĉé×ċĚîĕöŠîćî 
Ă÷ŠćÜĕøÖĘêćö öĊÖćøýċÖþćđÖĊę÷üÖĆïúĆÖþèąĒúąóùêĉÖøøöÖćøìĞćøšć÷êîđĂÜ öćêĆĚÜĒêŠðŘó.ý. 2523 ēé÷ĔîĂéĊêóùêĉÖøøö
ÖćøìĞćøšć÷êîđĂÜëĎÖýċÖþćĔîïøĉïì×ĂÜÖćøđðŨîĂćÖćøĒÿéÜĀîċęÜ (symptom) ×ĂÜēøÙìćÜÝĉêđüßĂČęîė ēé÷đÞóćąõćüąïčÙúĉÖõćó
ñĉéðÖêĉßîĉé borderline ēøÙàċöđýøšć ēøÙÙüćöđÙøĊ÷éõć÷ĀúĆÜđñßĉâđĀêčÿąđìČĂî×üĆâ ēé÷ĕöŠĕéšđðŨîÖćøýċÖþćĒ÷ÖđðŨîõćüą NSSI 

ēé÷êøÜ öĊÖćøýċÖþćëċÜÙüćößčÖ×ĂÜóùêĉÖøøöîĊĚĔîÿĀøĆåĂđöøĉÖćóïóùêĉÖøøöÖćøìĞćøšć÷êîđĂÜēé÷êĆĚÜĔÝđìŠćÖĆï 400 Ùî
êŠĂ 100,000 ðøąßćÖø ĔîßŠüÜêšî×ĂÜìýüøøþìĊę 804 ĒúąđóĉęöđðŨî 1,400 ÙîêŠĂ 100,000 ðøąßćÖø ĔîßŠüÜðúć÷×ĂÜ
ìýüøøþìĊę 90 ĀøČĂÙĉéđðŨîÖćøđóĉęööćÖÖüŠć 2.5 đìŠćĔîßŠüÜđüúć 15 ðŘ5 ēé÷ÿćđĀêčìĊęöĊÖćøđóĉęö×ċĚîĂ÷ŠćÜöćÖ×ĂÜóùêĉÖøøö
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ìĞćøšć÷êîđĂÜîĊĚ đßČęĂüŠćđðŨîñúÝćÖÙüćöøĎš Ùüćöđ×šćĔÝđÖĊę÷üÖĆïóùêĉÖøøöîĊĚöĊđóĉęööćÖ×ċĚîĔîßŠüÜđüúć 20 ðŘìĊęñŠćîöć ìĞćĔĀš
óùêĉÖøøöìĞćøšć÷êîđĂÜìĊęĒêŠđéĉöđßČęĂüŠćđÖĉéĔîÖúčŠöðøąßćÖøìĊęöĊēøÙìćÜÝĉêđüßĀøČĂÖćøđÝĘïðśü÷ìćÜÝĉêĔÝđéĉö (clinical 

population) đìŠćîĆĚî ĒúąëĎÖøć÷ÜćîđÞóćąĔîÖúčŠöðøąßćÖøéĆÜÖúŠćü đøĉęööĊÖćøøć÷ÜćîĔîÖúčŠöðøąßćÖøĔîüÜÖüšćÜöćÖ×ċĚî 
ĕöŠĔßŠđÞóćąĔîñĎšðśü÷Ýĉêđüß ēé÷êĆĚÜĒêŠĀúĆÜìýüøøþìĊę 90 đðŨîêšîöć öĊÖćøóïõćüąÖćøìĞćøšć÷êîđĂÜìĊęĕöŠĔßŠđóČęĂÖćøÛŠćêĆüêć÷ 
ĔîÖúčŠöðøąßćÖøìĆęüĕð (community sample) ēé÷đÞóćąĔîÖúčŠöđéĘÖüĆ÷øčŠîĒúąđéĘÖîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćìĊęöĊÖćøóïÿĎÜ×ċĚî
Ă÷ŠćÜöćÖ îĂÖÝćÖîĊĚöĊÖćøýċÖþćĔîðøąđìýĒÙîćéćđöČęĂðŘó.ý. 2545 óïÙüćößčÖ×ĂÜ NSSI øšĂ÷úą 13.9 ĔîđéĘÖîĆÖđøĊ÷î
ßĆĚîöĆí÷öýċÖþć6 ēé÷óïÙüćößčÖĔîîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćđÞúĊę÷Ă÷ĎŠìĊęøšĂ÷úą 15-207 àċęÜîĆïüŠćÿĎÜÖüŠćēøÙìćÜÝĉêđüßĔîđéĘÖ
üĆ÷øčŠîĂČęîöćÖ ÖćøýċÖþćîĊĚ÷ĆÜóïüŠć Ăć÷čđÞúĊę÷×ĂÜÖćøđøĉęöìĞćøšć÷êîđĂÜĔîđéĘÖüĆ÷øčŠîđÖĉéêĆĚÜĒêŠĂć÷č 12-14 ðŘ àċęÜóïĔîđóýĀâĉÜ
öćÖÖüŠćđóýßć÷ ĔîÖćøýċÖþćðøąßćÖøìĊęöĊēøÙìćÜÝĉêđüß (clinical sample) ĒêŠĔîÖúčŠöðøąßćÖøìĆęüĕð óïóùêĉÖøøöĔîđóýĀâĉÜ
Ēúąđóýßć÷ĔÖúšđÙĊ÷ÜÖĆî ÿĞćĀøĆïüĉíĊÖćøìĊęĔßšĔîđéĘÖđóýĀâĉÜöĆÖđðŨîÖćøÖøĊéĀøČĂÝĉÖ×ŠüîêĆüđĂÜ ÿŠüîĔîđóýßć÷ÝąóïóùêĉÖøøö
ìĊęøčîĒøÜÖüŠć đßŠî ßÖêîđĂÜ ßÖÖĞćĒóÜ đðŨîêšî7 

ÖćøýċÖþćĔîðøąđìýĕì÷ öĊÖćøýċÖþć×ĂÜđüíîĊ ĂčïúýøĊ ĒúąýĉøĉøĆêîŤ ĂčāćøêĉîîìŤ ìĊęÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉ
öĀćøćßĉîĊ ĔîðŘó.ý. 2563 ēé÷đðŨîÖćøýċÖþćóùêĉÖøøöìĞćøšć÷êîđĂÜĔîđéĘÖüĆ÷øčŠîĂć÷č 10-18 ðŘ ìĊęöćøĆïÖćøøĆÖþćìĊęĒñîÖ
ñĎšðśü÷îĂÖÝĉêđüß ÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ éšü÷õćüąêŠćÜė ìćÜÝĉêđüßĔîđéĘÖĒúąüĆ÷øčŠî óïüŠćĔîñĎšđ×šćøŠüö
ÖćøýċÖþćÝĞćîüî 145 Ùî öĊđéĘÖìĊęđÙ÷ìĞćøšć÷êîđĂÜĔî 1 ðŘìĊęñŠćîöć ÝĞćîüî 33 Ùî ĀøČĂÙĉéđðŨî øšĂ÷úą 22.8 đðŨîđóýĀâĉÜ 
øšĂ÷úą 69.7 ĒúąöćÖÖüŠćøšĂ÷úą 63 ýċÖþćĂ÷ĎŠĔîßĆĚîöĆí÷öýċÖþćêĂîêšî ēé÷øĎðĒïïÖćøìĞćøšć÷êîđĂÜìĊęóïöćÖìĊęÿčé ĕéšĒÖŠ 
Öćø×ŠüîĀøČĂÝĉÖêĆüđĂÜ (øšĂ÷úą 79.3) ÖćøßÖêŠĂ÷ìčïêîđĂÜ (øšĂ÷úą 75.9) ĒúąÖćøÖøĊéêćöøŠćÜÖć÷ (øšĂ÷úą 69) đĀêčñú 
ìĊęÖøąìĞć ÙČĂ đóČęĂøąïć÷ÙüćöđÙøĊ÷éĀøČĂÙüćöøĎšÿċÖÖééĆî ĒúąÝĆéÖćøÖĆïÙüćöøĎšÿċÖĕöŠÿïć÷ĔÝĒúąÙüćöēÖøí Ăć÷čđÞúĊę÷ìĊęđøĉęööĊ
ÖćøìĞćøšć÷êîđĂÜÙøĆĚÜĒøÖìĊęĂć÷č 10.41 ðŘ àċęÜđðŨîúĆÖþèąìćÜøąïćéüĉì÷ćìĊęĔÖúšđÙĊ÷ÜÖĆïÖćøýċÖþćÝćÖðøąđìýêąüĆîêÖ8 

ĔîßŠüÜ 20 ðŘìĊęñŠćîöć ÝąóïüŠćõćüąÖćøìĞćøšć÷êîđĂÜēé÷ĕöŠĔßŠđóČęĂÖćøÛŠćêĆüêć÷îĊĚ đðŨîõćüąìĊęóïÿĎÜöćÖ×ċĚî
Ă÷ŠćÜêŠĂđîČęĂÜĔîđéĘÖüĆ÷øčŠîìĆĚÜĔîêŠćÜðøąđìýĒúąĔîðøąđìýĕì÷  

öĊÿööêĉåćî ÿćđĀêčìĊęìĞćĔĀšđÖĉéÖćøđóĉęö×ċĚîĂ÷ŠćÜöćÖ×ĂÜõćüąîĊĚ ðøąÖĂïéšü÷Āúć÷ðŦÝÝĆ÷9 ĕéšĒÖŠ  
1. ÿõćóĒüéúšĂöìćÜÿĆÜÙöìĊęđðúĊę÷îĒðúÜĔîđøČęĂÜÖćøđøĊ÷î ÖćøìĞćÜćî ìĊęöĊÙüćöđÙøĊ÷é ÙüćöÖééĆî ĒúąÖćøĒ×ŠÜ×Ćî

ìĊęÿĎÜ×ċĚî ìĆĚÜéšćîøĎðøŠćÜĀîšćêć åćîą ÙüćöÿĞćđøĘÝ ĒúąúĆÖþèąÙøĂïÙøĆüìĊęđðúĊę÷îĒðúÜ ïĉéć öćøéćêšĂÜìĞćÜćîìĆĚÜÙĎŠ öĊđüúć
ĔîÖćøéĎĒúïčêøúéúÜ ĀöÖöčŠîÖĆïÙüćöÿĞćđøĘÝöćÖ×ċĚî  

2. ñúÖøąìïÝćÖÿČęĂìĊęöĊõćóÖćøìĞćøšć÷êîđĂÜĂ÷ĎŠĔîõćó÷îêøŤĒúąÿČęĂĂČęî öĊïčÙÙúìĊęöĊßČęĂđÿĊ÷ÜĀúć÷Ùîđðŗéđñ÷
đøČęĂÜóùêĉÖøøöìĞćøšć÷êîđĂÜ öĊÿČęĂÿĆÜÙöĂĂîĕúîŤìĊęĔĀš×šĂöĎúĒúąöĊĀšĂÜÿîìîćđÖĊę÷üÖĆïÖćøìĞćøšć÷êîđĂÜ ìĆĚÜêĆüĂ÷ŠćÜõćó 
ĒúąüĉíĊÖćøÖøąìĞć ìĞćĔĀšóùêĉÖøøöìĞćøšć÷êîđĂÜëĎÖöĂÜđðŨîđøČęĂÜðÖêĉöćÖ×ċĚî (normalization)  

3. úĆÖþèą×ĂÜÖćøđ×šćÿĆÜÙö×ĂÜđéĘÖüĆ÷øčŠîìĊęöĊĒøÜÖééĆîÝćÖÖćøêšĂÜÖćøÖćø÷ĂöøĆïĔîÖúčŠöđóČęĂî ÖćøöĂÜóùêĉÖøøö
ìĊęöĊÙüćöđÿĊę÷ÜĔîìćÜïüÖüŠćđðŨîÙüćöÖúšćĀøČĂĕéšøĆïÖćøßČęîßö ìĞćĔĀšÙüćöÖúĆüìĊęÝąìĞćóùêĉÖøøöđÿĊę÷ÜêŠćÜė ìĊęĂćÝđÖĉéĂĆîêøć÷
ĔîđéĘÖüĆ÷øčŠîúéúÜ (desensitization)  

ðŦÝÝĆ÷êŠćÜė đĀúŠćîĊĚ ÿŠÜñúĔĀšđéĘÖüĆ÷øčŠî àċęÜĂ÷ĎŠĔîßŠüÜüĆ÷×ĂÜÖćøìéúĂÜ ÙšîĀćĂĆêúĆÖþèŤêîđĂÜ đøĉęöđ×šćÿĎŠüÜÝø
×ĂÜÖćøìĞćøšć÷êîđĂÜĒúąđöČęĂĕéšúĂÜìĞćĒúšü ĀćÖđéĘÖóïüŠćóùêĉÖøøöîĊĚĕéšñú ÿćöćøëúéÙüćöøĎšÿċÖÖééĆî ÿĆïÿîõć÷Ĕî
ìĊę÷ĆÜ×ćéìĆÖþąìćÜĂćøöèŤ (coping skills) ĒúąÖćøĒÖšðŦâĀćìĊęđĀöćąÿöĔîÖćøÝĆéÖćø øüöìĆĚÜĕéšÿČęĂÿćøÙüćöÙĆï×šĂÜĔÝìĊęĕöŠöĊ
üĉíĊÿČęĂÿćøĂČęîÖĘÝąìĞćĔĀšóùêĉÖøøöîĊĚÙÜĂ÷ĎŠĒúąđÖĉéöćÖ×ċĚîĕéš    
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Ă÷ŠćÜĕøÖĘêćöÝąóïüŠć ëċÜĒöšóùêĉÖøøöđÿĊę÷ÜêŠćÜė ÝąóïïŠĂ÷öćÖ×ċĚîĔîßŠüÜüĆ÷øčŠî đéĘÖÿŠüîĔĀâŠĂćÝìéúĂÜìĞćĒúšü
ĕöŠĕéšìĞćĂĊÖ ĒêŠÝąöĊđéĘÖÝĞćîüîĀîċęÜ ìĊęöĊÖćøìĞćóùêĉÖøøöđÿĊę÷ÜîĆĚîàĚĞćė Ă÷ŠćÜêŠĂđîČęĂÜ Ýîđ×šć×Šć÷ñĉéðÖêĉ ĒúąđøĉęööĊñúÖøąìï
ÖĆïÖćøìĞćĀîšćìĊęĔîßĊüĉêðøąÝĞćüĆîĕéš  
 
úĆÖþèąĂćÖćøĒúąĂćÖćøĒÿéÜ 

ÝćÖÿćđĀêčéĆÜÖúŠćü×šćÜêšî ĔîðŘó.ý. 2556 ÿöćÙöÝĉêĒóì÷ŤĂđöøĉÖć (American Psychiatric Association; APA) 

ÝċÜĕéšöĊÖćøïøøÝčõćüą non-suicidal self-injury disorder đðŨîÖćøüĉîĉÝÞĆ÷ĔĀöŠĔî diagnostic and statistical manual of 

mental disorders ÞïĆïìĊę 5 (DSM-5 )10 ēé÷öĊđÖèæŤĔîÖćøüĉîĉÝÞĆ÷êćöúĆÖþèąĂćÖćø ĕéšĒÖŠ   
1. ĔîøĂï 1 ðŘìĊęñŠćîöć öĊÖćøêĆĚÜĔÝìĞćøšć÷øŠćÜÖć÷êîđĂÜ đóČęĂĔĀšđÖĉéÙüćöđÝĘïðüé øĂ÷ßĚĞć ïćéĒñú ĀøČĂđúČĂéĂĂÖ

öćÖÖüŠć 5 ÙøĆĚÜ ēé÷ĕöŠĕéšêšĂÜÖćøÝąđÿĊ÷ßĊüĉêĀøČĂÛŠćêĆüêć÷ ĒúąñĎšÖøąìĞćìøćïüŠćüĉíĊÖćøîĊĚÝąĕöŠìĞćĔĀšđÿĊ÷ßĊüĉê  
2. ĔîÖćøìĞćøšć÷øŠćÜÖć÷êîđĂÜîĆĚî ñĎšÖøąìĞćöĊÙüćöÙćéĀüĆÜüŠć óùêĉÖøøöÝąîĞćĕðÿĎŠ (1) ÖćøúéĀøČĂñŠĂîÙúć÷úÜ

×ĂÜĂćøöèŤìćÜúï (2) Öćøđóĉęö×ċĚî×ĂÜĂćøöèŤìćÜïüÖ (3) đóČęĂĒÖšðŦâĀćĔîÿĆöóĆîíõćóøąĀüŠćÜïčÙÙú (interpersonal difficulty) 

ēé÷óùêĉÖøøöìĞćøšć÷êîđĂÜîĆĚîîĞćĕðÿĎŠÿĉęÜìĊęÙćéĀüĆÜÝøĉÜĔîßŠüÜÿĆĚîė ĒúąìĞćĔĀšñĎšðśü÷÷ĉęÜêšĂÜóċęÜóćüĉíĊÖćøìĞćøšć÷êîđĂÜàĚĞćöćÖ×ċĚî  
3. ÙüćöêĆĚÜĔÝìĞćøšć÷êîđĂÜîĆĚîÿĆöóĆîíŤÖĆïĂ÷ŠćÜîšĂ÷ 1 ×šĂêŠĂĕðîĊĚ (1) ÖćøöĊðŦâĀćÿĆöóĆîíõćóøąĀüŠćÜïčÙÙú 

ĂćøöèŤìćÜúï (2) öĊÙüćöĀöÖöčŠîÙĉéëċÜÖćøìĞćøšć÷êîđĂÜìĊę÷ćÖÝąÙüïÙčöÖŠĂîÝąìĞćÖćøìĞćøšć÷êîđĂÜ (3) ÙĉéëċÜÖćøìĞćøšć÷
øŠćÜÖć÷êîđĂÜïŠĂ÷ 

4. óùêĉÖøøöìĞćøšć÷øŠćÜÖć÷êîđĂÜ ĕöŠĔßŠđðŨîĕðđóČęĂÖćøêÖĒêŠÜøŠćÜÖć÷ đßŠî  ÖćøđÝćą ÖćøÿĆÖ ĀøČĂóĉíĊÖøøö
ìćÜýćÿîć đðŨîêšî ĒúąĕöŠĔßŠĒÙŠÖćøĒÖąđÖćĀøČĂÖĆéđúĘï  

5. ÿŠÜñúÖøąìïêŠĂÖćøìĞćĀîšćìĊęĔîßĊüĉêðøąÝĞćüĆîĔîéšćîêŠćÜė đßŠî ÖćøđøĊ÷î ÿĆöóĆîíõćóìćÜÿĆÜÙö đðŨîêšî 

6. óùêĉÖøøöîĊĚĕöŠĕéšđÖĉéĔîßŠüÜìĊęöĊĂćÖćøðøąÿćìĀúĂî (psychotic episode) ĀøČĂõćüąëĂî÷ć ĒúąĕöŠĔßŠ
ĂćÖćøóùêĉÖøøöìĞćàĚĞćìĊęóïĔîēøÙìćÜéšćîóĆçîćÖćøĀøČĂÿćöćøëĂíĉïć÷ĕéšéšü÷ēøÙìćÜÝĉêđüßĀøČĂēøÙìćÜéšćîøŠćÜÖć÷ĂČęîė 
đßŠî psychotic disorder, autistic spectrum disorder, Lesch-Nyhan syndrome, õćüąÿêĉðŦââćïÖóøŠĂÜ, stereotypic 

movement disorder, trichotillomania skin-picking disorder 

 
ÖćøðøąđöĉîõćüąÖćøìĞćøšć÷êîđĂÜĔîđéĘÖüĆ÷øčŠî 

ÖćøðøąđöĉîÖćøìĞćøšć÷êîđĂÜìĊęĕöŠĔßŠđóČęĂÖćøÛŠćêĆüêć÷ĔîđéĘÖüĆ÷øčŠî öĊÿĉęÜìĊęÙüøðøąđöĉî ĕéšĒÖŠ úĆÖþèą øĎðĒïï
ÖćøìĞćøšć÷êîđĂÜ ìĆĚÜĔîđøČęĂÜüĉíĊÖćø ÙüćöøčîĒøÜ Ăć÷čìĊęđøĉęöìĞć ÙüćöëĊę Ùüćö÷ćüîćî×ĂÜóùêĉÖøøö ĒúąđðŜćĀöć÷×ĂÜ
ÖćøöĊóùêĉÖøøöìĞćøšć÷êîđĂÜ (functions of the behavior) đóČęĂđ×šćĔÝúĆÖþèą×ĂÜóùêĉÖøøö ÿĉęÜÖøąêčšî ĒúąÝčéðøąÿÜÙŤ
×ĂÜÖćøìĞć àċęÜöĊÙüćöĒêÖêŠćÜĀúćÖĀúć÷ĔîđéĘÖüĆ÷øčŠîĒêŠúąÙî ĒúąîĞćöćĔßšĔîÖćøüćÜĒñîÖćøøĆÖþćđÞóćąêĆü (individual 

treatment planning) àċęÜÝąöĊÙüćöĒêÖêŠćÜÖĆî×ċĚîĂ÷ĎŠÖĆïúĆÖþèąÖćøìĞćøšć÷êîđĂÜ ÙüćöøčîĒøÜ×ĂÜĂćÖćø ðŦÝÝĆ÷Öøąêčšî
ĔĀšđÖĉéÖćøìĞćøšć÷êîđĂÜ ìĆĚÜðŦÝÝĆ÷õć÷îĂÖĒúąðŦÝÝĆ÷õć÷ĔîÝĉêĔÝ ĒúąñúìĊęđÖĉé×ċĚîêćööć×ĂÜÖćøìĞćøšć÷êîđĂÜ ēé÷ĂćÝĔßš
ĒïïÿĂïëćößŠü÷ĔîÖćøðøąđöĉîøŠüöéšü÷ đóČęĂĕéš×šĂöĎúìĊęÙøïëšüîĔîÖćøìĞćÙüćöđ×šćĔÝ ĒúąüćÜĒñî ĔîÖćøßŠü÷đĀúČĂñĎšðśü÷ 
ēé÷Ĕîðøąđìýĕì÷ĕéšöĊÖćøĒðúĒïïÿĂïëćö The Brief Non-suicidal Self Injury Assessment Tool (BNSSI-AT) àċęÜóĆçîć
ēé÷ The Cornell Research Program for Self- Injury and Recovery11 ēé÷ĒïïÿĂïëćöÝąÙøĂïÙúčö êĆĚÜĒêŠøĎðĒïï 
đĀêčñúĔîÖćøìĞćøšć÷êîđĂÜ ÙüćöëĊę Ăć÷čìĊęđøĉ ęöìĞć ÙüćöêĆĚÜĔÝĔîÖćøđúĉÖóùêĉÖøøö ÿĉęÜìĊęìĞćĔĀš÷ĆÜÙÜöĊóùêĉÖøøöìĞćøšć÷
êîđĂÜĂ÷ĎŠ ĒøÜđÿøĉöìćÜïüÖìĊęĕéšøĆïĒúąÙüćöêøąĀîĆÖëċÜñúÖøąìïêŠĂßĊüĉê×ĂÜóùêĉÖøøöìĞćøšć÷êîđĂÜ đóČęĂîĞćöćĔßš
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ðøąÖĂïÖćøðøąđöĉîñĎšðśü÷ìćÜÙúĉîĉÖĒúąĔîÜćîüĉÝĆ÷ ēé÷ÿćöćøëéćüîŤēĀúéĒïïÿĂïëćö BNSSI-AT (Thai-version ) ēé÷ĕöŠöĊ
ÙŠćĔßšÝŠć÷ĕéšìĊę http://www.selfinjury.bctr.cornell.edu/perch/resources/baebsxbtham-bnssi-at-thai-version.pdf 

 
ÖćøøĆÖþć 

ðŦÝÝčïĆîõćüąÖćøìĞćøšć÷êîđĂÜĔîđéĘÖüĆ÷øčŠî ÷ĆÜĕöŠöĊ÷ćđÞóćąìĊęĔßšÿĞćĀøĆïõćüąîĊĚēé÷êøÜ ÖćøøĆÖþć÷ĆÜđðŨîøĎðĒïï
ÖćøøĆÖþćđÞóćąøć÷ ēé÷×ċĚîÖĆïÙüćöøčîĒøÜ×ĂÜĂćÖćøĔîđéĘÖĒêŠúąÙî ĒúąēøÙøŠüöìćÜÝĉêđüßìĊęóï ēé÷ÝĉêĒóì÷ŤìĊęéĎĒú
ÝąüćÜĒñîÖćøøĆÖþćøŠüöÖĆïñĎšðśü÷ ÙøĂïÙøĆü ĒúąìĊöÿĀÿć×ćüĉßćßĊóìĊęøŠüöéĎĒú àċęÜÖćøøĆÖþćÝąöĊÙüćöĒêÖêŠćÜÖĆîĔîñĎšðśü÷
ĒêŠúąøć÷ (personalized treatment) 

ĂÜÙŤðøąÖĂïĀúĆÖ×ĂÜÖćøøĆÖþć ðøąÖĂïĕðéšü÷  
1. ÖćøøĆÖþćēøÙøŠüöìćÜÝĉêđüßìĊęóï đßŠî ēøÙÿöćíĉÿĆĚî ēøÙüĉêÖÖĆÜüú ēøÙàċöđýøšć ìĆĚÜÖćøĔßš÷ćĒúąÖćøìĞćÝĉêïĞćïĆé

ÿĞćĀøĆïēøÙîĆĚî   
2. ÖćøøĆÖþćõćüąìĞćøšć÷êîđĂÜêćöÙüćöøčîĒøÜ ĀøČĂ Stepped-care model9,12 àċęÜöĊĀúĆÖÖćø ÙČĂ ñĎšðśü÷

ĒêŠúąÙîÝąöĊÙüćöêšĂÜÖćøÙüćöđ×šö×šî (intensity) ĔîÖćøøĆÖþćìĊęĕöŠđìŠćÖĆî ÖćøðøąđöĉîÙüćöøčîĒøÜ ÙüćöđÿĊę÷Ü ñúÖøąìï
×ĂÜóùêĉÖøøöêŠĂßĊüĉê (functional impairment) ðŦÝÝĆ÷ìĊęìĞćĔĀšóùêĉÖøøö÷ĆÜÙÜĂ÷ĎŠ (maintaining factors) ĔîñĎšðśü÷
ìĊęĂćÖćøøčîĒøÜ ÷ćüîćî ĒúąñúÖøąìïöćÖ ÝĞćđðŨîêšĂÜĕéšøĆïÖćøøĆÖþćìĊęđ×šö×šîöćÖÖüŠćĔîñĎšðśü÷ìĊęđóĉęÜđøĉęöìéúĂÜìĞćøšć÷êîđĂÜ 
ēé÷ÖćøøĆÖþćÝąöĊÙüćöĒêÖêŠćÜêĆĚÜĒêŠÖćøĔĀšÙĞćðøċÖþć ÿĂîìĆÖþąÖćøÝĆéÖćøĂćøöèŤđïČĚĂÜêšî đóČęĂðŜĂÜÖĆîÖćøìĞćàĚĞć  
ÿŠüîĔîñĎšðśü÷ìĊęĂćÖćøîšĂ÷ ÙüćöøčîĒøÜêęĞć ÖćøìĞćÝĉêïĞćïĆé ÿĂîìĆÖþąÖćøðøĆïÙüćöÙĉéĒúąóùêĉÖøøö øüöĕðëċÜÖćøïĞćïĆé
ÙøĂïÙøĆüĒúąĔîñĎšðśü÷ìĊęĂćÖćøöćÖ×ċĚîĀøČĂĔîøąéĆïðćîÖúćÜĕðÝîëċÜÖćøøĆïđðŨîñĎšðśü÷ĔîĒúąđ×šćēðøĒÖøöïĞćïĆéôŚŪîôĎĔîñĎšðśü÷
ìĊęĂćÖćøđøČĚĂøĆÜ ĔßšüĉíĊÖćøìĊęøčîĒøÜĒúąöĊÙüćöđÿĊę÷ÜìĊęÝąìĞćøšć÷êîđĂÜøčîĒøÜÝîđÿĊ÷ßĊüĉêĕéš  
 
ÿøčð  

ÖćøìĞćøšć÷êĆüđĂÜìĊęĕöŠĔßŠÖćøÛŠćêĆüêć÷ĔîđéĘÖüĆ÷øčŠîđðŨîõćüąìĊęóïĕéšöćÖ×ċĚîđøČęĂ÷ė ìĆĚÜĔîêŠćÜðøąđìýĒúąĔîðøąđìýĕì÷ 
àċęÜđðŨîñúöćÝćÖúĆÖþèąìćÜÿĆÜÙö ÙøĂïÙøĆüìĊęđðúĊę÷îĒðúÜĕð ĒúąĂĉìíĉóúÝćÖÿČęĂêŠćÜė ÿŠÜñúĔĀšđéĘÖüĆ÷øčŠîĔî÷čÙðŦÝÝčïĆî
đÖĉéÙüćöđÙøĊ÷éĒúąĂćøöèŤìćÜúïĕéšïŠĂ÷ ×ćéìĆÖþąĔîÖćøÝĆéÖćøĂćøöèŤ ÖćøĒÖšðŦâĀć êúĂéÝîÖćøĔßšÿČęĂĂ÷ŠćÜđĀöćąÿö 
ĂćÝîĞćĕðÿĎŠÖćøđÖĉéēøÙìćÜÝĉêđüßĔîđéĘÖüĆ÷øčŠîðŦâĀćìćÜĂćøöèŤĒúąóùêĉÖøøöĂČęîđóĉęööćÖ×ċĚîêćööć Ùüćöđ×šćĔÝĔîðŦÝÝĆ÷ 
ìĊęđÖĊę÷ü×šĂÜÖĆïÖćøđÖĉéðŦâĀć ĒúąüÜÝøìĊęìĞćĔĀšðŦâĀć ĂćøöèŤĒúąóùêĉÖøøö÷ĆÜÙÜĂ÷ĎŠêŠĂđîČęĂÜ àċęÜĂćÝÖúć÷đðŨîðŦâĀćđøČĚĂøĆÜ
ìĊęöĊÙüćöøčîĒøÜöćÖ×ċĚî öĊÿŠüîÿĞćÙĆâĔîÖćøüćÜĒñîÖćøøĆÖþć øüöĕðëċÜÖćøóĆçîćøĎðĒïïüĉíĊÖćøðŜĂÜÖĆîðŦâĀćĔîøą÷ą÷ćü
ìĊęđĀöćąÿöêŠĂĕð 
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*  

õćüąîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠî 
Insomnia in children and adolescent 

ëĉøóø êĆĚÜÝĉêêĉóø* 
 

õćüąîĂîĕöŠĀúĆï (insomnia) đðŨîĂćÖćøîĞć×ĂÜðŦâĀćĀúć÷Ă÷ŠćÜìĊęĒóì÷ŤÙüøìĞćÖćøðøąđöĉîđóČęĂĀćÿćđĀêč×ĂÜðŦâĀć 
đßŠî ēøÙìćÜÖć÷ (ēøÙĀĂïĀČé ēøÙĂšüî ēøÙìćÜøąïïðøąÿćìĒúąÖúšćöđîČĚĂ ÖøéĕĀú÷šĂî đðŨîêšî) ēøÙìćÜÝĉêđüß (ēøÙàċöđýøšć 
ēøÙüĉêÖÖĆÜüú đðŨîêšî) ēøÙÿöćíĉÿĆĚî ĂĂìĉÿêĉÖ đðŨîêšî1 àċęÜÖćøîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠîđðŨîðŦâĀćìĊęóïĕéšïŠĂ÷ ĒúąÝąÿŠÜñúÖøąìï
ìĆĚÜÖĆïêĆüđéĘÖđĂÜ đßŠî ÖøąìïêŠĂÿč×õćóøŠćÜÖć÷ĒúąÝĉêĔÝ ÙüćöÿćöćøëìćÜÖćøđøĊ÷îúéúÜ öĊĂćøöèŤĒúąóùêĉÖøøöìĊęĕöŠđĀöćąÿö 
đßŠî (ĀÜčéĀÜĉé Öšćüøšćü)2 ĒúąêŠĂñĎšìĊęéĎĒúđéĘÖøŠüöéšü÷ ēé÷óïüŠćñĎšéĎĒúöĊĂćÖćøàċöđýøšć ÙüćöđÙøĊ÷é ĂŠĂîúšć ĒúąöĊðŦâĀćÖĆï
ÙĎŠÿöøÿ ĕéšđóĉęö×ċĚîđöČęĂđìĊ÷ïÖĆïÖćøéĎĒúđéĘÖìĊęĕöŠöĊðŦâĀćÖćøîĂî3,4 ÖćøÙšîĀćĒúąøĆÖþćĂćÖćøîĂîĕöŠĀúĆïêĆĚÜĒêŠđøĉęöĒøÖÝċÜöĊ
ÙüćöÿĞćÙĆâĔîÖćøßŠü÷úéÖćøđÖĉéðŦâĀć ñúÖøąìïêŠćÜė ĒúąÖćøÖĞćđøĉï×ĂÜēøÙìćÜÿč×õćóÖć÷ĒúąÝĉêĕéš5 
 

ÙĞćÝĞćÖĆéÙüćö 
õćüąîĂîĕöŠĀúĆï (insomnia) Āöć÷ëċÜ ÖćøîĂîìĊęöĊÙüćö÷ćÖúĞćïćÖĔîÖćøđøĉęöđ×šćîĂî ( initiating sleep) 

ĀøČĂøĆÖþćÖćøîĂîĔĀšĕéšêúĂéøą÷ąđüúćìĊęêšĂÜÖćø (maintaining sleep) ĒúąÖćøîĂîìĊęĕöŠöĊÙčèõćó ÿŠÜñúÖøąìïêŠĂÖćøĔßš
ßĊüĉêðøąÝĞćüĆî6 àċęÜĒêÖêŠćÜÝćÖÖćøĂéîĂî (sleep deprivation) ēé÷ÖćøîĂîĕöŠĀúĆïÝąđÖĉéÖćøîĂîĀúĆïĕéš÷ćÖĒöšüŠćÝąöĊēĂÖćÿ
îĂîĂ÷ŠćÜđóĊ÷ÜóĂĒúšüÖĘêćö7  

 

øąïćéüĉì÷ć 

ðŦâĀćÖćøîĂîóïĕéšïŠĂ÷ĔîđéĘÖĒúąüĆ÷øčŠî ēé÷ĔîđéĘÖÖŠĂîüĆ÷đøĊ÷î óïĕéšøšĂ÷úą 36 ĔîđéĘÖüĆ÷đøĊ÷îóïĕéšøšĂ÷úą 20  
ĔîđéĘÖüĆ÷øčŠîóïĕéšøšĂ÷úą 23.8 ĂćÖćøîĂîĕöŠĀúĆïöĆÖđÖĉéēé÷đÞúĊę÷ìĊęĂć÷č 11 ðŘ ĕöŠóïÙüćöĒêÖêŠćÜ×ĂÜðŦâĀćîĊĚøąĀüŠćÜđóýĀâĉÜ
ĀøČĂđóýßć÷ĔîßŠüÜÖŠĂîüĆ÷đÝøĉâóĆîíčŤ ĒêŠđöČęĂđ×šćÿĎŠüĆ÷đÝøĉâóĆîíčŤĒúšüÝąóïÖćøđÖĉéðŦâĀćîĂîĕöŠĀúĆïìĊęđéŠîßĆéĔîđóýĀâĉÜ8 

 

ÖøąïüîÖćøîĂîĀúĆï 

ÖćøÙüïÙčöÖćøîĂîĀúĆïðøąÖĂïĕðéšü÷ÖøąïüîÖćøìĞćÜćîøŠüöÖĆî×ĂÜ 2 ÖøąïüîÖćøĀúĆÖ ÙČĂ process C 
(Circadian) Ēúą process S (Sleep-wake homeostasis) đóČęĂĔĀšđÖĉéüÜÝøÖćøîĂîĀúĆï-êČęîìĊęđĀöćąÿö 

1. Process C đðŨîêĆüÙüïÙčöÝĆÜĀüąÖćøìĞćÜćî×ĂÜøŠćÜÖć÷ĔĀšÿĂéÙúšĂÜÖĆï circadian system àċęÜđðŨîîćāĉÖćßĊüĉê
ìĊęÙĂ÷ïĂÖøŠćÜÖć÷ĔĀšĂ÷ĎŠĔîõćüąêČęîĀøČĂĀúĆï ēé÷ÖćøÙüïÙčöÖćøĀúĆęÜăĂøŤēöî ĂčèĀõĎöĉ×ĂÜøŠćÜÖć÷ĒúąøąïïðøąÿćìĂĆêēîöĆêĉ 
ēé÷öĊýĎî÷ŤÙüïÙčöìĊę suprachiasmatic nucleus Ĕî hypothalamus  

2. Process S đðŨîøąïïÿöéčúõć÷ĔîøŠćÜÖć÷ (sleep-wake homeostasis) đðŨîÖøąïüîÖćøĔĀšđÖĉéÙüćöêšĂÜÖćø
ĔîÖćøîĂîĀúĆï (sleep drive) ēé÷đÖĉéÝćÖÖćøÿąÿöÙüćöêšĂÜÖćøĔîÖćøîĂîĀúĆï (sleep debt) ñŠćîÖćøÿąÿö×ĂÜ 
adenosine ĔîßŠüÜìĊęöĊÖćøêČęîîĂî ĒúąđöČęĂđøćîĂîĀúĆïÙüćöêšĂÜÖćøĔîÖćøîĂîĀúĆïÝąúéúÜ8 

đöČęĂđøćîĂîĀúĆï üÜÝøÖćøîĂîĀúĆïÝąöĊ 2 ßŠüÜ ÙČĂ NREM Sleep (non-rapid eye movement sleep) Ēúą 
REM Sleep (rapid eye movement sleep) ēé÷ÝąđøĉęöÝćÖ NREM ÖŠĂîĒúšüÝċÜđÖĉé REM ÿúĆïÖĆîĕð ēé÷ÝąöĊÖćøđðúĊę÷îĒðúÜ
üÜÝøĔîĒêŠúąßŠüÜĂć÷č (õćóìĊę 1) ĒúąÿŠÜñúêŠĂÖćøîĂîĀúĆïÖćøêČęîĔîĒêŠúąüĆ÷ìĊęĒêÖêŠćÜÖĆî 
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õćóìĊę 1 üÜÝøÖćøîĂîĀúĆïĔîĒêŠúąßŠüÜĂć÷č9 
 

ÖćøđÖĉéðŦâĀćîĂîĕöŠĀúĆï 

øĎðĒïï×ĂÜÖćøîĂîöĊÖćøđðúĊę÷îĒðúÜêúĂéßŠüÜßĊüĉê àċęÜÖćøđðúĊę÷îĒðúÜÖćøîĂîđðŨîñúöćÝćÖðŦÝÝĆ÷ìĆĚÜìćÜßĊüõćó 
óĆçîćÖćø ÿõćóÝĉêĔÝ ĒúąÝćÖÿĉęÜĒüéúšĂö đßŠî ÖćøđÝøĉâđêĉïēê×ĂÜÿöĂÜ ÖćøđðúĊę÷îĒðúÜ×ĂÜ circadian system ăĂøŤēöî 
ÖćøđðúĊę÷îĒðúÜ×ĂÜÖĉÝüĆêøðøąÝĞćüĆîĔîĒêŠúąïčÙÙú ÿĉęÜĒüéúšĂöĒúąĀîšćìĊęìĊęêšĂÜøĆïñĉéßĂï đðŨîêšî10 ðŦâĀćÖćøîĂîĕöŠĀúĆï
ĔîđéĘÖĒêŠúąßŠüÜüĆ÷ìĊęóïĕéšïŠĂ÷ öĊéĆÜîĊĚ 

1. ÖćøîĂîĕöŠĀúĆïĔîđéĘÖìćøÖĒúąđéĘÖđúĘÖ ßŠüÜĂć÷č 6 đéČĂî-2 ðŘ đðŨîüĆ÷ìĊę÷ĆÜöĊÖćøêČęîîĂîêĂîÖúćÜÙČîĕéšïŠĂ÷ 
đðŨîßŠüÜìĊęđéĘÖöĊóĆçîćÖćøìĊęđðúĊę÷îĒðúÜĀúć÷Ă÷ŠćÜìĊęĂćÝÿŠÜñúÖøąìïêŠĂðäĉÿĆöóĆîíŤøąĀüŠćÜđéĘÖĒúąñĎšðÖÙøĂÜ àċęÜÿŠÜñúêŠĂ
ÖćøîĂî đßŠî ÖćøđÖĉéõćüąüĉêÖÖĆÜüúÝćÖÖćøĕöŠĕéšĂ÷ĎŠÖĆïïčÙÙúìĊęÙčšîđÙ÷ (separation anxiety) ĀøČĂìĊęóïĕéšïŠĂ÷ÙČĂ đéĘÖĕöŠöĊ
ÙüćöÿćöćøëĔîÖćøÖúŠĂöîĂîéšü÷êĆüđĂÜ (self-soothing) ēé÷ÝąđðŨîðŦâĀćêĆĚÜĒêŠÖćøđøĉęöìĊęÝąîĂîĀøČĂîĂîĀúĆïĕðĒúšü 
öĊêČ ęîÖúćÜéċÖ ēé÷ìĊęđéĘÖĕöŠÿćöćøëîĂîĀúĆïĕéšéšü÷êîđĂÜĀćÖĕöŠöĊñĎšðÖÙøĂÜßŠü÷ (behavioral insomnia: sleep-onset 

association types) đðŨîêšî 

2. ÖćøîĂîĕöŠĀúĆïĔîđéĘÖĂć÷č 2-6 ðŘ đéĘÖĔîüĆ÷îĊĚ÷ĆÜóïÖćøêČęîïŠĂ÷êĂîÖúćÜÙČîĒêŠúéúÜÝćÖđéĉö ÖćøÜĊïĀúĆï
ßŠüÜÖúćÜüĆîúéúÜ ĔîüĆ÷îĊĚđéĘÖöĊÙüćöđðŨîêĆü×ĂÜêĆüđĂÜöćÖ×ċĚî öĊÙüćöÙĉéÿøšćÜÿøøÙŤĒúąöĊÝĉîêîćÖćø ðŦâĀćÖćøîĂîĕöŠĀúĆï
ÿŠüîĔĀâŠđðŨîÝćÖðŦâĀćóùêĉÖøøö (behavioral insomnia: limit setting type) àċęÜđÖĉéÝćÖÖćøìĊęđéĘÖêŠĂêšćîĕöŠ÷Ăöđ×šćîĂî
đóČęĂìéÿĂïÖãĀøČĂ×ĊéÙüćöÿćöćøë×ĂÜêîđĂÜ ÖćøÖúĆüÖćøđ×šćîĂî (nighttime fears) ÝćÖÖćøìĊęöĊÝĉîêîćÖćøëċÜÿĆêüŤðøąĀúćé 
ñĊ ÖúĆüÙüćööČé ÖćøòŦîøšć÷ (nightmare) óïĕéšøšĂ÷úą 50 ×ĂÜđéĘÖĔîüĆ÷îĊĚ11 Ēúą parasomnias (disorder of arousal 

from Non-REM Sleep đßŠî sleep walking, night terrors) àċęÜđÖĉé×ċĚîĀúĆÜÝćÖîĂîĀúĆïĕðĒúšü 1-2 ßĆęüēöÜ ēé÷Ýąóï
úĆÖþèą×ĂÜĂćÖćøìĊęðúčÖđéĘÖĕéš÷ćÖßŠüÜöĊĂćÖćøĒúąÿŠüîĔĀâŠđéĘÖÝąÝĞćđĀêčÖćøèŤĕöŠĕéšĀøČĂÝĞćĕéšîšĂ÷ 

3. ÖćøîĂîĕöŠĀúĆïĔîđéĘÖüĆ÷đøĊ÷î 6-11 ðŘ đéĘÖĔîüĆ÷îĊĚĕöŠöĊÖćøÜĊïĀúĆïĒúšü óĆçîćÖćøìĊęÿĞćÙĆâìĊęÿŠÜñúÖĆïđéĘÖüĆ÷îĊĚ 
ÙČĂ ÖćøöĊđóČęĂî đéĘÖÝąó÷ć÷ćöêĉéêŠĂĔÖúšßĉéđóČęĂîēé÷öĊÖćøĔßšÙĂöóĉüđêĂøŤ ēìøýĆóìŤöćÖ×ċĚî ĀøČĂïćÜÙîÝąöĊÖĉÝÖøøö
îĂÖïšćîđóĉęö×ċĚî øüöëċÜ÷ĆÜöĊÝĉîêîćÖćøĒúąđÖĉéÖćøÖúĆüĕéš ÿŠÜñúĔĀšđóĉęöÖćøêČęîêĆü đÖĉéđðŨîðŦâĀćÖćøîĂî îĂÖÝćÖðŦÝÝĆ÷
ÝćÖóĆçîćÖćø óùêĉÖøøöĒúąÿĉęÜĒüéúšĂöĒúšü ÿćđĀêčìĊęìĞćĔĀšîĂîĕöŠĀúĆïĔîđéĘÖüĆ÷îĊĚ÷ĆÜöĊđøČęĂÜ×ĂÜÖćøđÖĉéđĀêčÖćøèŤìĊęĕöŠéĊ
ĔîßĊüĉê đßŠî ðŦâĀćÙøĂïÙøĆü ðŦâĀćÖćøđøĊ÷î đðŨîêšî 

4. ÖćøîĂîĕöŠĀúĆïĔîđéĘÖüĆ÷øčŠî đéĘÖüĆ÷øčŠîöĆÖÝąđ×šćîĂîßšćÖüŠćđéĉö ðøąöćè 2 ßĆęüēöÜ àċęÜđðŨîĂĉìíĉóú×ĂÜìĆĚÜðŦÝÝĆ÷
ìćÜßĊüõćóĒúąðŦÝÝĆ÷ìćÜÿĆÜÙö ðŦÝÝĆ÷ìćÜßĊüõćó ÙČĂ öĊÖćøĀúĆęÜđöúćēìîĉîìĊęßšćúÜÿŠÜñúêŠĂÖćøđøĉęöÜŠüÜßšćúÜ ÿŠÜñúìĞćĔĀš
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đéĘÖîĂîĕöŠđóĊ÷ÜóĂĔîßŠüÜüĆîĕðēøÜđøĊ÷îĒúąÖúĆïöćîĂîöćÖ×ċĚîĔîßŠüÜüĆîĀ÷čéìĈĔĀšêČęîÿć÷ ēé÷ëšćđéĘÖöĊÖćøîĂîìĊęĕöŠđðŨîđüúć 
ÖĘ÷ĉęÜÿŠÜñúĔĀšđÖĉéðŦâĀćîĂîĕöŠĀúĆïđóĉęö×ċĚî ĔîéšćîóĆçîćÖćø üĆ÷øčŠîđðŨîüĆ÷ìĊęëĎÖÖøąêčšîĂćøöèŤĒúąÙüćöÙĉéĕéšÜŠć÷ ñĎšðÖÙøĂÜ
úéÖćøÙüïÙčö öĊÖćøêĉéêŠĂÖĆïđóČęĂîöćÖ×ċĚî ÷ĉęÜđðŨîðŦÝÝĆ÷ìĊęìĈĔĀšüĆ÷øčŠîöĊðŦâĀćÖćøîĂî 12 ÝćÖÖćøìïìüîüøøèÖøøö
Ă÷ŠćÜđðŨîøąïïĒúąÖćøüĉđÙøćąĀŤĂõĉöćî (systematic review and meta-analysis) ÿćöćøëÿøčððŦÝÝĆ÷×ĂÜðŦâĀćÝćÖ
ÖćøîĂîĕöŠĀúĆïĔîüĆ÷øčŠî éĆÜêćøćÜìĊę 1 

 

êćøćÜìĊę 1 ÿøčððŦÝÝĆ÷ìĊęìĈĔĀšðŦâĀćîĂîĕöŠĀúĆïÙÜĂ÷ĎŠ (perpetuating factors) ĔîđéĘÖĒúąüĆ÷øčŠî5  
ðŦÝÝĆ÷ìćÜøŠćÜÖć÷ ðŦÝÝĆ÷ìćÜÝĉêĔÝ ðŦÝÝĆ÷ìćÜÿĆÜÙö 

- ĔîđéĘÖĒúąüĆ÷øčŠîëĎÖÖøąêčšîĂćøöèŤĒúąÙüćöÙĉéĕéšÜŠć÷ 
(cognitive-emotional hyperarousal) 

- đéĘÖüĆ÷øč ŠîóïðŦâĀć homeostatic sleep pressure 

ĔîßŠüÜêČęîîĂîÿŠÜñúĔĀšÜŠüÜîĂîúéúÜ 
- öĊÖćøĔßšÙćĒôĂĊîĀøČĂÿćøđÿóêĉéđóČęĂßŠü÷ĔĀšĕöŠÜŠüÜîĂî

đöČęĂêšĂÜÖćøêČęî 

- đéĘÖöĊÖĉÝÖøøö ÙüćöøĆïñĉéßĂï
êŠĂĀîšćìĊęđóĉęö×ċĚî  

- öĊÙüćöÿîĔÝìćÜÿĆÜÙöđóĉęö×ċĚî
đßŠî ÖćøìĈÖćøïšćî ÖćøêĉéêŠĂ
ÖĆïđóČęĂî ìĈĔĀšđéĘÖîĂîîšĂ÷úÜ 

đðŨîêšî 

- ñĎšðÖÙøĂÜöĊÖćøÙüïÙčö
ÖćøîĂî×ĂÜđéĘÖĔîßŠüÜ
đéĘÖđ×šćÿĎŠüĆ÷øčŠîúéúÜ 

- ĂčðÖøèŤÿČęĂÿćøìĊęđ×šćëċÜ
ĕéšÜŠć÷ 

 

đÖèæŤÖćøüĉîĉÝÞĆ÷  
đÖèæŤÖćøüĉîĉÝÞĆ÷õćüąîĂîĕöŠĀúĆï (insomnia disorder) êćö DSM-V13 öĊéĆÜîĊĚ  
A. ĕöŠóĂĔÝÖĆïðøĉöćèĒúąÙčèõćó×ĂÜÖćøîĂî đÖĉé×ċĚîĂ÷ŠćÜîšĂ÷ 3 üĆîêŠĂÿĆðéćĀŤ ĕöŠîšĂ÷ÖüŠć 3 đéČĂîēé÷öĊĂćÖćø

öćÖÖüŠćĀøČĂđìŠćÖĆï 1 Ĕî 3 ×šĂ: ÙüćöúĈïćÖĔîÖćøđøĉęöêšîÖćøîĂîĀúĆï ÙüćöúĈïćÖĔîÖćøøĆÖþćîĂîĀúĆïêŠĂđîČęĂÜ ÖćøêČęîîĂî
êĂîđßšćÖŠĂîđüúć  

B. ĂćÖćøîĂîĕöŠĀúĆïÿŠÜñúêŠĂßĊüĉêðøąÝĈüĆîĔîéšćîêŠćÜė   
C. Ùüćö÷ćÖúĈïćÖĔîÖćøîĂîĀúĆïìĊęđÖĉé×ċĚîđðŨîđüúćĂ÷ŠćÜîšĂ÷ 3 ÙČîêŠĂÿĆðéćĀŤ  
D. öĊĂćÖćøĂ÷ŠćÜîšĂ÷ 3 đéČĂî  
E. öĊĂćÖćøìĆĚÜė ìĊęöĊēĂÖćÿĔîÖćøîĂîĀúĆïĂ÷ŠćÜđóĊ÷ÜóĂ  
F. îĂîĕöŠĀúĆïēé÷ĕöŠĕéšđÖĉéÝćÖÙüćöñĉéðÖêĉÖćøîĂîĂČęî đßŠî ēøÙúöĀúĆï (narcolepsy) õćüąĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝ 

(breathing-related sleep disorder) îćŲĉÖćÖćøîĂîñĉéðÖêĉ (circadian rhythm sleep disorder), óùêĉÖøøöÖćøîĂîñĉéðÖêĉ 
(parasomnia) đðŨîêšî  

G. ÖćøîĂîĕöŠĀúĆïĕöŠĕéšđÖĉéÝćÖÖćøĔßš÷ćĀøČĂÿćøđÿóêĉé  
H. ĂćÖćøîĂîĕöŠĀúĆïĕöŠÿćöćøëĂíĉïć÷ĕéšéšü÷ēøÙìćÜÖć÷ĀøČĂēøÙÝĉêđüßĂČęîė 

 

ÖćøüĉîĉÝÞĆ÷  
ĂćýĆ÷×šĂöĎúìĆĚÜÝćÖêĆüñĎšðÖÙøĂÜ êĆüđéĘÖ ēé÷öĊÖøąïüîÖćø éĆÜîĊĚ14 

1. ÖćøàĆÖðøąüĆêĉ đóČęĂÙšîĀćÿćđĀêčĒúąðŦÝÝĆ÷ìĊęđÖĊę÷ü×šĂÜÖĆïðŦâĀćîĂîĕöŠĀúĆï  
1.1 ĂćÖćø×ĂÜēøÙêŠćÜė ìĊęÿŠÜñúêŠĂÖćøîĂî: ēøÙìćÜÖć÷Ēúą÷ćøĆÖþć ðŦâĀćóĆçîćÖćø ÖćøđøĊ÷î 

óùêĉÖøøöĒúąĂćøöèŤ×ĂÜđéĘÖ ÖćøðøąđöĉîõćüąìćÜÝĉêĔÝ 

1.2 øć÷úąđĂĊ÷éđÖĊę÷üÖĆïÖćøîĂî  

1.2.1 øą÷ąđüúć×ĂÜÖćøđÖĉéĂćÖćø ÖćøĒÖšĕ×ðŦâĀćÖćøîĂîđïČĚĂÜêšî Ēúąñú×ĂÜÖćøĒÖšĕ× 
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1.2.2 øĎðĒïïÖćøîĂî: đ×šćîĂîđöČęĂĕĀøŠ øą÷ąđüúćÖćøîĂîĀúĆï ÿëćîìĊęîĂî ÝĞćîüîÙøĆĚÜìĊęêČęî 

1.3 ðŦÝÝĆ÷ìĊęöĊñúêŠĂÖćøîĂî  

1.3.1 ðŦÝÝĆ÷éšćîÿĉęÜĒüéúšĂö: ÖćøĕéšøĆïĒÿÜĔîßŠüÜÖúćÜüĆîĒúąÖúćÜÙČî ( light exposure) 
ÖćøĔßšĀîšćÝĂêŠćÜė ÖćøĂĂÖÖĞćúĆÜÖć÷ đÿĊ÷ÜĒúąĂčèĀõĎöĉĔîÖćøîĂî 

1.3.2 ðŦÝÝĆ÷éšćîÿč×ĂîćöĆ÷ÖćøîĂî: ÖćøöĊÖĉÝüĆêøðøąÝĞćüĆîĔîÖćøîĂî (bedtime routines) 

öĊêćøćÜđüúćîĂî ÖćøêĂïÿîĂÜÙüïÙčö×ĂÜñĎšðÖÙøĂÜĔîÖćøîĂî×ĂÜđéĘÖ 

1.3.3 ðŦÝÝĆ÷éšćîÙøĂïÙøĆü: úĆÖþèąÖćøÙúĂé ĒúąÖćøĔĀšĂćĀćøêŠĂđéĘÖĔîßŠüÜüĆ÷ìćøÖ ēÙøÜÿøšćÜ
ĔîÙøĂïÙøĆü ÙüćöñĎÖóĆîĔîÙøĂïÙøĆü (attachment style) ðøąüĆêĉÖćøîĂî×ĂÜÙîĔîÙøĂïÙøĆüøüöëċÜúĆÖþèąÖćøîĂî (sleep 

patterns) ÙüćöÙćéĀüĆÜĔîÖćøîĂî×ĂÜÙøĂïÙøĆü ðŦÝÝĆ÷ìćÜüĆçîíøøö 

1.4 ñúÖøąìïÝćÖÖćøîĂîĕöŠĀúĆïêŠĂđéĘÖĒúąÙøĂïÙøĆü 

2. ÖćøêøüÝøŠćÜÖć÷ ÙüøêøüÝøŠćÜÖć÷ìčÖøąïï đóČęĂĒ÷ÖēøÙìćÜÖć÷ìĊęÿŠÜñúêŠĂÖćøîĂî
3. ÖćøìĞćĒïïïĆîìċÖÖćøîĂî (sleep diary) đóČęĂéĎøĎðĒïïÖćøîĂî (êćøćÜìĊę 2)
4. ÖćøĔßšĒïïÙĆéÖøĂÜðŦâĀćÖćøîĂî đßŠî The Children�s Sleep Habits Questionnaire (CSHQ) ÞïĆïõćþćĕì÷

ēé÷ñĎšðÖÙøĂÜ ÿĞćĀøĆïđéĘÖĂć÷č 4-10 ðŘ15, The Thai version of Sleep-Related Breathing Disordered (SRBD) 16, BEARS 

Sleep screening tool17  

5. ÖćøÿŠÜêøüÝđóĉęöđêĉö ĕöŠĕéšÿŠÜêøüÝĔîìčÖøć÷ìĊęöĊðŦâĀćÖćøîĂî ĒêŠÝąÿŠÜđöČęĂàĆÖðøąüĆêĉ êøüÝøŠćÜÖć÷ ĀøČĂìĞć
ĒïïÙĆéÖøĂÜĒúšüÿÜÿĆ÷ēøÙìĊęđÖĊę÷üÖĆïÖćøîĂî êĆüĂ÷ŠćÜÖćøÿŠÜêøüÝđóĉęöđêĉö polysomnography ßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ sleep-

related breathing disorder, atypical parasomnia, periodic limb movement disorder ÿŠüî actinography ÝąĔßšÝĆï
ÖćøđÙúČęĂîĕĀü×èąîĂîĀúĆï ĔßšüĆéÙčèõćóÖćøîĂîĒúąéĎÖćøêĂïÿîĂÜêŠĂÖćøøĆÖþćĕéš 
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ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ 

1. ēøÙìćÜÖć÷ đßŠî îĂîĕöŠĀúĆïìĊęđÖĉéÝćÖĂćÖćøđÝĘï ĂćÖćøÙĆî ēøÙøąïïìćÜđéĉîĀć÷ĔÝ ēøÙĔîøąïïìćÜđéĉîĂćĀćø 
ēøÙúößĆÖ ×ćéíćêčđĀúĘÖ 

2. Primary sleep disorder đßŠî restless leg syndrome, circadian rhythm disorder  

3. ēøÙìćÜÝĉêđüß đßŠî ēøÙüĉêÖÖĆÜüú ēøÙàċöđýøšć  
4. Neurodevelopmental disorder đßŠî ēøÙÿöćíĉÿĆĚî ĂĂìĉÿàċö  

5. ÖćøĕéšøĆï÷ćĀøČĂÿćøđÿóêĉéïćÜĂ÷ŠćÜ đßŠî ÙćđôĂĊî ĒĂúÖĂăĂúŤ ÿĎïïčĀøĊę ÷ćĔîÖúčŠö beta adrenergic, stimulants, 

anticonvulsants, antidepressants (Selective Serotonin Re-uptake Inhibitors SSRI)  

 

ÖćøøĆÖþć 
 ÖćøøĆÖþćìĊęđðŨîÖćøøĆÖþćĀúĆÖ (first line treatment) ×ĂÜõćüąîĂîĕöŠĀúĆïĔîñĎšĔĀâŠ ÙČĂ ÖćøìĞćÝĉêïĞćïĆéēé÷ÖćøðøĆï
ÙüćöÙĉéĒúąóùêĉÖøøöÿĞćĀøĆïõćüąîĂîĕöŠĀúĆï (Cognitive Behavior Therapy for insomnia (CBT-i)) àċęÜöĊđðŜćĀöć÷đóČęĂ
đðúĊę÷îóùêĉÖøøöÖćøîĂî (ÿč×ĂîćöĆ÷ĔîÖćøîĂî ÖĉÝüĆêøÖŠĂîđ×šćîĂî) ĒúąđðúĊę÷îøĎðĒïïÙüćöÙĉé ðøĆïđðúĊę÷îðŦÝÝĆ÷ìĊęìĞćĔĀš
ðŦâĀćîĂîĕöŠĀúĆïÙÜĂ÷ĎŠ (perpetuating factors) đóČęĂĔĀšÖćøîĂîéĊ×ċĚî ēé÷ĕöŠöĊñúđÿĊ÷ĔîđøČęĂÜÖćøêĉéĒúąÙüćöđÙ÷ßĉî 
(dependence & habituation) đĀöČĂîÖćøøĆÖþćéšü÷÷ć19 ÿŠüîÖćøýċÖþćëċÜñú×ĂÜ CBT-i ĔîđéĘÖĒúąüĆ÷øčŠî ÷ĆÜöĊ×šĂöĎú
ĕöŠđóĊ÷ÜóĂ ĒêŠóïðøąē÷ßîŤüŠćöĊñúĔĀšîĂîĀúĆïĕéšđøĘü×ċĚî ÙčèõćóÖćøîĂîéĊ×ċĚî ßĆęüēöÜÖćøîĂîéĊ×ċĚî ĒúąúéÖćøêČęî×èąîĂîĀúĆï
ÖŠĂîđüúćìĊęêĆĚÜĔÝ ēé÷ìĊęñúÖćøøĆÖþć÷ĆÜÙÜĂ÷ĎŠĔîøą÷ą÷ćüđöČęĂđìĊ÷ïÖĆïÖćøøĆÖþćéšü÷÷ć 20 ĔîïìîĊĚÝąÖúŠćüëċÜÖćøøĆÖþć
õćüąîĂîĕöŠĀúĆïĔîđéĘÖ 2 øĎðĒïï ÙČĂ ÖćøøĆÖþćēé÷ĕöŠĔßš÷ćĒúąÖćøøĆÖþćéšü÷÷ć 

1. ÖćøøĆÖþćēé÷ĕöŠĔßš÷ć  
1.1 Cognitive behavior therapy for insomnia (CBT-i) 

- ÖćøøĆÖþćéšü÷üĉíĊ CBT-i öĊĀúĆÖÖćøìĞćéĆÜêćøćÜìĊę 3 ēé÷ÖŠĂîìĞć CBT-i ĔîđéĘÖĒúąüĆ÷øčŠîîĆĚî 
ÙüøéĞćđîĉîÖćø éĆÜîĊĚ  

1.1.1 ÙüøöĊÖćøÙĆéÖøĂÜĒúąøĆÖþćēøÙìćÜÖć÷ìĊęĂćÝÿŠÜñúĔĀšđéĘÖöĊðŦâĀćîĂîĕöŠĀúĆï 
đßŠî õĎöĉĒóš ÙüćöñĉéðÖêĉìćÜøąïïìćÜđéĉîĀć÷ĔÝ ēøÙđøČĚĂøĆÜĂČęîė đðŨîêšî 

1.1.2 ÖćøÙšîĀćēøÙøŠüöìćÜÝĉêđüßđóČęĂìĞćÖćøøĆÖþćÙüïÙĎŠÖĆî  
1.1.3 ĀćÖđéĘÖöĊðŦâĀć delayed sleep-wake phase disorder, Dim Light Melatonin 

Onset (DLMO) ĂćÝêšĂÜĔĀšĕéšøĆï melatonin đóČęĂßŠü÷ĔĀšÖćøîĂîĀúĆïéĊ×ċĚî  
1.1.4 ĀćÖđéĘÖöĊðŦâĀć circadian rhythm delay ÙüøĕéšøĆïÖćøøĆÖþćđøČęĂÜîĊĚÖŠĂî19 ×šĂïŠÜßĊĚ

ĔîÖćøøĆÖþćéšü÷ CBT-I ÙČĂ ēøÙîĂîĕöŠĀúĆïðåöõĎöĉ (primary insomnia) đßŠî ÖćøöĊÿč×ĂîćöĆ÷ÖćøîĂîĕöŠéĊ ĒúąĂćÖćøîĂîĕöŠĀúĆï
ÝćÖēøÙøŠüö (comorbid insomnia) đßŠî ēøÙàċöđýøšć ēøÙêĉéÿćøđÿóêĉé ĂćÖćøđÝĘïđøČĚĂøĆÜ đðŨîêšî 
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êćøćÜìĊę 3 ĀúĆÖÖćøìĈ Cognitive Behavioral Therapy (CBT-i) ĔîñĎšĔĀâŠ7,21 

ĀúĆÖÖćøìĈ ÙĈĂíĉïć÷ 
ÖćøðøĆïđðúĊę÷îóùêĉÖøøö (behavioral techniques) 
1. Sleep education 

ĔĀšÙüćöøĎ šđÖĊ ę÷üÖĆïÿč×ĂîćöĆ÷
ÖćøîĂîìĊęéĊĒúąÖćøÝĆéÿĉęÜĒüéúšĂö
ĔĀšđĀöćąÿö 

đ×šć-êČęîîĂîđðŨîđüúćĂ÷ŠćÜÿöęĈđÿöĂ ÝĈÖĆéđüúćÖćøÜĊïĀúĆïßŠüÜøąĀüŠćÜüĆî ĀúĊÖđúĊę÷Ü
ÖćøîĂîđúŠîïîđêĊ÷Ü öĊÖĉÝüĆêøÖŠĂîîĂîìĊęÿÜï ĀúĊÖđúĊę÷ÜÖĉÝÖøøöìĊęÖøąêčšîĂćøöèŤ 
ÖŠĂîîĂî (ĂĂÖÖĈúĆÜÖć÷Ă÷ŠćÜîšĂ÷ 4 ßĆęüēöÜÖŠĂîîĂî) ĀúĊÖđúĊę÷ÜÖćøĔßšĀîšćÝĂÖŠĂîîĂî 

ĀúĊÖđúĊę÷ÜÖćøéČęöÙćđôĂĊî (îĚĈĂĆéúö ßć ÖćĒô ßĘĂÖēÖĒúê) ĒĂúÖĂăĂúŤ ÿćøđÿóêĉé 
ĀøČĂĂćĀćøìĊęóúĆÜÜćîöćÖ 6 ßĆęüēöÜÖŠĂîîĂî ĔßšđêĊ÷ÜîĂîÿĈĀøĆïîĂîđìŠćîĆĚî 

2. Stimulus control 

ðøĆïóùêĉÖøøöđóČęĂßŠü÷úéđÜČęĂîĕ×
ĔîÖćøÖøąêčšîĔĀšêČęî  

đ×šćîĂîïîđêĊ÷ÜđöČęĂøĎšÿċÖÜŠüÜđìŠćîĆĚî đ×šć-êČęîîĂîĔĀšđðŨîđüúć ĀćÖêČęîîĂîöćÖÖüŠć 20 îćìĊ 
ĔĀšó÷ć÷ćöĂĂÖÝćÖđêĊ÷ÜĒúąĀšĂÜîĂîìĆîìĊ ĀúĊÖđúĊę÷ÜÖćøìĈÖĉÝÖøøöĂČęîė îĂÖÝćÖ
îĂîïîđêĊ÷ÜîĂîĀøČĂĀšĂÜîĂî 

3. Sleep restriction therapy 

ÖćøðøĆïóùêĉÖøøöđóČęĂÝĈÖĆéđüúć
ĔîÖćøĂ÷ĎŠïîđêĊ÷ÜîĂîàċęÜđðŨîÖćø
đó ĉ ęö homeostatic sleep drive 

ßŠü÷ĔĀšñĎšðśü÷đÖĉéðøąÿïÖćøèŤ
ĔîÖćøîĂîĀúĆïĕéšđøĘü×ċĚî úéÖćø
üĉêÖÖĆÜüúĕðúŠüÜĀîšćđÖĊę÷üÖĆï
ÖćøîĂî  
 

üĉíĊÖćøìĈ öĊéĆÜîĊĚ 
- ìĈêćøćÜïĆîìċÖÖćøîĂîĂ÷ŠćÜîšĂ÷ 2 ÿĆðéćĀŤ 
- ÖĈĀîéđüúćđøĉęöêšîĔîÖćøîĂî ēé÷ĀćÙŠćđÞúĊę÷đüúćĔîÖćøîĂîĂ÷ĎŠïîđêĊ÷ÜĔîĒêŠúąüĆî 

(time in bed/ TIB) àċęÜêšĂÜĕöŠîšĂ÷ÖüŠć 5 ßĆęüēöÜ 
- ÖĈĀîéđüúćêČęîîĂî 

- ĕöŠĂîčâćêĔĀšöĊÖćøÜĊïĀúĆïøąĀüŠćÜüĆî 

- ðøąđöĉîàĚĈĔî 1 ÿĆðéćĀŤ: ēé÷ÖćøĀćÙŠć sleep efficacy=đüúćĀúĆïÝøĉÜ (total 

sleep time)/ đüúćĔîÖćøîĂîĂ÷ĎŠïîđêĊ÷Ü (time in bed)*100 

o ëšć sleep efficacy öćÖÖüŠć 90% ĔĀšđóĉęö TIB 15 îćìĊ 
o ëšć sleep efficacy îšĂ÷ÖüŠć 85% ĔĀšúé TIB đðŨîÙŠćđÞúĊę÷ÖćøîĂî 

o ëšć Sleep efficacy Ă÷ĎŠøąĀüŠćÜ 85-90% ĕöŠêšĂÜđðúĊę÷îĒðúÜĂąĕø 

*ĕöŠÙüøĔßšĔîñĎšìĊęêšĂÜêČęîêĆüêúĂéĔîÖćøìĈÜćî đßŠî Ùî×ĆïđÙøČęĂÜïĉî đîČęĂÜÝćÖĂćÝöĊ
ĂćÖćøÜŠüÜÝćÖÖćøóĆÖñŠĂîĕöŠđêĘöìĊę đðŨîêšî 

4. Relaxation training 

đóČęĂßŠü÷úéĂćÖćøìćÜÖć÷ 

progressive muscle relaxation, guided imagery, breathing technics 

ÖćøðøĆïđðúĊę÷îÙüćöÙĉé (cognitive techniques) 

5. Cognitive therapy 

đóČ ęĂÙ šîĀćĒúąđðúĊ ę÷îĒðúÜ
ÙüćöÙĉééšćîúï ÙüćöđßČęĂìĊęĕöŠđÖĉé
ðøąē÷ßîŤ ÙüćöÙĉéÖĆÜüúàĚĈė 

ìĊęđÖĊę÷üÖĆïÖćøîĂî 

ēé÷đìÙîĉÙìĊęÙüøĔßš ĕéšĒÖŠ 
- ÖćøÙšîĀćĒúąđðúĊę÷îĒðúÜÙüćöÙĉéĀøČĂÙüćöđßČęĂìĊęĕöŠđðŨîÝøĉÜêŠĂÖćøîĂîĀúĆï 

(ÖćøêČęîøąĀüŠćÜÙČîìĈĔĀšîĂîĕöŠđóĊ÷ÜóĂ) ÙüćöÖúĆüÖćøîĂîĕöŠĀúĆï Öćøðøąđöĉîñú
ÖøąìïÝćÖÖćøîĂîĕöŠéĊìĊęđÖĉîÝøĉÜ (ÞĆîÝąĕöŠÿćöćøëìĈÜćîĕéš) 

- Socratic questioning, ÖćøïĆîìċÖÙüćöÙĉé, behavioral experiment 
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- ÖćøĔßš CBT-i ĔîđéĘÖüĆ÷đøĊ÷î 
ĔîđéĘÖüĆ÷đøĊ÷îĒîąîĞćĔĀšĔßšĔîđéĘÖĂć÷čöćÖÖüŠć 7 ðŘ×ċĚîĕð19 ēé÷ñĎšðÖÙøĂÜöĊïìïćìÿĞćÙĆâöćÖ

ĒúąđîšîìĞćđøČęĂÜÖćøđóĉęöĒøÜđÿøĉöìćÜïüÖÿĞćĀøĆïÖćøîĂîìĊęéĊ úéĒøÜđÿøĉöĔîóùêĉÖøøöìĊęĕöŠéĊ ēé÷ÿćöćøëìĞćĕéš éĆÜîĊĚ  
1. Sleep education ÙüøìĞćđðŨîĂĆîéĆïĒøÖđóČęĂĔĀšđéĘÖöĊÙüćöđ×šćĔÝđÖĊę÷üÖĆïÖćøîĂîìĊęëĎÖêšĂÜ  
2. Sleep restriction therapy ĔĀšđúČęĂîđüúćđ×šćîĂîĂĂÖĕð 15 îćìĊđóČęĂìĞćĔĀšđéĘÖÜŠüÜîĂî

ĒúąĀúĆïĕéšÜŠć÷×ċĚî ĒúąĔĀšđéĘÖêČęîîĂîđüúćđéĉö đðŨîđüúć 1 ÿĆðéćĀŤ ĀúĊÖđúĊę÷ÜÖćøÜĊïĀúĆïøąĀüŠćÜüĆî ĀúĆÜÝćÖ 1 ÿĆðéćĀŤ 
ĀćÖđéĘÖ÷ĆÜĔßšđüúćïîđêĊ÷ÜÖüŠćÝąĀúĆïöćÖÖüŠć 20 îćìĊ ĀøČĂöĊñúÖøąìïĔîÖćøĔßšßĊüĉêßŠüÜêČęîîĂî đßŠî ÜŠüÜîĂî×èąđøĊ÷î 
ĔĀšđúČęĂîđüúćđ×šćîĂîĂĂÖĕð 15 îćìĊ ĒúąìĞćĒïïđéĉö ĀćÖđéĘÖĔßšđüúćïîđêĊ÷ÜÖüŠćÝąĀúĆïîšĂ÷ÖüŠć 20 îćìĊ ĔßšđüúćîĊĚĔîÖćø
đ×šćîĂîêŠĂĕð 

3. Stimulus control ÖćøöĊÖĉÝüĆêøÖŠĂîîĂîìĊęéĊ đóČęĂìĞćĔĀšđéĘÖøĎšÿċÖñŠĂîÙúć÷ îĂîĀúĆï
ĕéšéĊ×ċĚîøŠüöÖĆïÖćøĔĀšĒøÜđÿøĉöìćÜïüÖ đßŠî ÖćøßöđöČęĂđéĘÖÿćöćøëđ×šćîĂîĕéšéšü÷êîđĂÜ ēé÷ÖćøìĊęÝąĔĀšđéĘÖđ×šćîĂîĕéš
éšü÷êîđĂÜêćöúĞćóĆÜĂćÝÙŠĂ÷ė ìĞćđðŨî×ĆĚîêĂî÷ŠĂ÷ė (Graduated Extinction; GE) đóČęĂúéÙüćöÖúĆü ÖĆÜüú×ĂÜđéĘÖ đßŠî ĀćÖđéĘÖ
îĂîĔîĀšĂÜîĂîêĆüđĂÜĕéšĒúšü ñĎšðÖÙøĂÜĂćÝÝąîĂîÖĆïđéĘÖÝîĀúĆï ĀúĆÜÝćÖîĆĚî îĂî×šćÜė  đéĘÖ îĆęÜ×šćÜė đéĘÖïîđêĊ÷Ü

 îĆęÜ×šćÜė đêĊ÷ÜđéĘÖ ÷ČęîöČĂĔĀšđéĘÖÿĆöñĆÿ îĆęÜ×šćÜė đêĊ÷ÜđéĘÖ îĆęÜîĂÖĀšĂÜđéĘÖ đðŨîêšî 

4. Cognitive technique đóČęĂúéÙüćöÙĉéÙüćöøĎšÿċÖìĊęÿŠÜñúđÿĊ÷êŠĂđéĘÖ êĆüĂ÷ŠćÜ đßŠî 
đéĘÖĂć÷č 9 ðŘ ÖĆÜüúüŠćîĂîĕöŠĀúĆïìĞćĔĀšîĂîĕöŠđóĊ÷ÜóĂÝąìĞćĔĀšÿĂïüĉßćÙèĉêýćÿêøŤĕöŠñŠćî   

ñĎšïĞćïĆé: ĀöĂ×ĂëćöĀîĎîąÙąüŠćĀîĎđÙ÷ÿĂïĕöŠñŠćîöćĒúšüÖĊęÙøĆĚÜ 
đéĘÖ: 1 ÙøĆĚÜ 
ñĎšïĞćïĆé: ÙčèĒöŠ×ĂÜĀîĎïĂÖĀöĂüŠćĀîĎöĊðŦâĀćÖćøîĂîöć 2 ðŘ Ĕî 2 ðŘîĊĚĀîĎöĊÿĂïìĆĚÜĀöéÖĊęÙøĆĚÜ 
đéĘÖ: 14 ÙøĆĚÜ 
ñĎšïĞćïĆé: ĀîĎöĊðŦâĀćÖćøîĂîöć 2 ðŘ ÿĂïĕöŠñŠćî 1 ÙøĆĚÜĔî 14 ÙøĆĚÜ ĀöĂĂ÷ćÖĔĀšĀîĎßŠü÷ÙĉéüŠćēĂÖćÿìĊęĀîĎÝąÿĂïñŠćî

đðŨîđìŠćĕĀøŠ ĒöšĀîĎ÷ĆÜöĊðŦâĀćÖćøîĂî 

đéĘÖ: ÖĘĕöŠîŠćÝąĒ÷ŠîąÙą 
 

- ÖćøĔßš CBT-i ĔîđéĘÖüĆ÷øčŠî19  

ÙüøêšĂÜðøąđöĉîĒúąøĆÖþćđøČęĂÜ delay sleep phase ÖŠĂî (đüúćđ×šćîĂîĔîüĆîìĊęĕðēøÜđøĊ÷îĒêÖêŠćÜ
ÝćÖüĆîĀ÷čéöćÖÖüŠć 2 ßĆęüēöÜ) CBT-i ĔîđéĘÖüĆ÷øčŠîÿćöćøëìĞćĕéš éĆÜîĊĚ 

1. Sleep education ĔĀšđîšîĔîđøČęĂÜÖćøĀúĊÖđúĊę÷ÜÖćøøĆïðøąìćîĂćĀćøĒúąđÙøČęĂÜéČęöìĊęöĊ
ÙćđôĂĊî ÖćøĔßšēìøýĆóìŤĀøČĂĂčðÖøèŤĂĉđúĘÖìøĂîĉÖÿŤđóČęĂÖćøÿČęĂÿćøĂ÷ŠćÜđĀöćąÿö  

2. Sleep restriction therapy đĀöćąÿĞćĀøĆïüĆ÷øčŠîìĊęöĊðŦâĀćđ×šćîĂî÷ćÖ ĔîđéĘÖüĆ÷øčŠî
ÿćöćøëìĞćïĆîìċÖÖćøîĂîĀúĆïĕéšéĆÜêćøćÜìĊę 2 àċęÜÝąßŠü÷ĔĀšÿćöćøëÙĞćîüèđüúćîĂîĒúąêĉéêćöÖćøîĂîĕéšéĊ ēé÷ĀĆüĔÝĀúĆÖ
ĔîÖćøøĆÖþćüĉíĊîĊĚêšĂÜĔĀšđÖĉéÙüćöøŠüööČĂÖĆîÖĆïüĆ÷øčŠî  

3. Stimulus control đßŠî ÖćøĀúĊÖđúĊę÷ÜÖćøìĞćÜćîïîđêĊ÷ÜîĂî ĕöŠîĂîïîđêĊ÷Ü
ĀćÖĕöŠøĎšÿċÖÜŠüÜ 

4. Relaxation techniques đßŠî ÖćøìĞć body scan ÿćöćøëßŠü÷ĔĀšÖćøđ×šćîĂîđÖĉéĕéšđøĘü×ċĚî 
đóøćąßŠü÷úéÖćøêČęîêĆü×èąđ×šćîĂî  

5. Cognitive technique ĔßšĕéšđĀöČĂîĔîñĎšĔĀâŠ  
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1.2 Behavioral treatment óùêĉÖøøöïĞćïĆé  
đðŨîÖćøøĆÖþćìĊęđĀöćąÿĞćĀøĆïđéĘÖđúĘÖìĊęöĊðŦâĀćÖćøîĂîìĊęöĆÖđÖĉéÝćÖðŦâĀćóùêĉÖøøö ēé÷ĔßšĀúĆÖÖćø×ĂÜ

ìùþãĊÖćøđøĊ÷îøĎš öĊÖćøĔĀšĒøÜđÿøĉöđöČęĂđéĘÖöĊÖćøîĂîìĊęéĊ12 àċęÜÖćøøĆÖþćøĎðĒïïîĊĚđîšîĔîÖćøòřÖñĎšðÖÙøĂÜđóČęĂĔĀšñĎšðÖÙøĂÜ
ÿćöćøëđðúĊę÷îĒðúÜóùêĉÖøøö×ĂÜêîđĂÜ àċęÜÝąßŠü÷ĔĀšđéĘÖöĊóùêĉÖøøöĔîÖćøîĂîìĊęéĊ×ċĚî  

1. Extinction đĀöćąÿĞćĀøĆïđéĘÖĂć÷č 6 đéČĂî-2 ðŘ àċęÜđðŜćĀöć÷×ĂÜüĉíĊîĊĚÙČĂ ÖćøòřÖĔĀšđéĘÖ
ÿćöćøëĀúĆïĕéšéšü÷êîđĂÜ (Self-soothe) đßŠî ÖćøĔĀšóŠĂĒöŠüćÜđéĘÖìćøÖúÜïîđêĊ÷ÜîĂî×èąđéĘÖÜŠüÜ ĕöŠĔßŠĀúĆïĕðĒúšü 
đóČęĂĔĀšđéĘÖÿćöćøëđøĊ÷îøĎšüĉíĊÖćøîĂîĀúĆïéšü÷êîđĂÜ ĒúąóŠĂĒöŠêšĂÜĕöŠêĂïÿîĂÜđöČęĂđéĘÖöĊóùêĉÖøøöìĊęÝąĔĀšßŠü÷îĂî (ĕöŠðŜĂîîö 
ĕöŠĕÖüđðú ĕöŠøšĂÜđóúÜÖúŠĂö) ÝčéĂŠĂîìĊęóïÙČĂ óŠĂĒöŠöĆÖìîÖćøđóĉÖđÞ÷êŠĂđÿĊ÷ÜøšĂÜđéĘÖĕöŠĕéšĒúąÝąđ×šćĕðêĂïÿîĂÜ àċęÜĂćÝ
ĔßšüĉíĊ graduated extinction ÙŠĂ÷ė úéÖćøêĂïÿîĂÜúÜĕéš 

2. Sleep hygiene ÖćøöĊÿč×ĂîćöĆ÷ÖćøîĂîìĊęéĊ đĀöćąÿĞćĀøĆïÖćøøĆÖþćÖćøîĂîĕöŠĀúĆïĔîìčÖüĆ÷ 
ēé÷ÙüøđøĉęöìĞćêĆĚÜĒêŠđéĘÖđúĘÖ óŠĂĒöŠÙüøđðŨîêšîĒïïìĊęéĊĒúąđøĉęöÿĂîÿč×ĂîćöĆ÷ÖćøîĂîìĊęéĊĔĀšÖĆïđéĘÖ đßŠî ÖćøĂŠćîîĉìćîÖŠĂîîĂî
éĊÖüŠćÖćøĔĀšđéĘÖéĎēìøìĆýîŤ Öćøđ×šćîĂîêøÜđüúćēé÷ĕöŠêŠĂøĂÜ  ēé÷ĔîđéĘÖđúĘÖĀćÖöĊðŦâĀćÖúĆüĀøČĂÖĆÜüúêŠĂÖćøđ×šćîĂî 
đßŠî nighttime fear ÿćöćøëĔßšÖćøøĆÖþćøŠüöÖĆï CBT-i ĕéš 

3. Limit-setting đĀöćąÿĞćĀøĆïđéĘÖüĆ÷đøĊ÷îēé÷ìĞćøŠüöÖĆïÖćøĔĀš sleep hygiene ÖćøÖĞćĀîé 

đüúćîĂî ĒúąÖãÖćøîĂîĂ÷ŠćÜđĀöćąÿö ÿöęĞćđÿöĂ đßŠî ÖĞćĀîéßŠüÜđüúćìĊęßšćìĊęÿčéĔîÖćøéĎēìøìĆýîŤĀøČĂìĞćÖćøïšćî12 đðŨîêšî 

2. ÖćøøĆÖþćéšü÷÷ć 

ĕöŠĒîąîĞćĔĀšĔßš÷ćđðŨîÖćøøĆÖþćĀúĆÖĀøČĂĔßš÷ćĔîÖćøøĆÖþćđóĊ÷ÜĂ÷ŠćÜđéĊ÷ü ÙüøĔßš÷ćĔĀšîšĂ÷ìĊęÿčéĒúąøą÷ąÿĆĚîìĊęÿčé 
ēé÷ÖćøđúČĂÖĔßšßîĉé×ĂÜ÷ćîĆĚîÙüøéĎÝćÖúĆÖþèą×ĂÜĂćÖćøîĂîĕöŠĀúĆï ēøÙøŠüö ÷ćøĆÖþćĂČęîė ×ĂÜđéĘÖ ĒúąÿĉęÜĒüéúšĂö 
ßŠüÜđüúćĔîÖćøÖĉî÷ćöĊÙüćöÿĞćÙĆâêŠĂÖćøĂĂÖùìíĉĝ×ĂÜ÷ć đßŠî ĀćÖÖĉî÷ćĔîßŠüÜïŠć÷ ÖćøøĆÖþćÝąĕéšñúîšĂ÷đîČęĂÜÝćÖđðŨîßŠüÜ
ìĊęøŠćÜÖć÷êČęîêĆüìĊęÿčéêćöüÜÝø circadian ĀúĆÜÝćÖìĊęĔĀš÷ćĒúšüÙüøöĊÖćøêĉéêćöéĎñú×šćÜđÙĊ÷Ü×ĂÜ÷ć ēé÷đÞóćąĂćÖćøëĂî÷ć 
(withdrawal) đîČęĂÜÝćÖÜćîüĉÝĆ÷đÖĊę÷üÖĆïÙüćöðúĂéõĆ÷Ēúąðøąÿĉìíĉõćó×ĂÜÖćøøĆÖþćéšü÷÷ćöĊĕöŠđóĊ÷ÜóĂ22 ĔîïìîĊĚÝċÜĕéšìĞć
Öćøÿøčð÷ćìĊęĔßšđóČęĂßŠü÷ĔîÖćøøĆÖþćÖćøîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠîéĆÜêćøćÜìĊę 4  
 

ïìÿøčð 

 ÖćøîĂîĕöŠĀúĆïĔîđéĘÖĒúąüĆ÷øčŠîđðŨîðŦâĀćìĊęóïĕéšïŠĂ÷ĒúąÿŠÜñúÖøąìïĕéšĂ÷ŠćÜöćÖìĆĚÜêŠĂÙčèõćóßĊüĉê ÖćøđøĊ÷î 
àċęÜđðŨîÿĉęÜÿĞćÙĆâĔîÖćøÙšîĀćÿćđĀêčĒúąĔĀšÖćøøĆÖþć ÖćøøĆÖþćðŦâĀćÖćøîĂîĔîđéĘÖĒúąüĆ÷øčŠîìĊęĕéšñúĒúąðúĂéõĆ÷ ÙČĂ ÖćøìĞć 
CBT-i ĒúąÖćøðøĆïóùêĉÖøøö ēé÷ÖćøöĊÿŠüîøŠüö×ĂÜñĎšðÖÙøĂÜöĊÙüćöÿĞćÙĆâĔîÖćøĒÖšĕ× øĆÖþć ĒúąðŜĂÜÖĆîĕöŠĔĀšđÖĉéðŦâĀć
ÖćøîĂîĕéš



56

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

êć
øć

Üì
Ċę 4 

÷ć
ìĊęĔ

ßšĔî
Öć

øø
ĆÖþ

ćĂ
ćÖ

ćø
îĂ

îĕ
öŠĀ

úĆï
Ĕî

đéĘÖ
Ēú

ąü
Ć÷ø

čŠî1
4
,22

 

÷ć
 

Öú
čŠö÷

ć 
Öú

ĕÖÖ
ćø

ĂĂ
Öù

ìí
ĉĝ 

h
a
lf

 l
if
e
 

(ß
Ćęüēö

Ü) 
si

te
 o

f 

m
e
ta

b
o
li
sm

 

p
e
a
k
 c

o
n
c
e
n
tr

a
ti
o
n
 

(î
ćì

Ċ) 
ñú

êŠĂ
Öć

øî
Ăî

 
d
o
se

 

d
ip

h
e
n
h
yd

ra
m

in
e 

a
n
ti
h
is
ta

m
in

ic
 

H
1
 a

go
n
is
t 

cr
o
ss

 

b
lo

o
d
-b

ra
in

 b
a
rr

ie
r 

4
-6

 
êĆï

 
éĎé

àċö
đøĘü

 ÷ć
ĂĂ

Öù
ìí

ĉĝđøĘü
 

ĂĂ
Öù

ìí
ĉĝÿĎÜ

ÿčé
ìĊę 

2
-4

 ßĆęü
ēö

Ü 

úé
 la

te
n
cy

 
0
.5

 öĉú
úĉÖ

øĆö
êŠĂ

Öĉēú
Öø

Ćö 

h
y
d
ro

x
y
z
in

e
 

a
n
ti
h
is
ta

m
in

ic
 

H
1
 a

go
n
is
t 

cr
o
ss

 

b
lo

o
d
-b

ra
in

 b
a
rr

ie
r 

6
-2

4
 

êĆï
 

éĎé
àċö

đøĘü
 ÷ć

ĂĂ
Öù

ìí
ĉĝđøĘü

 
ĂĂ

Öù
ìí

ĉĝÿĎÜ
ÿčé

ìĊę 
2
-4

 ßĆęü
ēö

Ü 

úé
 la

te
n
cy

 
0
.6

 öĉú
úĉÖ

øĆö
êŠĂ

Öĉēú
Öø

Ćö 

m
e
la

to
n
in

 
n
e
u
ro

h
o
rm

o
n
e
 

h
yp

n
o
ti
c 

øšĂ
÷ú

ą 9
0
 

×Ćï
ĂĂ

ÖĔî
 

đüú
ć 4

 ßĆęü
ēö

Ü 

êĆï
 

3
0
-6

0
 

úé
 la

te
n
cy

 đó
ĉęöÖ

ćø
ìĈ

Üćî
×Ă

ÜüÜ
Ýø

 
ci

rc
a
d
ia

n
 

in
fa

n
cy

-e
a
rl
y 

ch
il
d
h
o
o
d
: 

1
-3

 öĉú
úĉÖ

øĆö
 

ch
il
d
re

n
: 
2
.5

-5
 öĉú

úĉÖ
øĆö

 

a
d
o
le

sc
e
n
t:
 1

-5
 öĉú

úĉÖ
øĆö

 
c
lo

n
a
z
e
p
a
m

 
b
e
n
zo

d
ia

ze
p
in

e
 

ce
n
tr

a
l 
G
A
B
A
 

re
ce

p
to

r 

3
0
-4

0
 

C
Y
P
 4

5
0
 3

A
 

o
xi

d
a
ti
o
n
 

6
0
-2

4
0
 

Öé
Öć

øì
ĈÜć

î×
ĂÜ

 
sl

o
w

 w
a
ve

 s
le

e
p
 

úé
 ar

o
u
sa

l 

ad
u
lt
 d

o
se

: 0
.2

5-
1 ö

ĉúú
ĉÖø

Ćö 

z
o
lp

id
e
m

 
Z
-d

ru
g 

b
e
n
zo

d
ia

ze
p
in

e
-

li
ke

 

2
.5

-3
 

C
Y
P
 4

5
0
 3

A
 

o
xi

d
a
ti
o
n
 

9
0
 

úé
 la

te
n
cy

 öĊñ
ú

đúĘÖ
îšĂ

÷ê
ŠĂ s

le
e
p
 

cy
cl

e
 

ad
u
lt
 d

o
se

: 5
-1

0
 öĉú

úĉÖ
øĆö

 

*l
it
tl

e
 c

li
n
ic

a
l 

e
xp

e
ri
e
n
ce

 i
n
 c

h
il
d
re

n
 

: 
G
A
B
A
=
G
a
m

m
a
-A

m
in

o
b
u
ty

ri
c
 A

c
id

, 
C
Y
P
 4

5
0
 3

A
=
C
y
to

c
h
ro

m
e
 P

4
5
0
 3

A
 

: A
rb

o
le

d
a
s 

G
P
, e

t 
a
l.
, 
2
0
1
7

1
4
 

 O
w

e
n
s 

JA
, 
2
0
0
9

22
  



57

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

đĂÖÿćøĂšćÜĂĉÜ (references) 

1. Nunes ML, Bruni O. Insomnia in childhood and adolescence: clinical aspects, diagnosis, and therapeutic 

approach. J Pediatr (Rio J) 2015; 91: S26-35. 

2. Beebe DW. Cognitive, behavioral, and functional consequences of inadequate sleep in children and 

adolescents. Pediatr Clin North Am 2011; 58: 649-65 

3. Meltzer LJ, Mindell JA. Relationship between child sleep disturbances and maternal sleep, mood, and 

parenting stress: a pilot study. J Fam Psychol 2007; 21: 67-73. 

4. Kelly RJ, El-Sheikh M. Marital conflict and children�s sleep: reciprocal relations and socioeconomic 

effects. J Fam Psychol 2011; 25: 412-22. 
5. Blake MJ, Sheeber LB, Youssef GJ, Raniti MB, Allen NB. Systematic review and meta-analysis of adolescent 

cognitive-behavioral sleep interventions. Clin Child Fam Psychol Rev 2017; 20:  227-49. 

6. Zhou ES, Owens J. Behavioral treatments for pediatric insomnia. Current Sleep Medicine Reports 2016; 

2: 127-35. 

7. Levenson JC, Kay DB, Buysse DJ. The pathophysiology of insomnia. Chest 2015; 147: 1179-92.  

8. Donskoy I, Loghmanee D. Insomnia in adolescence. Med Sci 2018; 6: 72. 

9. Sheldon SH, Spire JP, Levy HB. Pediatric sleep medicine. WB Saunders Company; 1992. 

10. Barclay NL, Gregory AM. Sleep in childhood and adolescence: age-specific sleep characteristics, common 

sleep disturbances and associated difficulties. Curr Top Behav Neurosci 2014; 16: 337-65. 

11. Helen DR, Raymond GK, Mohamed HN, Charles MN, Collin SO, Louis VZ. Insomnia in adults and children. 

1st ed. Ontario (Canada): JoliJoco Publishing; 2012.  

12. Vriend J, Corkum P. Clinical management of behavioral insomnia of childhood. Psychol Res Behav Manag 

2011; 4: 69-79. 

13. American psychiatric association. Sleep-wake disorder. Diagnostic and statistical manual of mental 

disorder. 5thed. Arlington, VA: American Psychiatric Publishing; 2013. 

14. Arboledas GP, Insuga VS, Luque MJ, Gomariz CF, Vicario IH, Rosello AL, et al. Insomnia in children and 

adolescents. A consensus document. Anales de Pediatría (English Edition) 2017; 86: 165-e1. 

15. Disayawanwat P, Pityaratstian N. Development of Children�s Sleep Habit Questionnaire Thai version. 

Chulalongkorn Medical Journal 2016; 60: 297-312. 

16. Longlalerng K, Sonsuwan N, Uthaikhup S, Kumsaiyai W, Sitilertpisan P, Traisathit P, Pratanaphon S. 

Translation, cross-cultural adaptation and psychometric properties of the Sleep-Related Breathing 

Disordered-Pediatric Sleep Questionnaire for obese Thai children with obstructive sleep apnea. Sleep 

Med 2019;53:45-50. 

17. Owens JA, Dalzell V. Use of the �BEARS� sleep screening tool in a pediatric residents� continuity clinic: 

a pilot study. Sleep Med 2005; 6: 63-9.  

18. Two week sleep diary [Internet]. American Association of sleep medicine; 2020 [cited 2020 Mar 26]. 

Available from: http://yoursleep.aasmnet.org/pdf/sleepdiary.pdf 

19. Dewald-Kaufmann J, de Bruin E, Michael G. Cognitive Behavioral Therapy for insomnia (CBT-i) in school-

aged children and adolescents. Sleep Med Clin 2019; 14: 155-65. 



58

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

20. ĂĆßáć óÜýŤóĉìĆÖþŤéĞćøÜ, øüĉüøøè øčŠÜĕóøüĆú÷Ť. õćüąîĂîĕöŠĀúĆïĔîđéĘÖ [ĂĉîđìĂøŤđîĘê].ÖøčÜđìóĄ: ĀîŠü÷óĆçîćÖćøđéĘÖ 
õćÙüĉßćÖčöćøđüßýćÿêøŤ ÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊ; 2559 [đ×šćëċÜđöČęĂ 3 öĊîćÙö 2564]. đ×šćëċÜĕéšÝćÖ: 
http://www.thaipediatrics.org/Media/media-20161215143334.pdf. 

21. Gruber R. Cognitive behavioral therapy for insomnia. AACAP�s 66th annual meeting; 2019 Oct 14-19; 

Chicago, USA. 

22. Owens JA. Pharmacotherapy of pediatric insomnia. J Am Acad Child Adolesc Psychiatry 2009; 48: 99-107. 

 



59

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

*  

ÖćøđðúĊę÷îñŠćîðŗéßŠĂÜüŠćÜøąïïïøĉÖćøÿč×õćóÝćÖüĆ÷đéĘÖÿĎŠüĆ÷ñĎšĔĀâŠÿĞćĀøĆïüĆ÷øčŠîēøÙđøČĚĂøĆÜ 
Bridging the gap: transition of adolescent with chronic illness to adult healthcare  

ÿčîìøĉ÷ć úĊúćĒÿÜÿć÷* 
 

ÖćøđÝĘïðśü÷éšü÷ēøÙđøČĚĂøĆÜÿĆöóĆîíŤÖĆïÖćøóĆçîćĔîìčÖéšćî×ĂÜüĆ÷øčŠî1 öćÖÖüŠćøšĂ÷úą 90 ×ĂÜüĆ÷øčŠîìĊęöĊõćüąđÝĘïðśü÷
đøČĚĂøĆÜđÝøĉâđêĉïēêđ×šćÿĎŠüĆ÷ñĎšĔĀâŠ ëšćøąïïđðúĊę÷îñŠćîÝćÖüĆ÷đéĘÖÿĎŠÖćøéĎĒúĒïïñĎšĔĀâŠ (transitional health care) ìĊęĕöŠóøšĂö 
đßŠî ñĎšĔĀšïøĉÖćø×ćéÖćøÿČęĂÿćøĔîÖćøÿŠÜêŠĂ×šĂöĎú ×ćéÙüćöđ×šćĔÝđÖĊę÷üÖĆïóĆçîćÖćø×ĂÜüĆ÷øčŠî ÝąÿŠÜñúÖøąìï ìćÜúï
êŠĂÙčèõćóßĊüĉêĒúąēĂÖćÿìĊęÝąðøąÿïÙüćöÿĞćđøĘÝĔîüĆ÷ñĎšĔĀâŠ2 

ĔîðøąđìýÿĀøĆåĂđöøĉÖć đöČęĂðŘ ó.ý. 2556 üĆ÷øčŠîĂć÷č 12-18 ðŘöĊÝĞćîüîðøąöćè 4.5 úšćîÙîìĊęêšĂÜöĊÖćøéĎĒú
ìćÜÿč×õćóđðŨîóĉđýþ ēé÷óïüŠć ðøąöćèøšĂ÷úą 40 ĕéšđ×šćÿĎŠøąïïÖćøđðúĊę÷îñŠćîÿĎŠÖćøéĎĒúĒïïñĎšĔĀâŠ ñĎšðśü÷Ăć÷č 16-17 ðŘ
ìĊęöĊõćüąđÝĘïðśü÷đøČĚĂøĆÜ÷ĆÜÙÜìĞćÖćøøĆÖþćÖĆïÖčöćøĒóì÷ŤëċÜøšĂ÷úą 70 ×èąìĊęñĎšðśü÷Ăć÷č 17-24 ðŘ÷ĆÜÙÜøĆÖþćÖĆïÖčöćøĒóì÷Ť
øšĂ÷úą 16-36 àċęÜÖćøđðúĊę÷îñŠćîßŠüÜĂć÷čöćÖÖüŠć  18 ðŘ îĞćĕðÿĎŠÖćø×ćéÙüćöđðŨîĂĉÿøą (lack of independence)3 
ēé÷ðøąÿïÖćøèŤÖćøđðúĊę÷îñŠćîÿĎŠÖćøéĎĒúĒïïñĎšĔĀâŠìĊęđÖĉé×ċĚîîĂÖÝćÖÝąÿŠÜñúêŠĂÖćøéĎĒúøĆÖþćđðŨîóĉđýþĒúšü ÷ĆÜÿĆöóĆîíŤÖĆï
óĆçîćÖćøìćÜÝĉêÿĆÜÙö (psychosocial) ÖćøĒÿéÜëċÜđĂÖúĆÖþèŤìĊęóĆçîćđðŨîêĆü×ĂÜêîđĂÜ (identity) ÙüćöđðŨîĂĉÿøą 
(independence) ĒúąÖćøÿøšćÜÿĆöóĆîíõćóìĊęéĊÖĆïìĊöñĎšĔĀšïøĉÖćøéšü÷ (health care team)4 

Ĕîðøąđìýĕì÷ĕéšöĊÖćøýċÖþćðŦÝÝĆ÷ìĊęđÖĊę÷ü×šĂÜÖĆïÙüćöóøšĂöÿĎŠÖćøđðúĊę÷îñŠćîøąïïÖćøøĆÖþć×ĂÜüĆ÷øčŠîēøÙđøČĚĂøĆÜ 
ēé÷ìĞćÖćøýċÖþćüĆ÷øčŠîēøÙđøČĚĂøĆÜĂć÷č 14-20 ðŘ ìĊęēøÜó÷ćïćúðøąÝĞćÝĆÜĀüĆéĔîđ×êõćÙĔêšêĂîïîóïüŠć ëšćöĊÖćøđêøĊ÷öóøšĂö
ĔîÖćøđðúĊę÷îñŠćîìĊęéĊÝąöĊÙüćöõćÙõĎöĉĔÝĔîêĆüđĂÜ (self-esteem) ĒúąÖćøÿîĆïÿîčîìćÜÝĉêÿĆÜÙö (psychosocial support) ìĊęÿĎÜ 
ĒúąöĊÙüćöüĉêÖÖĆÜüúßŠüÜÖćøđðúĊę÷îñŠćîúéúÜ5 ĒúąÝćÖÖćøýċÖþćüĆ÷øčŠîìĊęĕéšøĆïÖćøüĉîĉÝÞĆ÷üŠćđðŨîēøÙĕêđøČĚĂøĆÜĀøČĂēøÙđĂÿĒĂúĂĊ 
ĔîßŠüÜĂć÷č 12-18 ðŘ ìĊęēøÜó÷ćïćúýøĊîÙøĉîìøŤ×ĂîĒÖŠî đóČęĂđêøĊ÷öóøšĂöÿĎŠøąïïñĎšĔĀâŠēé÷Öćøđ×šćÖúčŠöđóČęĂòřÖìĆÖþąìčÖ 2-3 đéČĂî 
ìĆĚÜĀöé 3 ÙøĆĚÜ óïüŠć öĊÙąĒîîÙüćöøĎšÙüćöđ×šćĔÝđÖĊę÷üÖĆïēøÙ ÖćøÝĆéÖćøêĆüđĂÜ (self-management) ÖćøÿČęĂÿćøÖĆïìĊöñĎšĔĀšïøĉÖćø
đóĉęö×ċĚî6   
 
ÙĞćÝĞćÖĆéÙüćö      

Health care transition ÙČĂ ÖøąïüîÖćøđðúĊę÷îñŠćî×ĂÜøąïïÿč×õćóĔîñĎšðśü÷ēøÙđøČĚĂøĆÜÝćÖđéĘÖđðŨîýĎî÷ŤÖúćÜ 
ÿĎŠøąïïÿč×õćóñĎšĔĀâŠ àċęÜÝąđÖĉéĔîßŠüÜüĆ÷øčŠî ēé÷üĆ÷øčŠîêšĂÜĕéšøĆïìĆÖþąìĊęÝĞćđðŨîĔîÖćøÝĆéÖćøéĎĒúÿč×õćó×ĂÜêîđĂÜĕéš
đöČęĂđ×šćÿĎŠüĆ÷ñĎšĔĀâŠ2,7 

Transition readiness ÙČĂ ×šĂïŠÜßĊĚìĊęñĎšðśü÷ĒúąøąïïñĎšÿîĆïÿîčî (ñĎšðÖÙøĂÜ ñĎšĔĀšïøĉÖćø) ĕéšöĊÖćøđøĉęöêšîéĞćđîĉîêŠĂ
ÝîëċÜÝčéÿĉĚîÿčé×ĂÜøąïïÖćøđðúĊę÷îñŠćîÝćÖđéĘÖđðŨîýĎî÷ŤÖúćÜÿĎŠÖćøéĎĒúÿč×õćóĒïïñĎšĔĀâŠēé÷ñŠćîøąïïÖćøÿŠÜêŠĂ (transfer)8 
 

đðŜćĀöć÷ĔîÖćøđðúĊę÷îñŠćîÿĞćĀøĆïüĆ÷øčŠîĒúąñĎšĔĀšïøĉÖćø9  
1. đóČęĂóĆçîćÙüćöÿćöćøë×ĂÜüĆ÷øčŠîĔîÖćøÝĆéÖćøéĎĒúÿč×õćóĒúąÖćøĔßšøąïïïøĉÖćøÿč×õćóĂ÷ŠćÜöĊðøąÿĉìíĉõćó 

2. ÝĆéÖøąïüîÖćøìćÜÙúĉîĉÖìĆĚÜđéĘÖĒúąñĎšĔĀâŠđóČęĂđêøĊ÷öÙüćöóøšĂöÿĎŠÖćøđðúĊę÷îñŠćîĒúąÖćøÿŠÜêŠĂÿĎŠøąïïÿč×õćó
ĒïïñĎšĔĀâŠ 
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ĀúĆÖÖćøéĎĒúñĎšðśü÷üĆ÷øčŠî 
üĆ÷øčŠîđðŨîüĆ÷ìĊęÙĈîċÜëċÜđĂÖúĆÖþèŤđÞóćąêî ÙüćöđðŨîĂĉÿøą øĎðúĆÖþèŤìćÜÖć÷ (body image) ĒúąÖúčŠöđóČęĂî 

ĒïŠÜêćößŠüÜĂć÷čĕéšéĆÜîĊĚ 
1. üĆ÷øčŠîêĂîêšî (10-13 ðŘ) đðŨîüĆ÷ìĊęöĊÖćøđðúĊę÷îĒðúÜìćÜøŠćÜÖć÷ĒúąöĊÙüćöÙĉéøĎðíøøöđðŨîÙüćöÙĉéîćöíøøö

ÿćöćøëÙĉéüĉđÙøćąĀŤ ÿĆÜđÙøćąĀŤ×šĂöĎúĕéšöćÖ×ċĚî đöČęĂöĊÖćøđÖĉéēøÙđøČĚĂøĆÜĔîüĆ÷îĊĚÝąÿîĔÝđÖĊę÷üÖĆïøĎðúĆÖþèŤĒúąöĂÜđĀĘîĒêŠ×šĂéšĂ÷
ĔîøĎðúĆÖþèŤìćÜÖć÷×ĂÜêĆüđĂÜ 

2. üĆ÷øč ŠîêĂîÖúćÜ (14-17 ðŘ) óĆçîćÖćøêćöüĆ÷ÝąđðŨîüĆ÷Ă÷ćÖøĎ šĂ÷ćÖúĂÜ đøĉ ęöĒ÷ÖÝćÖÙøĂïÙøĆü ēé÷ĔĀš
ÙüćöÿĈÙĆâÖĆïÖúčŠöđóČęĂîöćÖ×ċĚî ëšćđÖĉéēøÙđøČĚĂøĆÜĔîüĆ÷îĊĚĂćÝÝąÿŠÜñúÖøąìïìĊęøčîĒøÜ ÿŠÜñúêŠĂÖćø×ćéÙüćöøŠüööČĂĔîÖćøøĆÖþćĕéš 

3. üĆ÷øčŠîêĂîðúć÷ (17-20 ðŘ) ëšćðśü÷ēøÙđøČĚĂøĆÜĔîüĆ÷îĊĚÝąĕöŠÿŠÜñúÖøąìïìĊęøčîĒøÜ đîČęĂÜÝćÖüĆ÷îĊĚöĊÙüćöđßČęĂöĆęî
ĒúąöĊđĂÖúĆÖþèŤìĊęóĆçîćđðŨîêĆü×ĂÜêĆüđĂÜĒúšü ĒêŠüĆ÷îĊĚÝąÖĆÜüúëċÜñúÖøąìïìĊęêćööćĀúĆÜÝćÖðśü÷ēøÙđøČĚĂøĆÜ đßŠî ñúÖøąìï
êŠĂÖćøđøĊ÷î ÖćøìĈÜćî øüöĕðëċÜÖćøüćÜĒñîÙøĂïÙøĆüĔîĂîćÙê1 

ÖćøéĎĒúÿč×õćó×ĂÜüĆ÷øčŠîĔßšĀúĆÖÖćøðøąđöĉîĒïïĂÜÙŤøüöìćÜßĊüÝĉêÿĆÜÙö (biopsychosocial) êšĂÜìĈÙüćöđ×šćĔÝ
óĆçîćÖćø×ĂÜüĆ÷øčŠîđóČęĂìĊęÝąÿøšćÜÿĆöóĆîíõćóìĊęéĊĒúąđÖĉéÙüćöĕüšüćÜĔÝÝćÖüĆ÷øčŠîĕéš îĂÖÝćÖîĆĚîÖćøðøąđöĉîÙüćöđÿĊę÷Ü
êŠĂÿč×õćó×ĂÜüĆ÷øčŠî đßŠî Öćøðøąđöĉî HEADSS (Home, Education, Activities, Drug use and abuse, Sexual behavior, 

Suicidality and depression) đðŨîÿĉęÜÿĈÙĆâĔîÖćøðøąđöĉîüĆ÷øčŠîìĊęöĊēøÙđøČĚĂøĆÜ đîČęĂÜÝćÖüĆ÷øčŠîēøÙđøČĚĂøĆÜöĊÙüćöđÿĊę÷ÜÝćÖ
óùêĉÖøøöêŠćÜė đßŠî ÖćøĔßšÿćøđÿóêĉé àċęÜóïĕéšöćÖÖüŠćüĆ÷øčŠîìĊęĕöŠöĊēøÙđøČĚĂøĆÜĕéš  ēé÷ÖćøéĎĒúüĆ÷øčŠîēøÙđøČĚĂøĆÜÿĉęÜÿĈÙĆâ ÙČĂ 
ÙüćöÿćöćøëĔîÖćøđêĉïēêđðŨîñĎšĔĀâŠìĊęÿćöćøëéĎĒúêîđĂÜĕéšìĆĚÜéšćîÿč×õćóÖć÷ ÿč×õćóĔÝĒúąÿĆÜÙö  

ÖćøéĎĒúüĆ÷øčŠîđóČęĂđêøĊ÷öêĆüđ×šćÿĎŠøąïïÖćøđðúĊę÷îñŠćîÿĎŠÖćøéĎĒúÿč×õćóĒïïñĎšĔĀâŠ ĕéšĒÖŠ 
1. ÖćøÝĆéÖćøêĆüđĂÜ
2. ÖćøðøąđöĉîđÖĊę÷üÖĆïÙüćöøĎšđøČęĂÜêĆüēøÙ
3. ìĆÖþąĒúąìĆýîÙêĉêŠĂÖćøéĎĒúêĆüđĂÜ×ĂÜüĆ÷øčŠî10 ēé÷öĊøć÷úąđĂĊ÷ééĆÜõćóìĊę 1

õćóìĊę 1 ÖćøđðúĊę÷îñŠćîÿĎŠÖćøéĎĒúøąïïÿč×õćóĒïïñĎšĔĀâŠēé÷öĊÿŠüîìĊęÿĆöóĆîíŤÖĆîĔîéšćîÙüćöøĎš ìĆÖþąĒúąìøĆó÷ćÖøìĊęđðŨîóČĚîåćî
ìĊęÝĈđðŨîĔîÖćøéĎĒúñĎšðśü÷üĆ÷øčŠî ÖćøÝĆéÖćøêîđĂÜ×ĂÜñĎšðśü÷ēøÙđøČĚĂøĆÜĒúąøąïïÿč×õćó10 

øąïïÿč×õćó

ÖćøÝĆéÖćø
êîđĂÜĔîēøÙ

đøČĚĂøĆÜ

đüßýćÿêøŤ
üĆ÷øčŠî

ÖćøòřÖñĎšĔĀšïøĉÖćøÿč×õćóđéĘÖĒúąñĎšĔĀâŠ ×šĂöĎú 

ðøąÖĆîÿč×õćó 

ÙüćöøŠüööČĂĔîÖćøđðúĊę÷îñŠćî 

ðŦÝÝĆ÷ÙüćöđÿĊę÷Ü ðŦÝÝĆ÷
ðŜĂÜÖĆîĔîüĆ÷øčŠî 

ñĎšðÖÙøĂÜ 

ĂĉìíĉóúÝćÖđóČęĂî 

ÖćøðøąđöĉîÝĉêÿĆÜÙö 

×šĂöĎúĒúąĒĀúŠÜìøĆó÷ćÖø 

ÖćøøĆÖþćÙüćöúĆï ÿŠÜđÿøĉöÙüćöđðŨîêĆü×ĂÜêĆüđĂÜ (autonomy) 

ÙüćöøŠüööČĂĔîÖćøøĆÖþć 

ÖćøîĆéĀöć÷ìĊęîćî×ċĚî 

Ùüćöđ×šćĔÝđÖĊę÷üÖĆïÿč×õćó 

ÖćøÝĆéÖćøéĎĒúÿč×õćó 

ÙüćöÿćöćøëìĊęđêĉïēêĔî
ÖćøéĎĒúêĆüđĂÜ (self-care) 
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ðŦÝÝĆ÷ìĊęđÖĊę÷ü×šĂÜÖĆïøąïïÖćøđðúĊę÷îñŠćî 
öĊðŦÝÝĆ÷Āúć÷éšćîìĊęđÖĊę÷ü×šĂÜÖĆïÖćøìĊęñĎšðśü÷ēøÙđøČĚĂøĆÜüĆ÷øčŠîÝąðøąÿïÙüćöÿĈđøĘÝĔîÖćøđðúĊę÷îñŠćîđ×šćÿĎŠ øąïï

ÖćøéĎĒú×ĂÜñĎšĔĀâŠ ēé÷ðŦÝÝĆ÷đĀúŠćîĊĚđøĉęöêĆĚÜĒêŠßŠüÜÖŠĂîÖćøÿŠÜêŠĂ øąĀüŠćÜÖøąïüîÖćøÿŠÜêŠĂ ĒúąĀúĆÜÝćÖÿŠÜêŠĂ (êćøćÜìĊę 1) ĕéšĒÖŠ  
1. ÙüćöđßČęĂöĆęîĔîÖćøÿŠÜêŠĂ ēé÷ÖŠĂîÝąđ×šćÿĎŠÖøąïüîÖćøđðúĊę÷îñŠćî ñĎšðśü÷öĆÖöĊÙüćöÙĉééšćîúïđÖĊę÷üÖĆï

ÖćøđÙúČęĂî÷šć÷ÿĎŠÖćøéĎĒúÿč×õćóĒïïñĎšĔĀâŠ ÖćøßŠü÷ĒÖšÙüćöÙĉééšćîúïđĀúŠćîĊĚÝąìĈĔĀšÖćøđðúĊę÷îñŠćîøćïøČęî×ċĚî 

2. ÙüćöøĎšÿċÖđÖĊę÷üÖĆïÖćøøĆÖþć ñĎšðśü÷Āúć÷øć÷ĔĀšÙüćöđĀĘîüŠć øĎšÿċÖëĎÖïĆÜÙĆïĔĀšđ×šćÿĎŠÖćøđÙúČęĂî÷šć÷  ēé÷ñĎšðśü÷
ÝąöĊÙüćöøĎšÿċÖđÖĊę÷üÖĆïÖćøøĆÖþćìćÜÖćøĒóì÷ŤđðúĊę÷îĒðúÜĕðêúĂéđüúć ñĎšðśü÷öĊÙüćöÖúĆüđîČęĂÜÝćÖĕöŠìøćïøąïïÖćøéĎĒúÿč×õćó
ĒïïñĎšĔĀâŠüŠćÝąđðŨîøĎðĒïïĔé ĒêŠñĎšðśü÷ÿćöćøëĒ÷ÖĒ÷ąðøąē÷ßîŤìĊęĕéšøĆïĀúĆÜÝćÖđÿøĘÝÿĉĚîÖøąïüîÖćøđÙúČęĂî÷šć÷ÿĎŠÖćøéĎĒú
ÿč×õćóĒïïñĎšĔĀâŠĕéš ĀćÖĕéšøĆï×šĂöĎúìĊęëĎÖêšĂÜđĀöćąÿöđóĊ÷ÜóĂ 

3. ÙüćöÿĆöóĆîíŤ×ĂÜĒóì÷ŤñĎšéĎĒúÖĆïñĎšðśü÷
4. ïìïćìĀîšćìĊę×ĂÜñĎšðÖÙøĂÜ

êćøćÜìĊę 1 ðŦÝÝĆ÷ìĊęđÖĊę÷ü×šĂÜêúĂéÖøąïüîÖćøđðúĊę÷îñŠćî11 

ÖŠĂîÖćøÿŠÜêŠĂ øąĀüŠćÜÖøąïüîÖćøÿŠÜêŠĂ ĀúĆÜÝćÖÿŠÜêŠĂ 
ÙüćöđßČęĂöĆęîĔîÖćøÿŠÜêŠĂ öĂÜđĀĘîéšćîĕöŠéĊĔîÖćøÿŠÜêŠĂ 

ĕð÷ĆÜÖćøéĎĒúÿč×õćóĒïï
ñĎšĔĀâŠ 

öĂÜđĀĘîüŠćĕöŠö Ċðøąē÷ßîŤ 
ĔîÖćøÿŠÜêŠĂ 

öĂÜđĀĘîðøąē÷ßîŤìĊ ęĕé šøĆï
ÝćÖÖćøĔĀšïøĉÖćøĒïïñĎšĔĀâŠ 

ÙüćöøĎšÿċÖđÖĊę÷üÖĆïÖćøøĆÖþć
ìćÜÖćøĒóì÷Ť 

ÙčšîđÙ÷ĒúąøĎšÿċÖĂïĂčŠîĔÝ øĎšÿċÖÖúĆüĔîÿĉęÜìĊęĕöŠøĎšöćÖŠĂî ßČ ęîßöĒóì÷ŤñĎ šĔĀâŠĒúąĔßš
đüúćĔîÖćøÿîìîćÖĆïĒóì÷Ť
úéúÜ ĒêŠ÷ĆÜÙÜÙĉéëċÜÖćøéĎĒú
ÖŠĂîÖćøÿŠÜêŠĂ 

ÙüćöÿĆöóĆîíŤ ÖćøÿøšćÜÙüćöÿĆöóĆîíŤđðŨî
ÿĉęÜÿĈÙĆâ 

÷ćÖìĊęÝą÷čêĉÙüćöÿĆöóĆîíŤđéĉö ñĎšðśü÷ÿøšćÜÙüćöÿĆöóĆîíŤĔĀöŠ
ïîóČĚîåćîÙüćöøĆïñĉéßĂï
×ĂÜêĆüđĂÜìĊęđóĉęö×ċĚî 

ÖćøêĆéÿĉîĔÝ/ ïìïćìĀîšćìĊę
×ĂÜñĎšðÖÙøĂÜ 

ñĎ šðÖÙøĂÜđðŨîñĎ šê Ćéÿ ĉîĔÝ
ĒúąĔĀšÙĈĒîąîĈĒÖŠñĎšðśü÷ 

Ùüćö÷ćÖ×ĂÜñĎšðÖÙøĂÜĔî
ÖćøÙüïÙčöüĆ÷øčŠî 

ñĎšðÖÙøĂÜđ×šćöćöĊÿŠüîøŠüö
úéúÜ  

ÖćøðøąđöĉîÙüćöóøšĂö×ĂÜñĎšðśü÷ 
ÝćÖðŦÝÝĆ÷éĆÜÖúŠćü×šćÜêšîÝąđĀĘîüŠć ÙüćöóøšĂö×ĂÜñĎšðśü÷ĒúąÙøĂïÙøĆüîĆĚîđðŨîÿĉęÜÿĈÙĆâöćÖ đóČęĂđðŨîÖćøðŗéßŠĂÜüŠćÜ

øąĀüŠćÜÖćøđðúĊę÷îñŠćîēé÷đðŨîÖćøìĈÜćîøŠüöÖĆî×ĂÜñĎšðśü÷ ñĎšðÖÙøĂÜĒúąñĎšĔĀšïøĉÖćø öĊĒîüìćÜĀúĆÖÖćøðøąđöĉîêćöēÙøÜÿøšćÜ 
SMART (Social-ecological Model of Adolescent and Young Adult Readiness to Transition) à ċ ęÜđð ŨîēÙøÜÿø šćÜ
îĉđüýüĉì÷ćđßĉÜÿĆÜÙöÖćøđêøĊ÷öÙüćöóøšĂöĔîÖćøđðúĊę÷îñŠćî ĂÜÙŤðøąÖĂïìĊęÿĈÙĆâìĊęÝąìĈĔĀšđÖĉéÖćøđðúĊę÷îñŠćîðøąÿï
ÙüćöÿĈđøĘÝ ēé÷ÙĈîċÜëċÜðŦÝÝĆ÷ìĊęđðŨîøĎðíøøö (objective factor) 4 éšćîĒúąðŦÝÝĆ÷ìĊęđðŨîîćöíøøöìĊęĂ÷ĎŠõć÷ĔîÝĉêĔÝìĆĚÜĀöé 
(subjective factor) 6 éšćîìĊęöĊñúêŠĂñĎšðśü÷ ñĎšðÖÙøĂÜĒúąñĎšĔĀšïøĉÖćøéĆÜõćóìĊę 2 

ēé÷ĂćÝĔßšøŠüöÖĆïĒïïðøąđöĉîÙüćöóøšĂöĔîÖćøđðúĊę÷îñŠćî (Transition Readiness Assessment Questionnaires; 

TRAQ) đðŨîđÙøČęĂÜöČĂìĊęöĊÙüćöĒöŠîêøÜ (validate) ĔîÖćøðøąđöĉîÙüćöóøšĂö×ĂÜüĆ÷øčŠîÿĎŠÖćøđðúĊę÷îñŠćîÿĎŠüĆ÷ñĎšĔĀâŠ12 ēé÷đðŨî
ÖćøðøąđöĉîìĆÖþąÖćøÝĆéÖćøéĎĒúÿč×õćóêĆüđĂÜðøąÖĂïéšü÷ 5 ĀĆü×šĂĀúĆÖ13 ĕéšĒÖŠ  
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1. ÖćøÝĆéÖćøéšćîÖćøĒóì÷Ť đßŠî ÿćöćøëøĎšüĉíĊÖćøéĎĒúêĆüđĂÜëšćđÖĉéñú×šćÜđÙĊ÷ÜÝćÖ÷ć Öĉî÷ćéšü÷êĆüđĂÜĕéš
Ă÷ŠćÜëĎÖêšĂÜ đðŨîêšî 

2. ÖćøîĆéĀöć÷ đßŠî ÿćöćøëēìøîĆéĀöć÷ĕéšĀøČĂēìøđúČęĂîđüúćîĆéĀöć÷ĕéšéšü÷êĆüđĂÜ đðŨîêšî 
3. êĉéêćöðŦâĀćÿč×õćó đßŠî ÿćöćøëÖøĂÖðøąüĆêĉÙüćöđÝĘïðśü÷ Ēóš÷ćĕéš ÿćöćøëđêøĊ÷öÙĞćëćöĕüš ðøċÖþć

ÖĆïĒóì÷Ťĕéš đðŨîêšî 

4. óĎéÙč÷ÖĆïñĎšĔĀšïøĉÖćø đßŠî ÿćöćøëïøø÷ć÷ÙüćöøĎšÿċÖĒÖŠĒóì÷Ť ó÷ćïćúĕéš ÿćöćøëêĂïÙĞćëćöĒóì÷Ť ó÷ćïćúĕéš 
đðŨîêšî 

5. ÖćøÝĆéÖćøÖĉÝüĆêøðøąÝĞćüĆî đßŠî ßŠü÷đêøĊ÷öĂćĀćø ßŠü÷ìĞćÙüćöÿąĂćéĀúĆÜìćîđÿøĘÝ đðŨîêšî 

 

 
õćóìĊę 2 Social-ecological Model of Adolescent and Young Adult Readiness to Transition (SMART) model14 

 

øąïïÖćøđðúĊę÷îñŠćî×ĂÜìĊöñĎšĔĀšïøĉÖćø 
ÖćøđðúĊę÷îñŠćî×ĂÜüĆ÷øčŠîđðŨîÿĉęÜìĊęìšćìć÷×ĂÜìĊöēé÷đðŨîÖćøìĞćÜćî×ĂÜÖčöćøĒóì÷ŤøŠüöÖĆïĂć÷čøĒóì÷Ť ēé÷öĊðŦÝÝĆ÷

ìĊęĂćÝÿŠÜñúêŠĂøąïïÖćøđðúĊę÷îñŠćî éĆÜîĊĚ 
1. ÖćøêĆéÿĉîĔÝÖćøøĆÖþćìćÜÖćøĒóì÷Ť 
2. ÖćøéĎĒúìĆÖþąÖćøÝĆéÖćøêĆüđĂÜ×ĂÜñĎšðśü÷Ă÷ŠćÜêŠĂđîČęĂÜ 
3. ÖćøøĆÖþćÙüćöúĆïĒúąÙüćö÷ĉî÷ĂöĔîÖćøøĆÖþć×ĂÜñĎšðśü÷ 

4. ×ĆĚîêĂîÖćøéĎĒú×ĂÜĒóì÷ŤñĎšĔĀâŠ 

ðŦÝÝĆ÷ìĊęöĊĂ÷ĎŠÖŠĂî 
- úĆÖþèąìćÜÿĆÜÙö/ üĆçîíøøö   - ðøąÖĆî (Öćøđ×šćëċÜÖćøïøĉÖćøéĎĒúĒïïñĎšĔĀâŠ) 
- ÙüćöđÿĊę÷ÜìćÜÖćøĒóì÷Ť/ ñúìĊęđÖĉé×ċĚîĔîøą÷ą÷ćü - øąïïðøąÿćìéšćîÖćøøĎšÙĉé (neurocognitive)/ IQ 

êĆüĒðøìĊęÿćöćøëđðúĊę÷îĒðúÜĕéšđóČęĂßŠü÷óĆçîćøąïïÖćøđðúĊę÷îñŠćî 
- ÙüćöøĎšÙüćöđ×šćĔÝđÖĊę÷üÖĆïêĆüēøÙ   - đðŜćĀöć÷/ ĒøÜÝĎÜĔÝ×ĂÜÖćøđðúĊę÷îñŠćî 
- ìĆÖþą/ Ùüćöÿćöćøë×ĂÜêîđĂÜ (self-efficacy) - ÙüćöÿĆöóĆîíŤ/ ìĆÖþąÖćøÿČęĂÿćø 
- ÙüćöđßČęĂ/ ÙüćöÙćéĀüĆÜêŠĂÖćøđðúĊę÷îñŠćî  - ÝĉêÿĆÜÙö/ ĂćøöèŤìĊęöĊñúêŠĂÖćøđðúĊę÷îñŠćî 
- óĆçîćÖćøéšćîüčçĉõćüą (ÿĞćĀøĆïñĎšðśü÷) 

ñĎšĔĀšïøĉÖćø    ñĎšðÖÙøĂÜ 

ñĎšðśü÷ 

ÿŠÜêŠĂÿĎŠøąïïÿč×õćóñĎšĔĀâŠ 
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5. ðøąđöĉîñĎšðśü÷ĒúąÖćøéĎĒúĀúĆÜÖćøđÙúČęĂî÷šć÷ 

ĂčðÿøøÙìĊęóïĕéšïŠĂ÷ĔîÖćøđðúĊę÷îñŠćî×ĂÜìĊöñĎšĔĀšïøĉÖćø ÙČĂ ×ćéÖćøÿČęĂÿćø ÙüćöøŠüööČĂ ÖćøøĆÖþćĔîøĎðĒïï
ìĊęêŠćÜÖĆîøüöëċÜêĆüēøÙìĊęöĊÙüćöàĆïàšĂî ÝċÜĕéšöĊøąïï the six core elements of health care transition àċęÜđðŨîøąïï
ÖćøđðúĊę÷îñŠćîÝćÖüĆ÷øčŠîÿĎŠüĆ÷ñĎšĔĀâŠēé÷ðøĆïĔĀšđĀöćąÿöêćöĒêŠúąßŠüÜÖćøđðúĊę÷îñŠćî ēé÷ÿĂéÙúšĂÜÖĆïÖøąïüîÖćøđðúĊę÷îñŠćî
×ĂÜøąïïÿč×õćóĔîñĎšðśü÷ēøÙđøČĚĂøĆÜìĊęđÿîĂēé÷ American Academy of Pediatrics (AAP), American Academy of 

Family Physicians (AAFP) Ēúą American College of Physicians (ACP) ĔîðŘó.ý. 2561 àċęÜðøąÖĂïéšü÷ðŦÝÝĆ÷ĀúĆÖ 6 ×ĆĚîêĂî
ĔîÖćøìĞćĔĀšÖćøđðúĊę÷îñŠćîðøąÿïÙüćöÿĞćđøĘÝ9,15-18 éĆÜêćøćÜìĊę 2  
 
êćøćÜìĊę 2 ïìïćìĀîšćìĊę×ĂÜÖčöćøĒóì÷ŤĒúąĂć÷čøĒóì÷Ť9,15-18 

ñĎšĔĀšïøĉÖćø ÖčöćøĒóì÷Ť Ăć÷čøĒóì÷Ť 
1. îē÷ïć÷ÖćøđðúĊę÷îñŠćî 

(12-14 ðŘ) 
ĔĀš×šĂöĎúÖĆïüĆ÷øčŠîĒúąñĎšðÖÙøĂÜ đÖĊę÷üÖĆïîē÷ïć÷
ÖćøđðúĊę÷îñŠćîĒúąĔĀšüĆ÷øčŠîđøĉęööĊÿŠüîøŠüöĔîÖćøéĎĒú
ÿč×õćó×ĂÜêĆüđĂÜ  

óĎéÙč÷ÖĆïüĆ÷øčŠîĒúąñĎšðÖÙøĂÜ  
(ëšćÝĞćđðŨî) 

2. ÖćøêĉéêćöĒñîÖćø
ÖćøđðúĊę÷îñŠćî  

(14-18 ðŘ) 

êĉéêćöÙüćöóøšĂö×ĂÜüĆ÷øčŠîĒúąñĎšðÖÙøĂÜĔîÖćø
đðúĊę÷îñŠćîĂ÷ŠćÜîšĂ÷ðŘúą1ÙøĆĚÜ ßŠü÷ĔĀšüĆ÷øčŠîĒúą
ñĎšðÖÙøĂÜøŠüöÖĆîêĆĚÜđðŜćĀöć÷ üćÜĒñîĔîÖćøøĆÖþć
ĒúąÙšîĀćĂčðÿøøÙìĊęÝąÿŠÜñúêŠĂÖćøđðúĊę÷îñŠćî 

êĉéêćöðøąđöĉîÙüćöøĎš Ùüćöđ×šćĔÝ
ÿč×õćó×ĂÜñĎšðśü÷Ēúąøąïïÿč×õćó
ñĎšĔĀâŠ 

3. ÙüćöóøšĂöĔîÖćø
đðúĊę÷îñŠćî/ ĒîąîĞć
Ēóì÷ŤñĎšĔĀâŠ 

(14-18 ðŘ) 

ĔĀš×šĂöĎúđÖĊę÷üÖĆïìĆÖþąìĊęÝĞćđðŨîĔîÖćøđðúĊę÷îñŠćî
óøšĂöÖĆïðøąđöĉîÙüćöóøšĂöĔîÖćøđðúĊę÷îñŠćî
×ĂÜüĆ÷øčŠîĒúąĔîöčööĂÜ×ĂÜñĎšðÖÙøĂÜ (transition 

readiness assessment) đøĉęöðøąđöĉîĂć÷č 14-16 ðŘ 

ĒúÖđðúĊę÷îðøąÿïÖćøèŤêĂïÙĞćëćö
ìĊęóïĕéšïŠĂ÷ÖĆïüĆ÷øčŠî ĒúąñĎšðÖÙøĂÜ 
(ëšćÝĞćđðŨî) 

4. üćÜĒñîÖćøđðúĊę÷îñŠćî 
(14-18 ðŘ) 

 

üćÜĒñîøąïïđðúĊę÷îñŠćî ÙĞćîċÜëċÜđðŜćĀöć÷×ĂÜ
üĆ÷øčŠî üćÜĒñîÖćøøĆÖþćÖøèĊÞčÖđÞĉî đêøĊ÷öêĆü
üĆ÷øčŠîĔîÖćøüćÜĒñîÖćøêĆéÿĉîĔÝ Öćø÷ĉî÷ĂöĔî
ÖćøøĆÖþć 

êĉéêćöüćÜĒñîÖćøđðúĊę÷îñŠćîĒúą
ðøąđöĉîìĆÖþąÙüćöóøšĂöđóĉęöđêĉöÖŠĂî
ÖćøđðúĊę÷îñŠćî ÿČęĂÿćøÖĆïÖčöćøĒóì÷Ť
ìĊęéĎĒú êĉéêćöđĂÖÿćø×šĂöĎúÖćøÿŠÜêĆü
ñĎšðśü÷ 

5. ÖćøéĎĒúÿŠÜêŠĂ  
(18-21 ðŘ) 

ÿŠÜêŠĂÖćøéĎĒúēé÷ÿČęĂÿćøĂćÖćøñĎšðśü÷ÖĆïĂć÷čøĒóì÷Ť
ìĞćÖćøîĆéĀöć÷ÖĆïĂć÷čøĒóì÷Ť ÿŠÜêŠĂđöČęĂĂćÖćø
ìćÜÙúĉîĉÖÙÜìĊę 

ìïìüî×šĂöĎúÖćøÿŠÜêŠĂ ĔïÿøčðìćÜ
ÖćøĒóì÷ŤĒúąðøąđöĉîêĉéêćöìĆÖþą
ÖćøéĎĒúêĆüđĂÜ×ĂÜñĎšðśü÷ 

6. đÿøĘÝÿĉĚîÖćøđðúĊę÷îñŠćî 
(18-26ðŘ) 

øĆïôŦÜ×šĂöĎú ×šĂđÿîĂĒîąÝćÖĂć÷čøĒóì÷ŤĀúĆÜÝćÖ
đÿøĘÝÿĉĚîÖøąïüîÖćøđðúĊę÷îñŠćî êĉéêŠĂñĎšðśü÷Ēúą
ñĎšðÖÙøĂÜđóČęĂðøąđöĉîñúÖćøđðúĊę÷îñŠćî 

ĒÝšÜĒÖŠÖčöćøĒóì÷ŤĀúĆÜÝćÖĕéšøĆïñĎšðśü÷
öćéĎĒúêŠĂ ÿøšćÜ/ òřÖ ìĆÖþąĔîÖćøéĎĒú
êĆüđĂÜđóĉęöđêĉö ĔĀšÙĞćĒîąîĞćĔîÖøèĊ
ìĊęÝĞćđðŨîĒÖŠñĎšðśü÷ 
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ÿøčð 
ìĆýîÙêĉ×ĂÜüĆ÷øčŠîêŠĂÖćøđðúĊę÷îñŠćîĒúąÖćøøĆïøĎšÙüćöÿćöćøë×ĂÜêĆüđĂÜĔîÖćøÝĆéÖćøéĎĒúêĆüđĂÜđðŨîðŦÝÝĆ÷ìĊęïŠÜïĂÖ

ëċÜÙüćöóøšĂöĔîÖćøÿŠÜêŠĂüĆ÷øčŠî ëšćöĊÖćøđêøĊ÷öóøšĂö üćÜĒñîøąïïìĊö öĊÖćøêĉéêćöĂ÷ŠćÜêŠĂđîČęĂÜ ÝąßŠü÷úéÙüćöüĉêÖÖĆÜüú
ĔîÖćøđðúĊę÷îñŠćîÿĎŠøąïïÿč×õćóñĎšĔĀâŠìĆĚÜüĆ÷øčŠîĒúąñĎšðÖÙøĂÜ ĂĆîđðŨîðŦÝÝĆ÷ìĊęÿĞćÙĆâìĊęìĞćĔĀšÖćøđðúĊę÷îñŠćîđ×šćÿĎŠøąïïÖćøïøĉÖćø
ÿč×õćóÿĞćĀøĆïñĎšĔĀâŠ×ĂÜñĎšðśü÷ēøÙđøČĚĂøĆÜüĆ÷øčŠîðøąÿïÙüćöÿĞćđøĘÝ5,19
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*  

×šĂĂĆÖđÿïđøČĚĂøĆÜĔîđéĘÖ 
  Childhood chronic arthritis 

ìĆýúćõć ĒéÜÿčüøøè* 
 

Öćøðøąđöĉî×šĂĂĆÖđÿï (arthritis) ĔîñĎšðśü÷đéĘÖ ÙüøđøĉęöÝćÖÝĞćîüî×šĂìĊęĂĆÖđÿï ēé÷ĒïŠÜđðŨî×šĂđéĊ÷ü ĀøČĂĀúć÷×šĂ 
Ēúą acute arthritis ĀøČĂ chronic arthritis ÿĞćĀøĆïïìÙüćöîĊĚÝąđîšîìĊę×šĂĂĆÖđÿïđøČĚĂøĆÜ (chronic arthritis) 

 
×šĂĂĆÖđÿïđøČĚĂøĆÜ  

îĉ÷ćö×šĂĂĆÖđÿï ĔîÖúčŠö×šĂĂĆÖđÿïđøČĚĂøĆÜìĊęđÖĉéÝćÖēøÙõĎöĉêšćîêîđĂÜ ĕéšĒÖŠ ĂćÖćøïüöĀøČĂöĊîĚĞćĔî×šĂ ĀøČĂöĊĂćÖćø
Ă÷ŠćÜîšĂ÷ 2 Ĕî 3 ĂćÖćø ÙČĂ ĂćÖćø×÷Ćï×šĂĕöŠĕéš (limitation of range of motion) ĂćÖćøðüéđÞóćąïøĉđüè×šĂ×èą×÷Ćï×šĂ 
(tenderness or pain on motion) ĒúąĂćÖćøøšĂîïøĉđüè×šĂ (increased heat)1 

 

ÿćđĀêčìĊęóïïŠĂ÷ 
1. ēøÙĔîÖúčŠö rheumatology  

1.1 Juvenile Idiopathic Arthritis (JIA)2 ÙČĂ ēøÙ×šĂĂĆÖđÿïđøČĚĂøĆÜĕöŠìøćïÿćđĀêčĔîđéĘÖĂć÷čĕöŠđÖĉî 16 ðŘ 
àċęÜñĎšðśü÷đéĘÖÝąöĊĂćÖćø×šĂĂĆÖđÿïđøČĚĂøĆÜìĊęđÖĉéêŠĂđîČęĂÜēé÷ĕöŠìøćïÿćđĀêčĒîŠßĆéĂ÷ŠćÜîšĂ÷ 6 ÿĆðéćĀŤ ÙüćößčÖ×ĂÜēøÙîĊĚ
Ă÷ĎŠøąĀüŠćÜ 7-14.8 øć÷êŠĂ 1,000 ðøąßćÖøđéĘÖ3,4 ĂčïĆêĉÖćøèŤĔîðøąßćÖøđéĘÖßćü÷čēøðĒúąðøąđìýÿĀøĆåĂđöøĉÖćĂ÷ĎŠøąĀüŠćÜ 
1.3-22.6 êŠĂ 100,000 ðøąßćÖøđéĘÖ ÿĞćĀøĆïßŠüÜĂć÷čìĊęóïïŠĂ÷ ÙČĂ øąĀüŠćÜßŠüÜĂć÷č 11-15 ðŘ5 ēé÷ĒïŠÜđðŨî 7 ÖúčŠö÷ŠĂ÷2 éĆÜîĊĚ 

1.1.1 Systemic arthritis đðŨîēøÙ×šĂĂĆÖđÿïđøČĚĂøĆÜĂ÷ŠćÜîšĂ÷ 6 ÿĆðéćĀŤìĊęöĊĕ×šÿĎÜöćÖÖüŠćĀøČĂđìŠćÖĆï 

39 ĂÜýćđàúđàĊ÷ÿ  ŠüöÖĆï×šĂĂĆÖđÿïĒúąĂćÖćøĂČęîĂ÷ŠćÜîšĂ÷ 1 ĂćÖćø ēé÷ĂćÖćøĕ×šÿĎÜöĆÖđðŨîđóĊ÷ÜüĆîúą 1 ÙøĆĚÜ (quotidian 

fever) ĔîßŠüÜïŠć÷ĀøČĂÙęĞć Ĕî×èąìĊęĂćÖćø×šĂĂĆÖđÿïöĆÖĕöŠđÞóćąđÝćąÝÜ ĂćÝöĊĂćÖćøĂĆÖđÿï×ĂÜ×šĂđóĊ÷Ü×šĂđéĊ÷üĀøČĂĀúć÷×šĂ 
ēé÷×šĂìĊęĂĆÖđÿïÝąđðŨî×šĂ×îćéĔĀâŠĀøČĂ×îćéđúĘÖÖĘĕéš đßŠî ×šĂÖøąéĎÖÿĆîĀúĆÜÿŠüîÙĂ ×šĂ×ćÖøøĕÖø ×šĂĕĀúŠ ×šĂýĂÖ ×šĂöČĂ 
×šĂîĉĚüöČĂ ×šĂÿąēóÖ ×šĂđ×Šć ×šĂđìšćĒúą×šĂîĉĚüđìšć ĂćÖćø×šĂĂĆÖđÿïĔîñĎšðśü÷ÖúčŠöîĊĚöĆÖÝąöĊĂćÖćøøčîĒøÜ ×šĂĂćÝëĎÖìĞćúć÷
ÝîìĞćĔĀšđÖĉéÙüćöóĉÖćøĕéš ÿĞćĀøĆïĂćÖćøĂČęîė ĕéšĒÖŠ 

1) Well-circumscribed, evanescent salmon-pink rash đðŨîñČęîøćïìĊęöĊúĆÖþèąđÞóćąêĆü 
ÙČĂ đðŨîñČęîÿĊÿšößöóĎÙúšć÷ÿĊ×ĂÜđîČĚĂðúćĒàúöĂî øĎðøŠćÜĂćÝđðŨîüÜÖúö ĀøČĂđðŨîĒîü÷ćüêćöøĂ÷×Ċé×Šüî (Koebner�s 

phenomenon) ÿŠüîĔĀâŠóïêćöúĞćêĆüĒúąïøĉđüèÿŠüîêšî×ĂÜĒ×îĒúą×ć ñČęîöĆÖðøćÖäóøšĂöÖĆïĂćÖćøĕ×šĒúąÝąĀć÷ĕð
ēé÷ĕöŠìĉĚÜøĂ÷ĀúĆÜĕ×šúé (evanescence rash)  

2) đ÷Č ęĂĀč šöĀĆüĔÝĀøČĂđ÷ČęĂĀčšöðĂéĂĆÖđÿï öĆÖìĞćĔĀšñĎšðśü÷öĊĂćÖćøđĀîČęĂ÷ đÝĘïĀîšćĂÖ 
îĂîøćïĕöŠĕéšĒúąöĊĀĆüĔÝđêšîđøĘü ÿĞćĀøĆïñĎšðśü÷ìĊęöĊîĚĞćĔîßŠĂÜđ÷ČęĂĀčšöĀĆüĔÝ ÝąêøüÝóï distant heart sound ôŦÜĕéš÷ĉî
đÿĊ÷Ü rub ñĎšðśü÷ìĊęöĊîĚĞćĔîßŠĂÜđ÷ČęĂĀčšöðĂéÝąöĊĂćÖćøĀć÷ĔÝđøĘü ĒúąôŦÜðĂéĕéš÷ĉîđÿĊ÷ÜĀć÷ĔÝđïćúÜ 

3) êĆïĒúąöšćöēê 
4) êŠĂöîĚĞćđĀúČĂÜēêìĆęüøŠćÜÖć÷ ïøĉđüèìĊęóïïŠĂ÷ ÙČĂ ïøĉđüèÙĂ đĀîČĂ×šĂýĂÖĒúąïøĉđüè

×ćĀîĊï 

ÖćøüĉîĉÝÞĆ÷ēøÙîĊĚ ñĎšðśü÷đéĘÖÝąêšĂÜöĊĂćÖćøĕ×šÿĎÜìĊęđðŨîúĆÖþèąđÞóćąéĆÜÖúŠćü×šćÜêšîĂ÷ŠćÜîšĂ÷ 3 üĆî
ĔîßŠüÜ 2 ÿĆðéćĀŤ øŠüöÖĆï×šĂĂĆÖđÿïĒúąĂćÖćøĂČęîė Ă÷ŠćÜîšĂ÷ 1 Ĕî 4 ĂćÖćø ÿĞćĀøĆïÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø×ĂÜñĎšðśü÷
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ÿŠüîĔĀâŠÝąóïüŠć öĊđöĘéđúČĂé×ćüÿĎÜöćÖđÖĉî 10,000 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉđöêø ēé÷öĊđöĘéđúČĂé×ćüßîĉé neutrophil ÿĎÜ ĒúąöĊ
đÖúĘéđúČĂéÿĎÜöćÖ öĆÖÝąđóĉęööćÖđÖĉî 400,000-500,000 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉđöêø 

1.1.2 Oligoarticular juvenile idiopathic arthritis ñĎšðśü÷ÝąöĊ×šĂĂĆÖđÿïđøČĚĂøĆÜÝĞćîüîĕöŠđÖĉî 4 ×šĂ
ĔîßŠüÜ 6 đéČĂîĒøÖ×ĂÜÖćøðśü÷ ×šĂĂĆÖđÿïßîĉéîĊĚöĆÖóïĔîđéĘÖđúĘÖĒúąđðŨî×šĂìĊęöĊ×îćéĔĀâŠ ĕéšĒÖŠ ×šĂđ×Šć ×šĂđìšć ×šĂýĂÖ
×šĂöČĂ ēøÙĒìøÖàšĂîĔîñĎšðśü÷ÖúčŠöîĊĚ ÙČĂ öŠćîêćĂĆÖđÿï (uveitis) đøČĚĂøĆÜ àċęÜóïĕéšïŠĂ÷ĔîñĎšìĊęöĊ antinuclear antibody (ANA) ×ċĚî 
éĆÜîĆĚîÙüøÿŠÜêøüÝÖĆïÝĆÖþčĒóì÷ŤđðŨîøą÷ą ìčÖ 3-6 đéČĂî ×ċĚîÖĆïĂć÷čñĎšðśü÷Ēúąøą÷ąđüúć×ĂÜÖćøđðŨîēøÙ6  

1.1.3 Polyarticular juvenile idiopathic arthritis (rheumatoid factor negative) ñĎšðśü÷ĔîÖúčŠöîĊĚ
ÝąöĊÝĞćîüî×šĂìĊęĂĆÖđÿïĂ÷ŠćÜîšĂ÷ 5 ×šĂ×ċĚîĕð Ĕî 6 đéČĂîĒøÖ×ĂÜÖćøðśü÷ ĒúąêøüÝĕöŠóï rheumatoid factor ĔîđúČĂé 
ÿĞćĀøĆï×šĂìĊęĂĆÖđÿïöĆÖđðŨîìĆĚÜ 2 ×šćÜĔîúĆÖþèąÿööćêøÖĆî ēé÷×šĂìĊęöĊÖćøĂĆÖđÿïÝąöĊìĆĚÜ×šĂ×îćéĔĀâŠéĆÜÖúŠćü×šćÜêšî 
Ēúą×šĂ×îćéđúĘÖ ĕéšĒÖŠ ×šĂîĉĚüöČĂĒúą×šĂîĉĚüđìšć  

1.1.4 Polyarticular juvenile idiopathic arthritis (rheumatoid factor positive) ñĎšðśü÷ĔîÖúčŠöîĊĚ
ÝąöĊÝĞćîüî×šĂĂĆÖđÿïöćÖÖüŠćĀøČĂđìŠćÖĆï 5 ×šĂ Ĕî 6 đéČĂîĒøÖ×ĂÜÖćøðśü÷øŠüöÖĆïÖćøêøüÝóï rheumatoid factor 
ÝćÖÖćøêøüÝđúČĂéìĆĚÜ 2 ÙøĆĚÜ ĔîßŠüÜøą÷ąđüúćìĊęĀŠćÜÖĆî 3 đéČĂî ēøÙîĊĚóïĕéšïŠĂ÷ĔîüĆ÷øčŠîđóýĀâĉÜ öĆÖöĊĂćÖćøĂĆÖđÿï×ĂÜ×šĂîĉĚüöČĂ
Ēúą×šĂîĉĚüđìšć àċęÜđðŨî×šĂìĊęöĊ×îćéđúĘÖøŠüöéšü÷ ñĎšðśü÷ÖúčŠöîĊĚöĊĒîüēîšöìĊęĂćÖćøÝąøčîĒøÜĒúąđøČĚĂøĆÜÖüŠć oligoarticular juvenile 

idiopathic arthritis Ēúą polyarticular juvenile idiopathic arthritis rheumatoid factor negative 

1.1.5 Psoriatic arthritis ñĎšðśü÷ÝąöĊñČęîÿąđÖĘéđÜĉî (psoriatic rash) àċęÜöĆÖđÖĉéêćöïøĉđüèýĊøþą 
ĀîšćñćÖ ×šĂýĂÖ úĞćêĆü đ×ŠćĒúąÖšî øŠüöÖĆïĂćÖćø×šĂĂĆÖđÿïđøČĚĂøĆÜ àċęÜöĆÖđðŨîìĊęø÷ćÜÙŤúŠćÜ ÖćøđÖĉéñČęî ĒúąĂćÖćø×šĂĂĆÖđÿï
ĂćÝĕöŠĕéšđÖĉéóøšĂöÖĆî ĔîÖøèĊìĊęðøćäĂćÖćøđóĊ÷ÜĒÙŠ×šĂĂĆÖđÿï ÝąêšĂÜöĊĂćÖćøĂČęîė øŠüöéšü÷Ă÷ŠćÜîšĂ÷ĂĊÖ 2 ĂćÖćø ĕéšĒÖŠ 

1) đĂĘîĂĆÖđÿï (tendinitis) ēé÷đÞóćąìĊęîĉĚüöČĂĀøČĂîĉĚüđìšć ìĞćĔĀšîĉĚüïüöìĆĚÜîĉĚüÙúšć÷ÖĆïĕÿšÖøĂÖ 
(sausage digit) àċęÜúĆÖþèąÖćøïüö×ĂÜîĉĚüìĆĚÜîĉĚü đøĊ÷ÖüŠć dactylitis  

2) ÖćøĂĆÖđÿï×ĂÜđúĘï ĕéšĒÖŠ đúĘïđðŨîÝčéïčţöđúĘÖė (nail pits) ĀøČĂđúĘïĂĆÖđÿïĔîúĆÖþèą×øč×øą
Ēïï onycholysis  

3) ðøąüĆêĉēøÙÿąđÖĘéđÜĉîĔîâćêĉÿć÷êøÜ×ĂÜñĎšðśü÷ 
1.1.6 Enthesitis-related arthritis ñĎšðśü÷ĔîÖúčŠöîĊĚÝąđðŨîđéĘÖñĎšßć÷Ăć÷čêĆĚÜĒêŠ 6 ðŘ×ċĚîĕð öĊÖćøĂĆÖđÿï

×ĂÜđîČĚĂđ÷ČęĂìĊę÷ċéêĉéÖĆï×šĂ ĕéšĒÖŠ tendon, ligament, fascia, joint capsule ĂĆÖđÿï (enthesitis) øŠüöÖĆïöĊÖćøĂĆÖđÿï
×ĂÜ×šĂïøĉđüèø÷ćÜÙŤúŠćÜĒúą×šĂÖøąéĎÖÿĆîĀúĆÜ ēé÷đÞóćą×šĂÖøąéĎÖÿĆîĀúĆÜÿŠüîúŠćÜĂĆÖđÿï (sacroiliitis) öĆÖêøüÝóïÿćøóĆîíčÖøøö 
HLA-B27 ĔîđúČĂé×ĂÜñĎšðśü÷ ĀøČĂâćêĉÿć÷êøÜ×ĂÜñĎšðśü÷đðŨîēøÙìĊęđÖĊę÷ü×šĂÜÖĆïÿćøóĆîíčÖøøö HLA-B27  ĕéšĒÖŠ öŠćîêćĂĆÖđÿï
đÞĊ÷ïóúĆî, ankylosing spondylitis, enthesitis-related arthritis, sacroiliitis with inflammatory bowel disease, reactive 

arthritis ñĎšðśü÷ïćÜøć÷ĂćÝöĊöŠćîêćÿŠüîĀîšćĂĆÖđÿï (anterior uveitis) øŠüöéšü÷ 

1.1.7 Undifferentiated arthritis đðŨîÖúčŠöñĎšðśü÷ìĊęĂćÖćø×šĂĂĆÖđÿïđøČĚĂøĆÜĕöŠđ×šćÖĆïĂćÖćøĔî 6 ÖúčŠö
éĆÜÖúŠćü×šćÜêšî ĀøČĂöĊĂćÖćøìĊęđ×šćĕéšÖĆïĀúć÷ÖúčŠö 

1.2 Juvenile systemic lupus erythematosus ñĎšðśü÷ÝąöĊĂćÖćø×šĂĂĆÖđÿïđøČĚĂøĆÜ øŠüöÖĆïĂćÖćøĔîĀúć÷øąïï 
đßŠî ñĉüĀîĆÜ ĕê ēúĀĉêüĉì÷ć đðŨîêšî ĂćÖćø×šĂĂĆÖđÿïÝąöĊĒîüēîšöđðŨîúĆÖþèąÿööćêø ĒúąĕöŠđÖĉéÖćøìĞćúć÷×ĂÜ×šĂ 

1.3 Juvenile dermatomyositis úĆÖþèąÿĞćÙĆâ×ĂÜēøÙÝąóïñČęîìĊęĀîšć ñČęîÿĊöŠüÜĀøČĂĒéÜ (heliotropic 

rash) ïøĉđüèđðúČĂÖêć ñČęî Gottron papules ïøĉđüè×šĂýĂÖ ×šĂîĉĚü ĒúąĀĆüđ×Šć øŠüöÖĆïĂćÖćøĂŠĂîĒøÜ×ĂÜÖúšćöđîČĚĂïøĉđüè
êŠćÜė Ēúą×šĂĂĆÖđÿï àċęÜöĆÖđðŨî×šĂĔĀâŠ đßŠî ×šĂýĂÖ ×šĂđ×Šć đðŨîêšî 

1.4 Inflammatory bowel disease ñĎšðśü÷ÝąöĊúĞćĕÿšĂĆÖđÿïìĞćĔĀšëŠć÷đĀúüđøČĚĂøĆÜ ĀøČĂëŠć÷öĊöĎÖđúČĂéđøČĚĂøĆÜ 
ñĎšðśü÷ïćÜøć÷ÝąöĊ×šĂĂĆÖđÿïøŠüöéšü÷ 
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1.5 Scleroderma ñĎšðśü÷ÝąöĊÖúĕÖìćÜõĎöĉÙčšöÖĆîìĊęñĉéðÖêĉ ìĞćĔĀš endothelial Ēúą fibroblast ìĞćĀîšćìĊę
ĕöŠĕéšêćöðÖêĉ ñĉüĀîĆÜöĊúĆÖþèąĀîćêĆü ĒîŠî Ē×ĘÜĒúąđÜć ïćÜøć÷ÝąöĊ×šĂïüö öĊîĚĞćĔî×šĂøŠüöéšü÷ 

1.6 Sarcoidosis ñĎšðśü÷ÖúčŠöîĊĚöĊĒîüēîšöÝąöĊðøąüĆêĉóĆîíčÖøøöĔîÙøĂïÙøĆüøŠüöÖĆïĂćÖćøĒÿéÜ ĕéšĒÖŠ 
×šĂĂĆÖđÿïđøČĚĂøĆÜ êćĂĆÖđÿï conjunctivitis Ēïï noncaseating granuloma ĀøČĂđðŨî granulomatous panuveitis Ēúą
ñĉüĀîĆÜĂĆÖđÿï 

1.7 Sjogren syndrome đðŨîēøÙìĊęđÖĉéÖćøĂĆÖđÿïđøČĚĂøĆÜ×ĂÜêŠĂöìĊęÙüïÙčöÖćøĀúĆęÜîĚĞćêćĒúąîĚĞćúć÷ 
ìĞćĔĀšđÖĉéĂćÖćøêćĒĀšÜ ðćÖĒĀšÜ ñĎšðśü÷ïćÜøć÷ĂćÝđÖĉéĂćÖćø×šĂĂĆÖđÿïĀøČĂðüé×šĂøŠüöéšü÷ 

1.8 Mixed connective tissue disease (overlap syndromes) đðŨîēøÙĔîÖúčŠöđîČĚĂđ÷ČęĂđÖĊę÷üóĆîìĊęóïĕöŠïŠĂ÷ 
öĊĂćÖćøĒÿéÜĔîĀúć÷ė øąïïìĊęÿĞćÙĆâ ĕéšĒÖŠ ñĉüĀîĆÜ ÖúšćöđîČĚĂ ðĂé Ēúą×šĂ ìĞćĔĀšđÖĉé×šĂĂĆÖđÿïĕéšïŠĂ÷7 

1.9 Henoch-Schoenlein purpura đðŨîēøÙđÿšîđúČĂé×îćéđúĘÖĂĆÖđÿïìĊęóïïŠĂ÷ĔîđéĘÖ ìĞćĔĀšđÖĉé
ĂćÖćøÝĚĞćđúČĂéĀøČĂñČęîÿĊöŠüÜïøĉđüè×ćĒúąÖšî öĆÖöĊĂćÖćøðüéìšĂÜ ×šĂĂĆÖđÿï ĀøČĂĕêĂĆÖđÿïêćööć 

1.10 Kawasaki syndrome đðŨîēøÙđÿšîđúČĂé×îćéÖúćÜĂĆÖđÿïēé÷đÞóćąđÿšîđúČĂéĕðđúĊĚ÷ÜĀĆüĔÝ coronary 

artery ìĞćĔĀšđÖĉéĂćÖćøĕ×šÿĎÜ êćĒéÜ ðćÖĒéÜ úĉĚîĒéÜ êŠĂöîĚĞćđĀúČĂÜïøĉđüèÙĂēê öČĂ đìšćïüö ïćÜøć÷ÝąöĊĂćÖćøñČęîĒéÜêćöêĆü 
×šĂĂĆÖđÿï8 ĒúąêĆïĂĆÖđÿïøŠüöéšü÷ ñĎšðśü÷öĆÖöĊõćüąàĊé öĊđöĘéđúČĂé×ćüÿĎÜ ēé÷đÞóćąđöĘéđúČĂé neutrophils ĒúąìĊęÿĞćÙĆâ
öĆÖöĊđÖúĘéđúČĂéÿĎÜ 

1.11 Polyarteritis nodosa đðŨîēøÙìĊęöĊĂćÖćøđÿšîđúČĂé×îćéÖúćÜĀøČĂđúĘÖĂĆÖđÿï ìĞćĔĀšđÖĉéñČęîîĎîÿĊöŠüÜìĊę×ć 
(palpable purpura) ĂćÝöĊñČęîîĎîĒéÜìĊęßĆĚîñĉüĀîĆÜĒúąĔêšñĉüĀîĆÜ (erythema nodosum) ĒúąóïđÿšîđúČĂéĔîßŠĂÜìšĂÜ
ĀøČĂĕêĂĆÖđÿïøŠüöÖĆï×šĂĂĆÖđÿïĔîïćÜøć÷9  

1.12 Behcet disease đðŨîēøÙõĎöĉêšćîêîđĂÜìĊęìĞćĔĀšđÖĉéöŠćîêćĂĆÖđÿï ĒñúĔîðćÖ ĒñúìĊęĂüĆ÷üąđóý 
ñČęîîĎîĒéÜ erythema nodosum Ēúą×šĂĂĆÖđÿïđðŨîė Āć÷ė10 

2. ēøÙ autoinflammatory disease ìĊęìĞćĔĀšđÖĉé periodic fever ÙČĂ ēøÙõĎöĉêšćîêîđĂÜÝćÖ innate immunity 
êĆüĂ÷ŠćÜēøÙĔîÖúčŠöîĊĚìĊęìĞćĔĀšöĊ×šĂĂĆÖđÿïđðŨîė Āć÷ė øŠüöÖĆïĂćÖćøĂČęîìĊęđðŨîĂćÖćøđÞóćą×ĂÜēøÙ11 ĕéšĒÖŠ  

2.1 Familial Mediterranean Fever (FMF) öĊĂćÖćøĕ×šßŠüÜúą 1-3 üĆî ßŠüÜìĊęöĊĕ×š ÝąóïñČęîĒïï erysipelas 

øŠüöÖĆïðüéìšĂÜ ĒúąđÝĘïĀîšćĂÖ 

2.2 Tumor necrosis associated periodic syndrome öĆÖöĊĂćÖćøĕ×šîćîÖüŠć 7 üĆî ßŠüÜìĊęöĊĕ×šÝąóïñČęî
úĆÖþèą maculopapular rash ĀøČĂ urticaria øŠüöÖĆïđ÷ČęĂïčêćĂĆÖđÿï ðüéđöČęĂ÷êćöêĆüĒúąðüéìšĂÜ  

2.3 Mevalonate kinase deficiency öĊĂćÖćøĕ×šßŠüÜúą 3-7 üĆî ßŠüÜìĊęöĊĂćÖćøĕ×šÝąóïñČęîĒïï maculopapular 

rash øŠüöÖĆïðüéìšĂÜ ìšĂÜđÿĊ÷ ñĎšðśü÷ïćÜøć÷ĂćÝóïĒñúĔîðćÖ êŠĂöîĚĞćđĀúČĂÜēê  
3. ēøÙĔîÖúčŠö orthopedics ĕéšĒÖŠ 

3.1 ÖćøïćéđÝĘïĀøČĂĂčïĆêĉđĀêč (trauma) ìĊęìĞćĔĀšđÖĉé fracture12  

3.2 Synovitis ÝćÖ foreign body13  

4. ēøÙ×šĂĂĆÖđÿïìĊęđÖĉéÝćÖÖćøêĉéđßČĚĂ 
4.1 ×šĂĂĆÖđÿïÝćÖÖćøêĉéđßČĚĂïøĉđüè×šĂ (septic arthritis) öĆÖöĊÝĞćîüî×šĂĂĆÖđÿïđóĊ÷ÜĒÙŠ 1-2 ×šĂ ĒúąđðŨî

×šĂĔĀâŠ đßŠî ×šĂÿąēóÖ ĀøČĂ×šĂđ×Šć đéĘÖöĆÖöĊĕ×šÿĎÜ øšĂÜÜĂĒÜĒúąĕöŠ÷ĂöúÜîĚĞćĀîĆÖ ĀøČĂĕöŠ÷ĂöđĀ÷Ċ÷é×ć×šćÜìĊęĂĆÖđÿï 
ÿĞćĀø ĆïĒïÙìĊđøĊ÷ìĊęìĞćĔĀš đÖĉéÖćøêĉéđßČĚĂĔî×šĂĒïï septic arthritis ĕéšĒÖŠ Staphylococcus aureus, Kingella kingae, 
Streptococcus pneumoniae, Streptococcus pyogenes14 

4.2 ×šĂĂĆÖđÿïÝćÖđßČĚĂĕüøĆÿ öĊĕüøĆÿïćÜßîĉéìĞćĔĀšđÖĉé×šĂĂĆÖđÿïĕéš đßŠî parvovirus B 19, chikungunya, 

hepatitis B, hepatitis C, HIV15 ēé÷ìĊęĂćÖćø×šĂĂĆÖđÿïÝąĀć÷ĕðđöČęĂĂćÖćø×ĂÜēøÙéĊ×ċĚî  
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4.3 ×šĂĂĆÖđÿïÝćÖÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ đßŠî Mycoplasma ìĞćĔĀšđÖĉéĂćÖćø×šĂĂĆÖđÿïøŠüöÖĆïĂćÖćøĂČęîė 
đßŠî ĕ×š ñČęî ĀøČĂðĂéĂĆÖđÿï ÿĞćĀøĆï Lyme disease àċęÜđÖĉéÝćÖđßČĚĂ Borrelia burgdorferi ìĞćĔĀšđÖĉé×šĂĂĆÖđÿïĕéšđßŠîÖĆî16 

5. Reactive arthritis ĂćÖćø×šĂĂĆÖđÿïêćöĀúĆÜÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ïćÜßîĉé đßŠî group A Streptococcus (GAS) 

ìĞćĔĀšđÖĉéēøÙ×šĂĂĆÖđÿïìĊęóïïŠĂ÷ 2 ēøÙ éĆÜîĊĚ17 

5.1 Acute rheumatic fever àċęÜÖŠĂĔĀšđÖĉéĂćÖćøĕ×šøŠüöÖĆïĂćÖćø×šĂĂĆÖđÿï ēé÷ìĊęĂćÖćø×šĂĂĆÖđÿïÝąöĊ
úĆÖþèąđÞóćąđðŨîĒïï migratory polyarthritis ÙČĂ ĂćÖćøĂĆÖđÿï×ĂÜ×šĂĒøÖÝąĀć÷ĕð õć÷ĀúĆÜÝćÖìĊęöĊĂćÖćøĂĆÖđÿï
×ĂÜ×šĂĂČęîêćööć  

5.2 Post-streptococcal reactive arthritis ÝąöĊúĆÖþèąđÞóćą ÙČĂ ĂćÖćø×šĂĂĆÖđÿïÝąĂ÷ĎŠÖĆïìĊę 
ĕöŠ÷šć÷ĕð×šĂĂČęîėĂĊÖ ĒúąđÖĉéĂćÖćøêćöĀúĆÜÖćøêĉéđßČĚĂ GAS ðøąöćè 2 ÿĆðéćĀŤ  

6. ēøÙ×šĂĂĆÖđÿïìĊęđÖĊę÷ü×šĂÜÖĆïēøÙĀøČĂöąđøĘÜ 
6.1 Leukemia đðŨîēøÙöąđøĘÜ×ĂÜđöĘéđúČĂé×ćüìĊęÖŠĂĔĀšđÖĉéĂćÖćøðüé×šĂĒúą×šĂĂĆÖđÿïøŠüöéšü÷ öĊïćÜøć÷

êøüÝóï blast cell ĔîîĚĞćĔî×šĂ (synovial fluid)18 ÖćøêøüÝéšü÷õćóëŠć÷ x-ray ÝąóïúĆÖþèąìĊęÝĞćđóćą ĕéšĒÖŠ radiolucent 

bands, coarse trabeculation19 

6.2 Neuroblastoma đðŨîēøÙöąđøĘÜĔîđéĘÖđúĘÖÖŠĂîüĆ÷đøĊ÷î ēé÷ñĎšðśü÷öĆÖöĊĂćÖćøĂŠĂîđóúĊ÷ öĊÖšĂî
ĔîßŠĂÜĂÖĀøČĂßŠĂÜìšĂÜĒúąĂćÝöĊĂćÖćøðüé×šĂ ĀøČĂöĊĂćÖćø×šĂĂĆÖđÿïøŠüöéšü÷20 

7. ēøÙ×šĂĂĆÖđÿïìĊęđÖĊę÷ü×šĂÜÖĆïēøÙđúČĂé hemarthrosis ĀøČĂđÿšîđúČĂé  
7.1 Hemophilia đÖĉéÝćÖöĊđúČĂéĂĂÖĔî×šĂ ìĞćĔĀš×šĂïüö 

7.2 Pigmented villonodular synovitis öĆÖöćéšü÷ĂćÖćøïüö×ĂÜđ×Šć ×šĂđìšć ĀøČĂ×šĂýĂÖ ÙüøêøüÝüĉîĉÝÞĆ÷
éšü÷ magnetic resonance imaging (MRI)21 

7.3 Synovial hemangioma đðŨîēøÙ benign intra-articular tumor ìĞćĔĀšđÖĉéĂćÖćø×šĂïüö ēé÷ìĊę
ĂćÖćøïüööĆÖÙŠĂ÷đðŨîÙŠĂ÷ĕð ĒúąĔßšđüúćîćîĔîÖćøüĉîĉÝÞĆ÷22 

 
ðøąüĆêĉÿĞćÙĆâìĊęßŠü÷Ē÷ÖēøÙ (approach to the child with joint inflammation) ĕéšĒÖŠ 

1. ðøąüĆêĉÖćøïćéđÝĘïĀøČĂÖøąìïÖøąĒìÖïøĉđüè×šĂìĊęñĎšðśü÷öĊĂćÖćø ĀćÖñĎšðśü÷đÙ÷ĕéšøĆïïćéđÝĘïïøĉđüè×šĂ
ìĊęđÖĉéÖćøĂĆÖđÿïîĆĚîöćÖŠĂîÝąîċÖëċÜÖúčŠöēøÙ orthopedics öćÖÖüŠć 

2. ÝĞćîüî×ĂÜ×šĂìĊęðüéĀøČĂöĊĂćÖćøĂĆÖđÿï ĀćÖđðŨîđóĊ÷Ü×šĂđéĊ÷ü (monoarthritis) ÝąîċÖëċÜÖúčŠöēøÙìĊęđÖĊę÷ü×šĂÜÖĆï
ÖćøêĉéđßČĚĂ ĀøČĂÖúčŠöēøÙ orthopedics 

3. úĆÖþèą×ĂÜĂćÖćøðüé ĀćÖñĎšðśü÷öĊĂćÖćøðüéøčîĒøÜöćÖ öĊĒîüēîšöÝąÿĆöóĆîíŤÖĆïõćüąêĉéđßČĚĂĔî×šĂ 
ĀøČĂēøÙöąđøĘÜ ÿĞćĀøĆïñĎšðśü÷ìĊęöĊĂćÖćø×šĂĂĆÖđÿïÝćÖõćüąõĎöĉêšćîêîđĂÜîĆĚî öĆÖÝąöĊĂćÖćøðüéĕöŠøčîĒøÜ  

4. đüúćìĊęðüéĔîĒêŠúąüĆî ñĎšðśü÷đéĘÖìĊęöĊ×šĂĂĆÖđÿïÝćÖ JIA öĆÖöĊĂćÖćøðüéöćÖêĂîđßšćĀúĆÜêČęîîĂîìĆîìĊ 
ĒúąðüéîćîĂ÷ŠćÜîšĂ÷ 30 îćìĊ ßŠüÜÿć÷ė ĂćÖćøðüéÝąúéúÜ ÝîđéĘÖÿćöćøëÖúĆïöćìĞćÖĉÝÖøøöĕéšêćöðÖêĉ êŠćÜÝćÖñĎšðśü÷
ēøÙöąđøĘÜìĊęÝąöĊĂćÖćøðüéöćÖĔîđüúćÖúćÜÙČî ĒúąóïĂćÖćøĂČęîøŠüöéšü÷ đßŠî ĕ×š đïČęĂĂćĀćø îĚĞćĀîĆÖúé đĀÜČęĂĂĂÖöć
êĂîÖúćÜÙČî ēøÙĂČęîė ìĊęìĞćĔĀšñĎšðśü÷đéĘÖöĊĂćÖćøðüéêĂîÖúćÜÙČîĕéš ÙČĂ ēøÙ osteoid osteoma23 ëċÜĒöšüŠćđéĘÖðÖêĉìĊęöĊõćüą 
growing pain öĆÖÝąöćéšü÷ĂćÖćøðüé×ćêĂîđ÷ĘîëċÜÙęĞć ĒêŠđéĘÖÖúčŠöîĊĚöĆÖÿïć÷éĊ øŠćđøĉÜ24  

5. ĂćÖćøðüéìĊęÿĆöóĆîíŤÖĆïìŠćìćÜ (position) ĂćÝđðŨîēøÙĔîÖúčŠö orthopedics ēøÙéĆÜÖúŠćüĒêÖêŠćÜÝćÖēøÙ
ĔîÖúčŠö JIA ìĊęöĆÖÝąéĊ×ċĚîõć÷ĀúĆÜÝćÖĕéšĂĂÖÖĞćúĆÜÖć÷ÿĆÖøą÷ąđüúćĀîċęÜ 
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6. ðøąüĆêĉĂćÖćøðüéĒïïêŠĂđîČęĂÜĀøČĂđðŨîÙøĆĚÜÙøćü ĀćÖñĎšðśü÷ĔĀšðøąüĆêĉüŠćđðŨîöćîćîĀúć÷ðŘ ĔĀšÿÜÿĆ÷üŠćđðŨîēøÙ
×šĂĂĆÖđÿïÝćÖ autoimmune àċęÜöĊÖćøìĞćúć÷×šĂ ìĞćĔĀšöĊĂćÖćøðüéĒïïêŠĂđîČęĂÜ ÿĞćĀøĆïñĎšìĊęöĊĂćÖćøðüéĒïïÙøĆĚÜÙøćü
ĀøČĂđðŨîėĀć÷ė ĂćÝđðŨîĂćÖćø×ĂÜēøÙĂČęîė đßŠî fibromyalgia ĀøČĂ hypermobility syndrome 

7. êĞćĒĀîŠÜìĊęöĊĂćÖćøđÝĘïðüé ĀćÖđðŨîìĆĚÜø÷ćÜÙŤĂćÝĕöŠĔßŠĂćÖćø×šĂĂĆÖđÿïĒúąĀćÖöĊĂćÖćøĂĆÖđÿïđóĊ÷Ü×šĂđéĊ÷ü 
ēé÷đÞóćąđðŨîĒïïđÞĊ÷ïóúĆî (acute) öĆÖÝąđÖĉéÝćÖÖćøïćéđÝĘï (trauma) ĀøČĂõćüąÖćøêĉéđßČĚĂ (infection) öćÖÖüŠć25 

8. ÖćøêĉéđßČĚĂìĊęìĞćĔĀšöĊĂćÖćø×ĂÜøąïïĂČęîė ĕéšĒÖŠ ðøąüĆêĉìšĂÜđÿĊ÷ ìćÜđéĉîðŦÿÿćüąĂĆÖđÿï ÝąđðŨîÿćđĀêčìĊęìĞćĔĀš
ñĎšðśü÷öĊĂćÖćø×šĂĂĆÖđÿïĒïï reactive arthritis àċęÜđÖĉéÝćÖÖćøêĉéđßČĚĂ Yersinia, Campylobacter26 
 
ÖćøêøüÝøŠćÜÖć÷ĔîøąïïÖúšćöđîČĚĂĒúą×šĂđóČęĂüĉîĉÝÞĆ÷×šĂĂĆÖđÿïĔîđéĘÖ  

ÖćøêøüÝøŠćÜÖć÷ìĊęÿĞćÙĆâ ÙČĂ ÖćøóĉÝćøèćüŠćñĎšðśü÷ÿćöćøë×÷Ćï×šĂĕéšêćöðÖêĉĀøČĂĕöŠ àċęÜÿćöćøëýċÖþćĕéšÝćÖ 

https://ped-rheum.biomedcentral.com/track/pdf/10.1186/1546-0096-11-44.pdf ĀøČĂ search �PGALS� 
Ĕî google database ĒúąÖćøêøüÝðøąđöĉîïøĉđüè×šĂ×ĂÜñĎšðśü÷üŠćöĊĂćÖćøĂĆÖđÿï ĕéšĒÖŠ ïüö öĊîĚĞć (effusion) Ĕî×šĂ 
ĂćÖćøđÝĘï×šĂđüúćđÙúČęĂîĕĀü ĀøČĂöĊ×šĂ÷ċéêĉéĒúšüĀøČĂĕöŠ àċęÜÙüøêøüÝìčÖė ×šĂìĆęüøŠćÜÖć÷ ÿĞćĀøĆïĒîüìćÜÖćøêøüÝüŠćñĎšðśü÷
ÿćöćøë×÷Ćï×šĂĕéšêćöðÖêĉĀøČĂĕöŠîĆĚî ÿćöćøëìĞćĕéš éĆÜîĊĚ 

1. ĔĀšñĎšðśü÷đéĉîĔĀšéĎ ÖćøđéĉîđøĉęöÝćÖđéĉîìŠćðÖêĉ êŠĂöćđéĉîïîÿšîđìšćìĆĚÜ 2 ×šćÜ Ēúąÿčéìšć÷đéĉîïîðúć÷đìšćìĆĚÜ 2 ×šćÜ 
đóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷üŠćñĎšðśü÷öĊ×šĂ×ĂÜø÷ćÜÙŤúŠćÜĂĆÖđÿïĀøČĂĕöŠ ĀćÖöĊÖćøĂĆÖđÿïïøĉđüè×šĂêĆĚÜĒêŠÿąēóÖúÜöć ĂćÝÝąìĞćĔĀš
ñĎšðśü÷öĊúĆÖþèąÖćøđéĉîìĊęñĉéðÖêĉ đßŠî đéĉîÖąđñúÖ (limp, limping) öĆÖóïĔîñĎšðśü÷ìĊęöĊ×šĂÿąēóÖĂĆÖđÿï ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜ
ÝćÖÖćøêĉéđßČĚĂ ñĎšðśü÷đéĘÖöĆÖÝąĕöŠ÷ĂöúÜîĚĞćĀîĆÖ ĀøČĂĕöŠ÷Ăöđéĉîđú÷ đéĘÖïćÜøć÷ĂćÝøšĂÜĕĀšÜĂĒÜđüúćĔĀš÷ČîĀøČĂđéĉî ïćÜøć÷
ĂćÝøšĂÜĕĀšĔĀšñĎšðÖÙøĂÜĂčšö 

2. ĔĀšñĎšðśü÷îĆęÜïîđêĊ÷ÜĀĆîĀîšćĔĀšêøÜÖĆïñĎšêøüÝ ĒúąĒÿéÜÖćø×÷ĆïýĊøþąĔîìŠćđÜ÷ÙĂ ÖšöÙĂ êąĒÙÜýĊøþą
ĕðéšćî×šćÜĔĀšĀĎĒîïêĉéĀĆüĕĀúŠìĊúąéšćîìĆĚÜ 2 ×šćÜ ĀĆîýĊøþąĕðéšćî×šćÜúĞćêĆüìĊúąéšćî đóČęĂðøąđöĉîÖćøìĞćÜćî×ĂÜ×šĂïøĉđüèÙĂ 

3. ĔĀšñĎšðśü÷îĆęÜïîđêĊ÷ÜĀĆîĀîšćĔĀšêøÜÖĆïñĎšêøüÝĒúąĒÿéÜÖćøÜĂ ÷ČéđĀ÷Ċ÷éĒ×îĒúąöČĂ đðŨîÖćøêøüÝüŠćñĎšðśü÷öĊ×šĂ
×ĂÜø÷ćÜÙŤïîĂĆÖđÿïĀøČĂĕöŠ ÖćøêøüÝ×šĂÿŠüîîĊĚ ñĎšêøüÝÝą×ĂĔĀšñĎšðśü÷ìĞćìŠćêŠćÜė êćöúĞćéĆï éĆÜêŠĂĕðîĊĚ ßĎĒ×îđĀîČĂýĊøþą 
đĂćöČĂìĆĚÜ 2 ×šćÜðøąÿćîÖĆîìĊęìšć÷ìĂ÷ đĂćöČĂĒêŠúą×šćÜĂšĂöĕĀúŠĕðĒêąÿąïĆÖ×ĂÜéšćîêøÜ×šćö óøšĂöÖĆïđĂćöČĂòŦũÜêøÜ×šćö
ĂšĂöéšćî×šćÜ×ĂÜúĞćêĆüĕðĒêąöČĂéšćîêøÜ×šćö ÖćÜĒ×îìĆĚÜ 2 ×šćÜ ÷ČęîöČĂìĆĚÜ 2 ×šćÜĂĂÖöć×šćÜĀîšćóøšĂöÖĆïÙüęĞćöČĂ ÷ČęîöČĂìĆĚÜ 2 ×šćÜ
ĂĂÖöć×šćÜĀîšćóøšĂöÖĆïĀÜć÷öČĂ ÷ÖöČĂ×ċĚîöćóîö đĂćĀúĆÜöČĂìĆĚÜ 2 ×šćÜöćßîÖĆî ÖĞćöČĂ Ùúć÷öČĂĔîúĆÖþèąÙúšć÷îÖÖćÜÖøÜđúĘï 
đĀ÷Ċ÷éîĉĚü ĀčïîĉĚüöćßĉéÖĆîĒúąđĂćîĉĚüĒêŠúąîĉĚü×ĂÜöČĂĒêŠúą×šćÜöćßîîĉĚüēðŜÜ×ĂÜ×šćÜđéĊ÷üÖĆî 

4. ĔĀšñĎšðśü÷îĂîĀÜć÷øćïïîđêĊ÷Ü đøĉęöÝćÖđĀ÷Ċ÷é×ć 2 ×šćÜ êŠĂöćÜĂđ×ŠćìĆĚÜ 2 ×šćÜ úĞćéĆïëĆéĕð÷Ö×ćĒêŠúą×šćÜ
ĕðìĆïđ×ŠćéšćîêøÜ×šćöđðŨîøĎðđú× 4 ēé÷ìĞćÿúĆï×šćÜÖĆî êŠĂöćêøüÝîĚĞćĔî×šĂđ×ŠćĒêŠúą×šćÜ ÝćÖîĆĚîĔĀšñĎšðśü÷Āöčî×šĂđìšć 
Ēúą×÷ĆïđìšćìĆĚÜ 2 ×šćÜ úĞćéĆïÿčéìšć÷ĔĀšñĎšðśü÷îĂîÙüęĞć ÜĂđ×Šć÷Ö×ć 2 ×šćÜĕðĔĀšđìšćĒêŠúą×šćÜĒêąÖšîĔîéšćîđéĊ÷üÖĆî ĒúąÖćÜ×ć
ĕðéšćî×šćÜēé÷÷ĆÜĂ÷ĎŠĔîìŠćÜĂđ×ŠćđóČęĂéĎüŠć×šĂÿąēóÖöĊÙüćöñĉéðÖêĉ×ĂÜÖćøđÙúČęĂîĕĀüĀøČĂĕöŠ 

5. ĔĀšñĎšðśü÷÷Čî ēé÷ìĊęñĎšêøüÝ÷ČîéšćîĀúĆÜñĎšðśü÷ Ēúą×ĂĔĀšñĎšðśü÷÷ČîēîšöêĆüĕðéšćîĀîšćĔîìŠćÖšöýĊøþą ó÷ć÷ćö
đĂćöČĂìĆĚÜ 2 ×šćÜÝøéðúć÷đìšćìĆĚÜ 2 ×šćÜ ēé÷đ×ŠćĒêŠúą×šćÜĕöŠÜĂ ĔîìŠćîĊĚñĎšêøüÝÿĆÜđÖêúĆÖþèąÖøąéĎÖÿĆîĀúĆÜ×ĂÜñĎšðśü÷
üŠćöĊúĆÖþèąÙéÜĂĀøČĂĕöŠđìŠćÖĆîĔîĒêŠúąéšćîĀøČĂĕöŠ 
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ÿøčð 
ĒîąîĞćĒîüìćÜĔîÖćøéĎĒúøĆÖþćñĎšðśü÷đéĘÖìĊęöĊĂćÖćøðüé×šĂđøČĚĂøĆÜ éĆÜîĊĚ 
1. àĆÖðøąüĆêĉĂ÷ŠćÜúąđĂĊ÷éĔĀšÙøĂïÙúčöêĞćĒĀîŠÜìĊęðüé øą÷ąđüúćìĊęðüé ßŠüÜđüúćìĊęðüé úĆÖþèąĂćÖćøðüé 

ðøąüĆêĉÖćøïćéđÝĘïĀøČĂðøąüĆêĉ×ĂÜÖćøêĉéđßČĚĂÖŠĂîĀîšćìĊęÝąöĊĂćÖćøðüé ðøąüĆêĉĂćÖćøĕ×š ĂćÖćøñČęî ĀøČĂĂćÖćøĂČęîė  
ìĊęĂćÝÝąđðŨîĂćÖćøđÞóćą×ĂÜēøÙìĊęìĞćĔĀšđÖĉéĂćÖćøðüé×šĂ 

2. ÙüøêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷é ēé÷đÞóćąÖćøêøüÝ×šĂÙüøêøüÝĔĀšÙøĂïÙúčöìĆĚÜÖćøđÙúČęĂîĕĀüêŠćÜė ×ĂÜ×šĂ
ĒúąÖćøĂĆÖđÿï×ĂÜ×šĂ ĕéšĒÖŠ ĂćÖćøïüö øšĂî öĊîĚĞćĔî×šĂ ĒúąĂćÖćø÷ċéêĉé×ĂÜ×šĂìĊęđÖĉéÝćÖ×šĂëĎÖìĞćúć÷ÝćÖÖćøĂĆÖđÿïđøČĚĂøĆÜ 

3. ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøìĊęÿĞćÙĆâ ĕéšĒÖŠ ÖćøêøüÝ complete blood count (CBC), Erythrocyte 

Sedimentation Rate (ESR), C-reactive protein, x-ray ïøĉđüè×šĂìĊęÿÜÿĆ÷ÖćøĂĆÖđÿïĒúą×šĂĔÖúšđÙĊ÷Ü đßŠî Öćøðüé×šĂđ×Šć 
ÙüøÝą x-ray ×šĂÿąēóÖ Ēúą×šĂđìšćøŠüöéšü÷ đðŨîêšî  
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*  

×šĂñĉéóúćéìĊęóïĔîÖćøéĎĒúøĆÖþćÖćøĒóšßîĉéøčîĒøÜ 
Pitfalls in management of anaphylaxis 

óćèĉõĆÙ đêĘöïčâîćÙ* 

 
ÖćøĒóšßîĉéøčîĒøÜ (anaphylaxis) ÙČĂ ðäĉÖĉøĉ÷ćõĎöĉĒóšìĊęđÖĉé×ċĚîĂ÷ŠćÜđÞĊ÷ïóúĆîĔîĀúć÷øąïï×ĂÜøŠćÜÖć÷ ēé÷ÖúĕÖ

ÖćøđÖĉéÿŠüîĔĀâŠöćÝćÖÖćøÖøąêčšîøąïïõĎöĉĒóšñŠćîĂĉööĎēîēÖúïĎúĉî (IgE-mediated reaction) ĀúĆÜĕéšøĆïÿćøÖŠĂõĎöĉĒóš 
ìĈĔĀšĒöÿđàúúŤ (mast cell) Ēúąđïēàôŗú (basophil) ĒêÖêĆüìĈĔĀšÿćøìĊęĂ÷ĎŠõć÷Ĕî ĕéšĒÖŠ ăĊÿêćöĊî (histamine) ÿćøÖøąêčšîđÖúĘéđúČĂé 
(platelet activating factor) ìøĉðđìÿ (tryptase) óøĂÿêćĒÖúîéĉî (prostaglandin) ĒúąúĉüēÙĕìøĂĊî (leukotriene)1,2 
ëĎÖĀúĆęÜĂĂÖöć ñĎšðśü÷ÝċÜöĊĂćÖćøêŠćÜė đßŠî ñČęîúöóĉþ ðćÖïüö êćïüö Āć÷ĔÝúĈïćÖ ÙúČęîĕÿšĂćđÝĊ÷î Ēúą/ ĀøČĂÙüćöéĆîēúĀĉêêÖ1-4 
Ă÷ŠćÜøčîĒøÜĒúąĂćÝîĈĕðÿĎŠÖćøđÿĊ÷ßĊüĉêĕéš5-7 ÖćøĒóšßîĉéøčîĒøÜđðŨîõćüąÞčÖđÞĉîìĊęóïĕéšđÿöĂìĆĚÜĔîđüßðäĉïĆêĉìĊęđÖĊę÷ü×šĂÜÖĆï
ñĎšðśü÷đéĘÖĒúąñĎšĔĀâŠ ēé÷ÙüćößčÖ×ĂÜÖćøĒóšßîĉéøčîĒøÜóïĕéšøšĂ÷úą 1.6-5.11,4 ĒúąĂčïĆêĉÖćøèŤÖćøĒóšßîĉéøčîĒøÜöĊĒîüēîšö
đóĉęöÿĎÜ×ċĚîìĆęüēúÖøüöìĆĚÜðøąđìýĕì÷1,3,4,6-15 éĆÜîĆĚîÖćøéĎĒúøĆÖþćñĎšðśü÷ìĊęöĊÖćøĒóšßîĉéøčîĒøÜÝċÜöĊÙüćöÿĈÙĆâöćÖ 
ïìÙüćöîĊĚÝąÖúŠćüëċÜ×šĂñĉéóúćéìĊęöĆÖđÖĉé×ċĚîĔîÖćøüĉîĉÝÞĆ÷ĒúąéĎĒúøĆÖþćñĎšðśü÷ĒóšßîĉéøčîĒøÜ đóČęĂðŜĂÜÖĆîÙüćöñĉéóúćé 
ìĊęÝąđÖĉéàĚĈĒúąóĆçîćÖćøéĎĒúøĆÖþćñĎšðśü÷ĔĀšéĊ÷ĉęÜ×ċĚî  
 
đÖèæŤÖćøüĉîĉÝÞĆ÷ 

ÝćÖĒîüìćÜđüßðäĉïĆêĉÿĈĀøĆïÖćøéĎĒúñĎšðśü÷ìĊęöĊÖćøĒóšßîĉéøčîĒøÜ ðŘó.ý. 2560 ĕéšÖĈĀîéüŠćÖćøĒóšßîĉéøčîĒøÜ
ÝąëĎÖüĉîĉÝÞĆ÷ĀćÖöĊĂćÖćø 1 Ĕî 3 ×šĂ éĆÜêŠĂĕðîĊĚ16 

1. ĂćÖćøìĊęđÖĉé×ċĚîđÞĊ÷ïóúĆî (đðŨîîćìĊĀøČĂĕöŠÖĊęßĆęüēöÜ) ×ĂÜ “øąïïñĉüĀîĆÜĀøČĂđ÷ČęĂïč” đßŠî úöóĉþ ñČęîĒéÜ ÙĆî 
ĂćÖćøïüö×ĂÜðćÖ úĉĚîĒúąđóéćîĂŠĂî øŠüöÖĆïĂćÖćøĔîøąïï Ă÷ŠćÜîšĂ÷ĀîċęÜĂćÖćø éĆÜêŠĂĕðîĊĚ  

1.1 ĂćÖćøìćÜøąïïìćÜđéĉîĀć÷ĔÝ đßŠî ÙĆéÝöĎÖ îĚĈöĎÖĕĀú đÿĊ÷ÜĒĀï ĀĂïđĀîČęĂ÷  wheeze stridor 

ĀøČĂÿöøøëõćóðĂéúéúÜ đßŠî peak expiratory flow úéúÜ ĀøČĂøąéĆïĂĂÖàĉđÝîĔîĀúĂéđúČĂéúéúÜ đðŨîêšî  

1.2 ÙüćöéĆîēúĀĉêúéúÜĀøČĂĂćÖćøìĈÜćî×ĂÜøąïïêŠćÜė úšöđĀúü đßŠî ÖúšćöđîČĚĂĂŠĂîĒøÜ đðŨîúö 
ĂčÝÝćøąĀøČĂðŦÿÿćüąøćé đðŨîêšî 

2. öĊĂćÖćøđÖĉé×ċĚîđÞĊ÷ïóúĆî (đðŨîîćìĊĀøČĂĕöŠÖĊęßĆęüēöÜ) êćöøąïïöćÖÖüŠćĀøČĂđìŠćÖĆï 2 ×šĂ éĆÜêŠĂĕðîĊĚ ĀúĆÜÿĆöñĆÿÖĆï 
“ÿćøìĊęĂćÝÝąđðŨîÿćøÖŠĂõĎöĉĒóš”  

2.1 ĂćÖćøìćÜøąïïñĉüĀîĆÜĀøČĂđ÷ČęĂïč đßŠî úöóĉþìĆęüêĆü ñČęîĒéÜ ÙĆî ĂćÖćøïüö×ĂÜðćÖ úĉĚîĒúąđóéćîĂŠĂî đðŨîêšî  

2.2 öĊĂćÖćø×ĂÜøąïïìćÜđéĉîĀć÷ĔÝ đßŠî ÙĆéÝöĎÖ îĚĈöĎÖĕĀú đÿĊ÷ÜĒĀï ĀĂïđĀîČęĂ÷  wheeze stridor 

peak expiratory flow úéúÜ ĀøČĂøąéĆïĂĂÖàĉđÝîĔîđúČĂéúéúÜ đðŨîêšî  

2.3 ÙüćöéĆîēúĀĉêúéúÜĀøČĂöĊÖćøìĈÜćî×ĂÜøąïïêŠćÜė úšöđĀúü đßŠî ÖúšćöđîČĚĂĂŠĂîĒøÜ đðŨîúö 
ĂčÝÝćøąĀøČĂðŦÿÿćüąøćé đðŨîêšî  

2.4 öĊĂćÖćø×ĂÜøąïïìćÜđéĉîĂćĀćø đßŠî ðüéìšĂÜ ÙúČęîĕÿš ĂćđÝĊ÷î đðŨîêšî 

3. ÙüćöéĆîēúĀĉêúéúÜđÞĊ÷ïóúĆî (đðŨîîćìĊĀøČĂĕöŠÖĊęßĆęüēöÜ) ĀúĆÜÿĆöñĆÿÖĆï “ÿćøìĊęñĎšðśü÷ìøćïüŠćĒóšöćÖŠĂî”  

3.1 đéĘÖ: ÙŠćÙüćöéĆî systolic ìĊęêęĈÖüŠćÙüćöéĆîðÖêĉêćöĂć÷č ĀøČĂúéúÜöćÖÖüŠćøšĂ÷úą 30 ×ĂÜÙüćöéĆî 
systolic đéĉö 

3.2 ñĎšĔĀâŠ: ÙŠćÙüćöéĆî systolic ìĊęîšĂ÷ÖüŠć 90 öĉúúĉđöêøðøĂì ĀøČĂúéúÜöćÖÖüŠćøšĂ÷úą 30 
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đÖèæŤüĉîĉÝÞĆ÷éĆÜÖúŠćüöĊ×šĂÙüøøąüĆÜĔîìćøÖ đîČęĂÜÝćÖñĎšðśü÷öĊ×šĂÝĈÖĆéĔîÖćøÿČęĂÿćøéšü÷ÙĈóĎé ĒúąĂćÖćøĒÿéÜ
ĔîđéĘÖÖúčŠöîĊĚöĆÖĕöŠÝĈđóćą đßŠî îĚĈúć÷ĕĀú (drooling) ëŠć÷đĀúü ĀøČĂøšĂÜÜĂĒÜ (irritability) ìĈĔĀšĒóì÷ŤĂćÝüĉîĉÝÞĆ÷
óúćéĕð éĆÜîĆĚîðøąüĆêĉÖćøÿĆöñĆÿÿćøÖŠĂõĎöĉĒóšÝċÜöĊÙüćöÿĈÙĆâĔîÖćøüĉîĉÝÞĆ÷2 ēé÷đÞóćąðøąüĆêĉÖćøÿĆöñĆÿÿćøìĊęĂćÝÝąđðŨî
ÿćøÖŠĂõĎöĉĒóšõć÷Ĕî 6 ßĆęüēöÜÖŠĂîđÖĉéĂćÖćø17-20 ÿĈĀøĆïÿćøÖŠĂõĎöĉĒóšìĊęöĆÖìĈĔĀšđÖĉéÖćøĒóšßîĉéøčîĒøÜ ĕéšĒÖŠ 

1. ĂćĀćø đðŨîÿćđĀêčìĊęóïïŠĂ÷ìĊęÿčé×ĂÜÖćøĒóšßîĉéøčîĒøÜ ēé÷đÞóćąĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 9 ðŘ15,21-23 ÿĈĀøĆïĂćĀćø
ìĊęöĆÖđðŨîÿćđĀêč×ĂÜÖćøĒóšøčîĒøÜ ÙČĂ îöüĆü ëĆęüđĀúČĂÜ ëĆęüúĉÿÜ ĒðŜÜÿćúĊ ĕ×ŠĒúąĂćĀćøìąđú2 ēé÷ÖćøýċÖþćĔîðøąđìýĕì÷ 
óïüŠć ĂćĀćøìąđú ÙČĂ ĂćĀćøìĊęđðŨîÿćđĀêč×ĂÜÖćøĒóšøčîĒøÜöćÖìĊęÿčé9,10,24 îĂÖÝćÖîĊĚöĊøć÷ÜćîÖćøđóĉęö×ċĚî×ĂÜĂčïĆêĉÖćøèŤ
ÖćøĒóšøčîĒøÜÝćÖĂćĀćøìĊęðøčÜÝćÖĒöúÜĔîìšĂÜëĉęî đßŠî êĆěÖĒêî ÝĉĚÜĀøĊé ĕ×Šöé đðŨîêšî9,21,25 ×šĂÙüøøąüĆÜĔîÖćøàĆÖðøąüĆêĉ ÙČĂ 
ĂćĀćøìĊęöĆÖëĎÖöĂÜ×šćöĕð đßŠî ĒðŜÜÿćúĊ îöüĆü ēé÷đÞóćąĒðŜÜÿćúĊ àċęÜöĆÖëĎÖĔßš đðŨîÿŠüîðøąÖĂïĀúĆÖĀøČĂðîđðŚŪĂîĂ÷ĎŠ
ĔîĂćĀćøĀúć÷ðøąđõì đßŠî ×îöðŦÜ ïąĀöĊę ĂćĀćøđÿøĉöđéĘÖ àĂÿëĆęüđĀúČĂÜ îĚĈöĆîĀĂ÷ ñÜðøčÜøÿ đðŨîêšî ìĈĔĀšÖćøøąïčÿćø 
ìĊęĒóšñĉéóúćéĕéš   

2. ÷ć đðŨîÿćđĀêčÿĈÙĆâìĊęìĈĔĀšđÖĉéÖćøĒóšøčîĒøÜēé÷đÞóćąĔîÖúčŠöñĎšÿĎÜĂć÷č đîČęĂÜÝćÖöĊĒîüēîšö ĔîÖćøĔßš÷ć
öćÖÖüŠćĔîüĆ÷ĂČęîė15 ÿĈĀøĆï÷ćìĊęìĈĔĀšđÖĉéÖćøĒóšïŠĂ÷ìĊęÿčé ÙČĂ ÷ćðäĉßĊüîą ēé÷đÞóćąÖúčŠöđóîîĉàĉúĉî (penicillin) Ēúą÷ćĒÖšĂĆÖđÿï
ìĊęĕöŠĔßŠÿđêĊ÷øĂ÷éŤ (non-steroidal anti-inflammatory drugs)1,2,24,26-28 ÖćøüĉîĉÝÞĆ÷ÖćøĒóš÷ćêšĂÜÙĈîċÜëċÜøą÷ąđüúćĀúĆÜøĆï÷ć
ÙøĆĚÜÿčéìšć÷ đóøćąðäĉÖĉøĉ÷ćÖćøĒóšøčîĒøÜìĊęđÖĉéÝćÖÖćøĔßš÷ćÝąđÖĉéĂ÷ŠćÜøüéđøĘüĀúĆÜĕéšøĆï÷ćßîĉéøĆïðøąìćî ×šĂÙüøøąüĆÜ
ĂĊÖðøąÖćøĀîċęÜ ÙČĂ Ēöš÷ćßîĉéìĊęñĎšðśü÷đÙ÷ĕéšøĆïöćÖŠĂîēé÷ĕöŠöĊÖćøĒóš ÖĘĂćÝđðŨîÿćđĀêč×ĂÜÖćøĒóšĔîÙøĆĚÜîĊĚĕéš đóøćąêćöÖúĕÖ
×ĂÜõĎöĉêšćîìćîîĆĚî øŠćÜÖć÷ÝąêšĂÜĕéšøĆïÿćøđ×šćÿĎŠøŠćÜÖć÷ÖŠĂîìĊęÝąđÖĉéÖćøÖøąêčšîĒúąĒÿéÜðäĉÖĉøĉ÷ćêĂïÿîĂÜêćööćÿĈĀøĆï
ÖćøêĂïÿîĂÜêŠĂÿćøêŠćÜė Ă÷ŠćÜĕøîĆĚî ×ċĚîÖĆïÖúĕÖõĎöĉêšćîìćî×ĂÜĒêŠúąïčÙÙú 

3. ĒöúÜìĊęöĊÙüćöÿćöćøëĔîÖćøÖĆéêŠĂ÷ ēé÷ĒöúÜìĊęđðŨîÿćđĀêčĔĀšđÖĉéÖćøĒóšøčîĒøÜ ÙČĂ öé ñċ ĚÜ êŠĂ Ēêî 
ÖćøýċÖþćĔîðøąđìýĕì÷ óïüŠćĒöúÜìĊęđðŨîÿćđĀêč×ĂÜÖćøĒóšøčîĒøÜöćÖìĊęÿčé ÙČĂ öéÙĆîĕô (Solenopsis geminata) ÿćöćøë
ìĈĔĀšđÿĊ÷ßĊüĉêĕéš1,2,9,29  øĂÜúÜöć ÙČĂ êŠĂ9,10,30  

4. ÿćøìċïøĆÜÿĊ ÿćöćøëìĈĔĀšđÖĉéĂćÖćøĒóšßîĉéøčîĒøÜĕéš Ă÷ŠćÜĕøÖĘêćö ÝćÖìĊęđÙ÷öĊÙüćöđ×šćĔÝñĉéüŠćÖćøĒóš
ĂćĀćøìąđúÝąĒóšÿćøìċïøĆÜÿĊéšü÷ ðŦÝÝčïĆîöĊĀúć÷ÖćøýċÖþćĔîêŠćÜðøąđìý÷Čî÷ĆîüŠćñĎšðśü÷ìĊęöĊðøąüĆêĉĒóšĂćĀćøìąđúĀøČĂ
ĕĂēĂéĊî ĕöŠĒóšÿćøìċïøĆÜÿĊ31-33 

 
ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ 

õćüąìĊęöĊĂćÖćøĒúąĂćÖćøĒÿéÜĔÖúšđÙĊ÷ÜÖĆïÖćøĒóšßîĉéøčîĒøÜ öĊéĆÜîĊĚ 
1. Vasovagal syncope ìĈĔĀšñĎšðśü÷öĊĂćÖćøĀĆüĔÝđêšîßšć ÙüćöéĆîēúĀĉêêÖ ÙúČęîĕÿš ĂćđÝĊ÷î đĀÜČęĂĂĂÖöćÖ ïćÜøć÷

ĂćÝĀöéÿêĉ Ē÷ÖÝćÖÖćøĒóšßîĉéøčîĒøÜ ēé÷ĂćýĆ÷ÖćøàĆÖðøąüĆêĉ ñĎšðśü÷ĔîÖúčŠöîĊĚÝąĕöŠöĊðøąüĆêĉÿĆöñĆÿÖĆïÿćøìĊęĂćÝìĈĔĀšđÖĉé
ÖćøĒóšđÞĊ÷ïóúĆîĒúąĕöŠöĊĂćÖćøñČęî ÙĆî ĀĆüĔÝđêšîđøĘü ĀøČĂĀúĂéúöêĊï2,17,34,35  

2. Scombroid poisoning ĀøČĂ histamine poisoning ÝĆéĂ÷ĎŠĔîÖúčŠö×ĂÜĂćĀćøđðŨîóĉþ (food poisoning) 

đÖĉéÝćÖÖćøøĆïðøąìćîðúć đßŠî ìĎîŠć ĒöÙđÙĂđøú àćéĊî ĒàúöĂî ēé÷ðúćđĀúŠćîĊĚöĊÿćøăĊÿìĊéĊî (histidine) ðøĉöćèöćÖ
ĔîÖúšćöđîČĚĂ ĀćÖĕéšøĆïÖćøđÖĘïøĆÖþćĕöŠđĀöćąÿöĀøČĂđÖĘïĕüšîćî ÝąÖŠĂĔĀšđÖĉéÖćøđÝøĉâđêĉïēê×ĂÜĒïÙìĊđøĊ÷àċęÜĕðđðúĊę÷îÿćøăĊÿìĊéĊî
đðŨîăĊÿêćöĊî ìĈĔĀšñĎšðśü÷öĊĂćÖćøĒúąĂćÖćøĒÿéÜđßŠîđéĊ÷üÖĆïÖćøĒóšßîĉéøčîĒøÜ õć÷Ĕîøą÷ąđüúćđðŨîîćìĊĀøČĂĕöŠÖĊęßĆęüēöÜ
ĀúĆÜøĆïðøąìćî36,37 îĂÖÝćÖðøąüĆêĉÖćøøĆïðøąìćîðúćéĆÜÖúŠćüĒúšü ×šĂöĎúìĊęßŠü÷Ē÷ÖÝćÖõćüąĒóšßîĉéøčîĒøÜ ÙČĂ öĊñĎšĂČęî
ìĊęøĆïðøąìćîĂćĀćøøŠüöÖĆïñĎšðśü÷đÖĉéĂćÖćøđßŠîđéĊ÷üÖĆî ĔîßŠüÜđüúćĔÖúšđÙĊ÷ÜÖĆî Ă÷ŠćÜĕøÖĘêćöÖćøøĆÖþćĔîõćüą scombroid 

poisoning øą÷ąđÞĊ÷ïóúĆîđßŠîđéĊ÷üÖĆïñĎšöĊĂćÖćøĒóšßîĉéøčîĒøÜ 



79

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

3. õćüąñĉéðÖêĉ×ĂÜÖćøÖøąêčšîĒöÿđàúúŤ (mast cell activation disorders) ÙČĂ ÖúčŠöĂćÖćøìĊęđÖĉéÝćÖøŠćÜÖć÷
öĊÝĞćîüîĒöÿđàúúŤöćÖÖüŠćðÖêĉ (mastocytosis) ĀøČĂëĎÖÖøąêčšîĕéšÜŠć÷ (mast cell activation syndrome) ìĞćĔĀšöĊÖćøĒêÖêĆü
ðúŠĂ÷ÿćøđÙöĊ (mediator) đßŠî ăĊÿêćöĊî (histamine) óøĂÿêćĒÖúîéĉî (prostaglandin) úĉüēÙĕìøĂĊî (leukotriene) 
ĂĂÖöćöćÖ ÝąÖŠĂĔĀšđÖĉéĂćÖćøĒúąĂćÖćøĒÿéÜđßŠîđéĊ÷üÖĆïõćüąĒóšøčîĒøÜ ÝċÜÙüøîċÖëċÜõćüąîĊĚĔîÖøèĊìĊęñĎšðśü÷öĊÖćøÖúĆïđðŨîàĚĞć
×ĂÜÖćøĒóšßîĉéøčîĒøÜ (recurrent anaphylaxis)2,38,39 ĀøČĂĔîñĎšðśü÷ìĊęöĊĂćÖćøĒóšĒöúÜĂ÷ŠćÜøčîĒøÜ đóøćąñĎšìĊęöĊõćüąñĉéðÖêĉ
×ĂÜÖćøÖøąêčšîĒöÿđàúúŤÝąöĊēĂÖćÿđÖĉéÖćøĒóšßîĉéøčîĒøÜÝćÖÖćøëĎÖĒöúÜÖúčŠö hymenoptera ÖĆéêŠĂ÷ÿĎÜÖüŠćÙîðÖêĉ38,40-43  
 
ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 

1. ÖćøêøüÝđóČęĂßŠü÷üĉîĉÝÞĆ÷õćüąĒóšßîĉéøčîĒøÜ ĔîñĎšìĊęĒóšĒöúÜøčîĒøÜÝćÖÖćøëĎÖÖĆéêŠĂ÷ÝąöĊøąéĆïìøĉðđìÿ 
(tryptase) ìĊęĀúĆęÜöćÝćÖĒöÿđàúúŤĔîđúČĂéÿĎÜ44,45 ēé÷øąéĆïÝąÿĎÜÿčé 1-2 ßĆęüēöÜĀúĆÜđÖĉéÖćøĒóšøčîĒøÜ ĒúąúéúÜÿĎŠøąéĆïðÖêĉ
õć÷Ĕî 24 ßĆęüēöÜ45 éĆÜîĆĚîÝċÜÙüøêøüÝõć÷Ĕî 1-2 ßĆęüēöÜĒøÖ ĒúąĕöŠđÖĉî 5 ßĆęüēöÜĀúĆÜđÖĉéĂćÖćø46,47 ĒêŠĔîðŦÝÝčïĆî÷ĆÜĕöŠöĊ
×šĂÖĞćĀîéÿćÖúìĊęĔßšĔîÖćøĒðúñúøąéĆï serum tryptase ÿĞćĀøĆïüĉîĉÝÞĆ÷ÖćøĒóšßîĉéøčîĒøÜ ĒöšÜćîüĉÝĆ÷ÿŠüîöćÖĔßšÙŠć 
cut off ìĊęöćÖÖüŠć 11.4 îćēîÖøĆöêŠĂöĉúúĉúĉêø45 đðŨîìĊęîŠćÿĆÜđÖêüŠćñĎšìĊęöĊĂćÖćøĒóšßîĉéøčîĒøÜÝćÖĂćĀćø ÝąêøüÝĕöŠóïøąéĆïìøĉðđìÿ
ĔîđúČĂéÿĎÜ×ċĚî1,45,48 ĒúąñĎšìĊęöĊøąéĆïìøĉðđìÿöćÖÖüŠć 20 îćēîÖøĆöêŠĂöĉúúĉúĉêøîćîđÖĉî 24 ßĆęüēöÜ öĊĒîüēîšöìĊęÝąöĊĒöÿđàúúŤ
ðøĉöćèöćÖÖüŠćðÖêĉ (mastocytosis)17 éĆÜîĆĚî ðŦÝÝčïĆîĒîüìćÜđüßðäĉïĆêĉÿĞćĀøĆïÖćøéĎĒúñĎšðśü÷ìĊęöĊÖćøĒóšßîĉéøčîĒøÜ
×ĂÜðøąđìýĕì÷ÝċÜĒîąîĞćüŠćĕöŠÝĞćđðŨîêšĂÜÿŠÜêøüÝøąéĆïìøĉðđìÿĔîñĎšðśü÷ìĊęÿÜÿĆ÷ÖćøĒóšßîĉéøčîĒøÜìčÖøć÷16  

2. ÖćøêøüÝđóČęĂøąïčßîĉé×ĂÜÿćøÖŠĂõĎöĉĒóš 
2.1 ÖćøêøüÝĀćÿćøÖŠĂõĎöĉĒóšéšü÷üĉíĊìéÿĂïìćÜñĉüĀîĆÜ (allergen skin test) öĆÖìĞćĔîñĎšðśü÷ìĊęÿÜÿĆ÷

ÖćøĒóšĂćĀćø ÷ć ĒöúÜĒúą÷ćÜóćøć2,17 ìĞćēé÷ÿąÖĉéñĉüĀîĆÜ (skin prick test) éšü÷îĚĞć÷ćÿÖĆéöćêøåćî (commercial 

allergen extracts) ĀøČĂĔßšÖćøÿąÖĉéÝćÖĂćĀćøÝøĉÜ (prick to prick test) ĒúąÖćøÞĊéÿćøÖŠĂõĎöĉĒóšđ×šćĔêšñĉüĀîĆÜ (intradermal test) 

àċęÜìĞćĔîÖøèĊĒóšĒöúÜ ×šĂéĊ ÙČĂ øćÙćëĎÖ ÿćöćøëìéÿĂïĕéšÙøĆĚÜúąĀúć÷ßîĉé đÝĘïîšĂ÷ ēĂÖćÿđÖĉéÖćøĒóšøčîĒøÜêęĞć Ēúąÿćöćøë
ìøćïñúĕéšõć÷ 20 îćìĊ ĒêŠ×šĂÝĞćÖĆé×ĂÜÖćøìéÿĂïîĊĚ ÙČĂ Ùüøđüšîøą÷ąìĞćĀúĆÜĂćÖćøĒóšéĊ×ċĚîĂ÷ŠćÜîšĂ÷ 4-6 ÿĆðéćĀŤ 
ĒúąđÖĉéñúúïúüÜ (false negative) ĕéšĔîđéĘÖìćøÖ ĀøČĂÖćøøĆïðøąìćî÷ćêšćîăĊÿêćöĊîĔîßŠüÜđüúć 7 üĆîÖŠĂîÖćøìéÿĂï 
ĒúąđÖĉéñúïüÖúüÜ (false positive) ĕéšĔîñĎšìĊęöĊõćüąñČęîúöóĉþ×ċĚîêćöøĂ÷×Ċé×Šüî (dermographism) 

2.2 ÖćøêøüÝÿćøÖŠĂõĎöĉĒóšìĊęÝĞćđóćą (specific IgE) ÙČĂ ÖćøêøüÝđúČĂéđóČęĂĀćÿćøõĎöĉÙčšöÖĆîßîĉé IgE 

×ĂÜøŠćÜÖć÷ìĊęđÞóćąêŠĂÿćøÖŠĂõĎöĉĒóšîĆĚîė àċęÜöĊðøąē÷ßîŤĔîÖøèĊÿÜÿĆ÷ÖćøĒóšÝćÖĂćĀćø ĒöúÜ ÷ć Ēúą÷ćÜóćøć2 Ă÷ŠćÜĕøÖĘêćö
êšĂÜĂćýĆ÷ðøąüĆêĉÖćøÿĆöñĆÿÿćøõĎöĉĒóšĒúąÙüćöÿĆöóĆîíŤÖĆïĂćÖćøĒóšđðŨîĀúĆÖĔîÖćøüĉîĉÝÞĆ÷đÿöĂ đóøćąĂćÝóïñúïüÖúüÜ 
ĒúąñúúïúüÜĕéš ÿĞćĀøĆïÖćøêøüÝĀćÿćøÖŠĂõĎöĉĒóšĔîñĎšðśü÷ìĊęĒóšĂćĀćøēé÷ÖćøÿŠÜêøüÝ specific IgG êŠĂĂćĀćøßîĉéêŠćÜė îĆĚî
ĕöŠĒîąîĞćĂ÷ŠćÜ÷ĉęÜ đîČęĂÜÝćÖÙŠć specific IgG ĕöŠöĊÙüćöÿĆöóĆîíŤÖĆïÖćøĒóšĂćĀćøßîĉéîĆĚîė ÝċÜĕöŠÿćöćøëîĞćñúÖćøêøüÝ
öćđðŨîĒîüìćÜĔîÖćøĀúĊÖđúĊę÷ÜĂćĀćø ĒúąÝąìĞćĔĀšđÿĊ÷ðøąē÷ßîŤÝćÖÙĞćĒîąîĞćìĊęĕöŠëĎÖêšĂÜ49-51 

2.3 ÖćøìéÿĂïÖćøĒóšéšü÷ÖćøøĆïðøąìćî (oral challenge test) ÙČĂ ÖćøìéÿĂïÿćøÖŠĂõĎöĉĒóš
ēé÷ĔĀšñĎšðśü÷øĆïðøąìćîĂćĀćøĀøČĂ÷ćìĊęÿÜÿĆ÷üŠćìĞćĔĀšđÖĉéÖćøĒóš ëČĂüŠćđðŨîÖćøêøüÝìĊęđðŨîöćêøåćîÿĎÜìĊęÿčé (gold standard) 

àċęÜÖćøìéÿĂïéĆÜÖúŠćüöĆÖìĞćĔîÖúčŠöĒóšĂćĀćøĀøČĂĒóš÷ć ĒúąÙüøìĞćĀúĆÜĂćÖćøĒóšéĊ×ċĚîĂ÷ŠćÜîšĂ÷ 4-6 ÿĆðéćĀŤ îĂÖÝćÖîĊĚ
÷ĆÜêšĂÜđòŜćøąüĆÜÖćøĒóšßîĉéøčîĒøÜøąĀüŠćÜÖćøìéÿĂïĒúąìĞćēé÷Ēóì÷ŤđÞóćąìćÜéšćîõĎöĉĒóš  
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ÖćøéĎĒúøĆÖþćñĎšðśü÷ìĊęöĊÖćøĒóšßîĉéøčîĒøÜ 
ÖćøøĆÖþćĔîøą÷ąđÞĊ÷ïóúĆî 
đöČęĂóïñĎšðśü÷öĊĂćÖćøđ×šćĕéšÖĆïđÖèæŤÖćøüĉîĉÝÞĆ÷ÖćøĒóšßîĉéøčîĒøÜ đïČĚĂÜêšîÝĈđðŨîêšĂÜðøąđöĉîĂćÖćø×ĂÜ

øąïïìćÜđéĉîĀć÷ĔÝ (airway) ÖćøĀć÷ĔÝ (breathing) ĒúąøąïïĕĀúđüĊ÷îēúĀĉê (circulation) øŠüöÖĆïÖĈÝĆéÿĉęÜìĊęÙĉéüŠćñĎšðśü÷
ĒóšĂĂÖĕð (decontamination) ÝćÖîĆĚîóĉÝćøèćĔĀš÷ćĒúąÿćøîĚĈ éĆÜêŠĂĕðîĊĚ52-54  

1. ĂąéøĊîćúĊî (adrenaline) đðŨî÷ćìĊęÿĈÙĆâìĊęÿčé ÝĈđðŨîêšĂÜĔĀšđðŨîĂĆîéĆïĒøÖĒúąđøŠÜéŠüîĔîñĎšðśü÷ìĊęöĊÖćøĒóš
ßîĉéøčîĒøÜìčÖøć÷1,15,55,56 đîČęĂÜÝćÖÖćøĔĀš÷ćúŠćßšćÝąđóĉęöĂĆêøćÖćøîĂîēøÜó÷ćïćú ÖćøĒóšøčîĒøÜàĚĈ (biphasic anaphylaxis) 

ĒúąÖćøđÿĊ÷ßĊüĉê8,17,53,57,58 ÖúĕÖÖćøĂĂÖùìíĉĝ×ĂÜĂąéøĊîćúĊî ÙČĂ ÖćøÖøąêčšî adrenergic receptor ìĆĚÜßîĉéđïêšćĒúąĒĂúôć 
ìĈĔĀšđÖĉéĀúĂéđúČĂéêĊïêĆüĂ÷ŠćÜøüéđøĘü đóĉęöÖćøïĊïêĆü×ĂÜĀĆüĔÝ àċęÜÝąđðŨîÖćøøĆÖþćøąéĆïÙüćöéĆîēúĀĉêĒúąúéĂćÖćøïüö
×ĂÜđ÷ČęĂïč úéÖćøêĊïêĆü×ĂÜĀúĂéúöĒúąúéÖćøĒêÖêĆü×ĂÜĒöÿđàúúŤĒúąđïēàôŗú1,5,7 ÿĈĀøĆï×îćé÷ćìĊęĔßš ÙČĂ ĂąéøĊîćúĊî 

(1:1,000) 0.01 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ×îćéÿĎÜÿčé ÙČĂ 0.3 öĉúúĉÖøĆöĔîđéĘÖ Ēúą 0.5 öĉúúĉÖøĆöĔîñĎšĔĀâŠ ēé÷ÞĊéìĊęÖċęÜÖúćÜêšî×ć
éšćîĀîšćÙŠĂîĕðéšćîîĂÖ (mid anterolateral thigh)5,7,53,59 ĀćÖĂćÖćøĒóšøčîĒøÜĕöŠĀć÷ĕðĀúĆÜÞĊéÙøĆĚÜĒøÖ ÿćöćøëÞĊéàĚĈ
ĕéšĂĊÖ 1-2 ÙøĆĚÜ ĀŠćÜÖĆî 5-15 îćìĊ1,5 ÖøèĊĕöŠêĂïÿîĂÜêŠĂÖćøĔĀš÷ćìćÜÖúšćöđîČĚĂÿćöćøëĔĀšĂ÷ŠćÜêŠĂđîČęĂÜìćÜđÿšîđúČĂééĈ
ēé÷đøĉęöêšîìĊę 0.1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊĔîđéĘÖ Ēúą 2-10 ĕöēÙøÖøĆöêŠĂîćìĊĔîñĎšĔĀâŠ àċęÜĔĀšðøĆï÷ćêćöĂćÖćøÙüćöéĆîēúĀĉê
ĒúąĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ1 ÿĈĀøĆï×šĂñĉéóúćéìĊęÙüøøąüĆÜÖćøïøĉĀćø÷ćĂąéøĊîćúĊî öĊéĆÜîĊĚ 

1.1 êĈĒĀîŠÜìĊęÞĊéĕöŠđĀöćąÿö đßŠî ïøĉđüèêšîĒ×î (deltoid) đîČęĂÜÝćÖöĊÖćøýċÖþć óïüŠć ÖćøÞĊéđ×šćìĊę
ïøĉđüèéĆÜÖúŠćü ìĈĔĀšÙüćöđ×šö×šî×ĂÜ÷ćĔîđúČĂé (mean plasma epinephrine concentrations) îšĂ÷ÖüŠćÖćøĕéšøĆï÷ć 
ìĊęÖúšćöđîČĚĂêšî×ćÿŠüî mid anterolateral Ă÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉ60 

1.2 Ùüćö÷ćüĀĆüđ×ĘöÿĆĚîđÖĉîĕð đîČęĂÜÝćÖĀĆüđ×ĘöìĊęöćóøšĂöÖĆïÖøąïĂÖÞĊé÷ć (syringe) ×îćé 1 öĉúúĉúĉêø 
öĊ×îćéÿĆĚîđĀöćąÿĈĀøĆïÖćøÞĊéđ×šćßĆĚîĕ×öĆîđìŠćîĆĚî ĒêŠÖćøïøĉĀćø÷ćĂąéøĊîćúĊîÝĈđðŨîêšĂÜÞĊéĔĀšëċÜÖúšćöđîČĚĂêšî×ć vastus 

lateralis éĆÜîĆĚîêšĂÜđðúĊę÷îĀĆüđ×ĘöđðŨîìĊęöĊÙüćö÷ćüêĆĚÜĒêŠ 1-1.5 îĉĚü×ċĚîĕðÖŠĂîÞĊéĔĀšÖĆïñĎšðśü÷17,53,61  
1.3 ÖćøïøĉĀćø÷ćñĉéüĉíĊēé÷ĔĀšìćÜđÿšîđúČĂééĈ đóČęĂøĆÖþćõćüąĒóšßîĉéøčîĒøÜ ĂćÝÝąìĈĔĀšđÖĉéñú×šćÜđÙĊ÷Ü

ìĊęøčîĒøÜ đßŠî ÙüćöéĆîēúĀĉêÿĎÜ ĀĆüĔÝđêšîñĉéÝĆÜĀüą ÖúšćöđîČĚĂĀĆüĔÝ×ćéđúČĂé ĒúąĂćÝđÿĊ÷ßĊüĉêĕéš1,62 éĆÜîĆĚîêćööćêøåćîÖćøøĆÖþć
ÝċÜĒîąîĈĔĀšÞĊéĂąéøĊîćúĊîìćÜÖúšćöđîČĚĂ đüšîđÿĊ÷ĒêŠüŠćĕöŠĕéšñú ÝċÜóĉÝćøèćĔĀšìćÜĀúĂéđúČĂééĈđðŨîúĈéĆïëĆéĕð ĒêŠÙüøĔĀšéšü÷
ÙüćöøąöĆéøąüĆÜ ēé÷đÞóćąĔîñĎšÿĎÜĂć÷č 

1.4 ÙüćöúĆÜđúĔîÖćøĔĀš÷ćĔîñĎšðśü÷ìĊęöĊēøÙĀĆüĔÝ óïüŠćÿćöćøëĔĀš÷ćĂąéøĊîćúĊîìćÜÖúšćöđîČĚĂĕéš đîČęĂÜÝćÖ
ēøÙĀĆüĔÝĒúąĀúĂéđúČĂéëČĂđðŨîÙüćöđÿĊę÷ÜĔîÖćøđÿĊ÷ßĊüĉêÝćÖÖćøĒóšßîĉéøčîĒøÜ (fatal anaphylaxis) Ēúąñú×šćÜđÙĊ÷Ü
×ĂÜ÷ćĂąéøĊîćúĊîìĊęÞĊéđ×šćÖúšćöđîČĚĂ đßŠî ĀĆüĔÝđêšîñĉéÝĆÜĀüą ÙüćöéĆîēúĀĉêÿĎÜ öĊēĂÖćÿđÖĉé×ċĚîîšĂ÷öćÖ62  

1.5 Ēóì÷ŤÿĆęÜÖćøøĆÖþć÷ćĀúć÷ßîĉéóøšĂöÖĆîÿĈĀøĆïÖćøøĆÖþÖćøĒóšßîĉéøčîĒøÜ ìĆĚÜĂąéøĊîćúĊî ÷ćêšćî
ăĊÿêćöĊî Ēúą÷ćÿđêĊ÷øĂ÷éŤ ĀøČĂđúČĂÖĔĀš÷ćêšćîăĊÿêćöĊîđðŨîúĈéĆïĒøÖ ìĈĔĀšñĎšðśü÷ĕéšøĆï÷ćĂąéøĊîćúĊîàċęÜđðŨî÷ćĀúĆÖúŠćßšć 

2. ÷ćêšćîăĉÿêćöĊî (antihistamine) ðøąÖĂïéšü÷÷ćêšćîăĊÿêćöĊîßîĉéìĊę 1 (H1-antihistamine) đßŠî 
chlorpheniramine, diphenhydramine ßŠü÷ïøøđìćĂćÖćøñČęîìĊęñĉüĀîĆÜ ÷ćêšćîăĊÿêćöĊîßîĉéìĊę 2 (H2-antihistamine) đßŠî 
ranitidine, cimetidine ßŠü÷úéÖćø×÷ć÷êĆü×ĂÜĀúĂéđúČĂé ĒúąúéÙüćöéĆîēúĀĉêêęĈ17,53 Ă÷ŠćÜĕøÖĘêćöĒîąîĈĔĀšêćöĀúĆÜ
÷ćĂąéøĊîćúĊîÿĈĀøĆï÷ćêšćîăĊÿêćöĊîìĊęĔßšĔîđüßðäĉïĆêĉöĊßîĉéĒúą×îćé éĆÜîĊĚ 

2.1 ÷ćêšćîăĊÿêćöĊîßîĉéìĊę 1 (H1-antihistamine) 

2.1.1 Chlorpheniramine 0.25 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöĔîđéĘÖ Ēúą×îćé 10 öĉúúĉÖøĆöĔîñĎšĔĀâŠ 
đ×šćìćÜĀúĂéđúČĂééĈĀøČĂÖúšćöđîČĚĂìčÖ 6 ßĆęüēöÜ52,53  
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2.1.2 Diphenhydramine 1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö (×îćéÿĎÜÿčé 50 öĉúúĉÖøĆö) ĔîđéĘÖ Ēúą×îćé 
25-50 öĉúúĉÖøĆöĔîñĎšĔĀâŠ ēé÷ÖćøøĆïðøąìćîĀøČĂìćÜĀúĂéđúČĂééĈìčÖ 6 ßĆęüēöÜ7,53   

2.2 ÷ćêšćîăĊÿêćöĊîßîĉéìĊę 2 (H2-antihistamine)  

2.2.1 Ranitidine 1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö (×îćéÿĎÜÿčé 50 öĉúúĉÖøĆö) ĔîđéĘÖ Ēúą×îćé 50 öĉúúĉÖøĆö 
ĔîñĎšĔĀâŠđ×šćìćÜĀúĂéđúČĂééĈ ēé÷øą÷ąđüúćĔîÖćøĔĀš÷ćîćîÖüŠć 5 îćìĊ ìčÖ 8 ßĆęüēöÜ53,54  

2.2.2 Cimetidine 4 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ìčÖ 8 ßĆęüēöÜ ìćÜĀúĂéđúČĂééĈìčÖ 6 ßĆęüēöÜ54  
3. ÷ćÿđêĊ÷øĂ÷éŤ (corticosteroid) đðŨî÷ćìĊęóĉÝćøèćđúČĂÖĔßšĔîÖćøøĆÖþćÖćøĒóšßîĉéøčîĒøÜ đîČ ęĂÜÝćÖĕöŠöĊ

ïìïćìĔîÖćøøĆÖþćøą÷ąđÞĊ÷ïóúĆî ĒúąðŦÝÝčïĆî÷ĆÜĕöŠóïÖćøýċÖþćìĊęöĊÙüćöîŠćđßČęĂëČĂĔîÖćøÿøčðüŠćßŠü÷ðŜĂÜÖĆîÖćøđÖĉéàĚĈ
×ĂÜÖćøĒóšøčîĒøÜĕéš (biphasic anaphylaxis)1,17 Ă÷ŠćÜĕøÖĘêćöĒîüìćÜđüßðäĉïĆêĉÿĈĀøĆïÖćøéĎĒúñĎšðśü÷ìĊęöĊÖćøĒóšßîĉéøčîĒøÜ
×ĂÜðøąđìýĕì÷ĕéšöĊ×šĂĒîąîĈĔîÖćøóĉÝćøèćĔĀš÷ćÿđêĊ÷øĂ÷éŤ 3 ÖøèĊ ÙČĂ ñĎšðśü÷ìĊęöĊĂćÖćøøčîĒøÜ (severe anaphylaxis) ñĎšðśü÷
ìĊęöĊðøąüĆêĉēøÙĀČé ĒúąñĎšðśü÷ìĊęđÙ÷ĕéšøĆï÷ćÿđêĊ÷øĂ÷éŤßîĉéÞĊéĀøČĂßîĉéøĆïðøąìćî16 ēé÷÷ćĒúą×îćé÷ćìĊęĔßš ÙČĂ ÷ćđÿêĊ÷øĂ÷éŤ
ìĊęöĊ×îćéđìĊ÷ïđìŠćÖĆï methylprednisolone 1-2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ (×îćéÿĎÜÿčé 125 öĉúúĉÖøĆö) ìčÖ 6 ßĆęüēöÜ7,63  

4. ÿćøîĚĈ óĉÝćøèćĔĀšĔîÖøèĊìĊęñĎšðśü÷ĕéšøĆï÷ćĂąéøĊîćúĊîìćÜÖúšćöđîČĚĂĒúšü ĒêŠ÷ĆÜöĊÙüćöéĆîēúĀĉêêęĈ ēé÷ĔĀšÿćøîĚĈ
đðŨî crystalloid đßŠî 0.9% normal saline 5-10 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö õć÷Ĕî 5 îćìĊ ēé÷ÿĈĀøĆïđéĘÖĔĀšĕéšÿĎÜÿčé 30 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö 
Ĕî 1 ßĆęüēöÜĒøÖ54  

5. ÷ć×÷ć÷ĀúĂéúö óĉÝćøèćĔĀšĔîÖøèĊìĊęñĎšðśü÷öĊÖćøĀć÷ĔÝúĈïćÖ êøüÝøŠćÜÖć÷ĕéš÷ĉîđÿĊ÷ÜĀüĊé ēé÷÷ćìĊęĔßš ÙČĂ  

5.1 Salbutamol MDI ÙøĆĚÜúą 2-6 Öé ĔîđéĘÖêšĂÜóŠîñŠćîÖøąïĂÖóŠî÷ć (spacer)  
5.2 Salbutamol nebule (2.5 öĉúúĉÖøĆöêŠĂöĉúúĉúĉêø) 1-2 nebulesêŠĂÙøĆĚÜ (×îćéÿĎÜÿčé 2 nebules) 

ñÿöĔîîĚĈđÖúČĂîĂøŤöĆú (normal saline solution) 3 àĊàĊ óŠîñŠćîÖøąïĂÖóŠîúąĂĂÜòĂ÷  
5.3 Salbutamol solution (5 öĉúúĉÖøĆöêŠĂöĉúúĉúĉêø) 0.03 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö (×îćéêęĈÿčéêŠĂ 2.5 

öĉúúĉÖøĆö ×îćéÿĎÜÿčé 5 öĉúúĉÖøĆö) ñÿöĔîîĚĈđÖúČĂîĂøŤöĆú (normal saline solution) 3 àĊàĊ óŠîñŠćîÖøąïĂÖóŠîúąĂĂÜòĂ÷ 
6. ÖúĎÙćÖĂî (glucagon) óĉÝćøèćĔĀšĔîñĎšìĊęĔßš÷ć beta blocker ĒúąöĊõćüąĒóšßîĉéøčîĒøÜìĊęĕöŠêĂïÿîĂÜ

ÖćøĔĀš÷ćĂąéøĊîćúĊîìćÜÖúšćöđîČĚĂ ēé÷×îćé÷ćÖúĎÙćÖĂîìĊęĒîąîĈ ÙČĂ 20-30 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö (×îćéÿĎÜÿčé 1 öĉúúĉÖøĆö) 
ĔîđéĘÖ ĀøČĂ 1-5 öĉúúĉÖøĆöĔîñĎšĔĀâŠ ĔĀšìćÜđÿšîđúČĂééĈîćîöćÖÖüŠć 5 îćìĊ ÝćÖîĆĚîĔĀšêŠĂĔî×îćé 5-15 ĕöēÙøÖøĆöêŠĂîćìĊ 
ēé÷ðøĆïêćöĂćÖćøêĂïÿîĂÜ×ĂÜñĎšðśü÷ øąĀüŠćÜĔĀš÷ćêšĂÜđòŜćøąüĆÜøąïïìćÜđéĉîĀć÷ĔÝ đîČęĂÜÝćÖĂćÝđÖĉéñú×šćÜđÙĊ÷Ü ĕéšĒÖŠ 
ĂćÖćøÙúČęîĕÿš ĂćđÝĊ÷î7  

ÖćøéĎĒúøĆÖþćøą÷ą÷ćü 
1. ÖćøĔĀšÙüćöøĎšđÖĊę÷üÖĆïÖćøĒóšßîĉéøčîĒøÜ ÖćøĀúĊÖđúĊę÷ÜÖćøÿĆöñĆÿÿćøÖøąêčšîìĊęìĈĔĀšđÖĉéÖćøĒóš ĒúąĂĂÖïĆêø

ðøąÝĈêĆüñĎšöĊĂćÖćøĒóšßîĉéøčîĒøÜ (anaphylaxis card) (õćóìĊę 1) ÖćøĒîąîĈñĎšðÖÙøĂÜĒúą/ ĀøČĂñĎšðśü÷ĔîÖćøðåöó÷ćïćú
đïČĚĂÜêšîđöČęĂđÖĉéĂćÖćøĒóšøčîĒøÜ ðøąÖĂïéšü÷ÖćøĔĀš÷ćĂąéøĊîćúĊî (adrenaline prefilled syringe) ÿĈĀøĆïóÖêĉéêĆü 
ēé÷đÖĘï÷ćĔîÖúŠĂÜìċïĒÿÜ ĀúĊÖđúĊę÷ÜÖćøđÖĘïĔîÿëćîìĊęöĊĂčèĀõĎöĉÿĎÜ đßŠî Ĕîøë÷îêŤ đðŨîêšî ĒúąđðúĊę÷î÷ćìčÖ 3 đéČĂî
ĀøČĂđöČęĂ÷ćđðúĊę÷îÿĊ (õćóìĊę 2)64 ÖćøÿĂîüĉíĊÖćøĔßš÷ćĔĀšÖĆïñĎšðÖÙøĂÜĒúą/ ĀøČĂñĎšðśü÷ĒúąĔĀšĀúĆÜÞĊé÷ćĔĀšøĊïöćēøÜó÷ćïćú
ìĊęĔÖúšìĊęÿčéìĆîìĊ ×šĂñĉéóúćéìĊęóï ÙČĂ Ēóì÷ŤĕöŠĕéšĒîąîĈĔĀšóÖ÷ćêĉéêĆü ĀøČĂĕöŠĕéšÿĂîÖćøĔßš÷ć ñĎšðÖÙøĂÜĀøČĂñĎšðśü÷ĕöŠÖúšćÞĊé÷ć
đöČęĂđÖĉéÖćøĒóšßîĉéøčîĒøÜ ×šĂĒîąîĈ ÙČĂ ïčÙúćÖøìćÜÖćøĒóì÷ŤÙüøòřÖĔĀšñĎšðÖÙøĂÜĒúą/ ĀøČĂñĎšðśü÷ÞĊé÷ćĕéšĂ÷ŠćÜëĎÖêšĂÜ
ÖŠĂîĂĂÖÝćÖēøÜó÷ćïćú Ēúąđîšî÷ĚĈĔĀšëċÜÙüćöÿĈÙĆâ×ĂÜ÷ćĒúąĂĆîêøć÷ìĊęĂćÝđÖĉé×ċĚîĀćÖñĎšðśü÷ĕéšøĆï÷ćúŠćßšć   



82

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

2. ÖøèĊĒóšßîĉéøčîĒøÜêŠĂĂćĀćøïćÜßîĉé đßŠî ĕ×Š îö ĒðŜÜÿćúĊ ëĆęüúĉÿÜ đðŨîêšî ÙüøÿŠÜêŠĂĒóì÷ŤđÞóćąìćÜõĎöĉĒóš
đóČęĂêĉéêćöÖćøéĈđîĉîēøÙ ĒúąóĉÝćøèćìĈÖćøìéÿĂïÖćøĒóšĂćĀćø (oral food challenge test ) ĀøČĂøĆÖþćÖćøĒóšĂćĀćø 
(oral immunotherapy)  

3. ÖøèĊĒóšßîĉéøčîĒøÜêŠĂ÷ć ÝĈđðŨîêšĂÜĂĂÖïĆêøĒóš÷ćđóČęĂĀúĊÖđúĊę÷ÜÖćøĔßš÷ćßîĉéîĆĚîė ĀøČĂ÷ćìĊęöĊēĂÖćÿĒóšøŠüöÖĆî 
(cross reactivity) 

4. ÖøèĊĒóšßîĉéøčîĒøÜêŠĂñċĚÜ êŠĂ Ēêî öé ÙüøÿŠÜóïĒóì÷ŤđÞóćąìćÜõĎöĉĒóšđóČęĂóĉÝćøèćÞĊéüĆÙàĊîõĎöĉĒóšêŠĂĒöúÜ 
(venom immunotherapy) đóČęĂúéēĂÖćÿđÖĉéÖćøĒóšßîĉéøčîĒøÜĔîĂîćÙê 

5. ÖøèĊĕöŠìøćïÿćđĀêč×ĂÜÖćøĒóšßîĉéøčîĒøÜ ÙüøÿŠÜóïĒóì÷ŤđÞóćąìćÜõĎöĉĒóšđóČęĂìĈÖćøüĉîĉÝÞĆ÷ĒúąĀćÿćđĀêčìĊęĒîŠîĂî 

 

õćóìĊę 1 ïĆêøðøąÝĈêĆüñĎšðśü÷ìĊęöĊĂćÖćøĒóšßîĉéøčîĒøÜ (anaphylaxis card)  

:   (allergy.or.th/2016/pdf/Thai_Anaphylaxis_Patient_Alert_Card.pdf) 
( ) 
 

 
õćóìĊę 2 ÷ćĂąéøĊîćúĊîÿĈĀøĆïñĎšðśü÷óÖêĉéêĆü64  

:      
( ) 
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ÿøčð  

õćüąĒóšßîĉéøčîĒøÜĂćÝÖŠĂĔĀšđÖĉéĂĆîêøć÷ëċÜßĊüĉê ×šĂñĉéóúćéìĊęóïĔîÖćøéĎĒúøĆÖþćñĎšðśü÷ ĕéšĒÖŠ ×šĂñĉéóúćéĔîÖćø
üĉîĉÝÞĆ÷ĒúąĀćÿćđĀêč×ĂÜÖćøĒóš đßŠî ÖćøüĉîĉÝÞĆ÷úŠćßšćĔîìćøÖ đîČęĂÜÝćÖñĎšðśü÷öĊ×šĂÝĞćÖĆéĔîÖćøÿČęĂÿćø ĒúąĂćÖćø×ĂÜÖćøĒóš
ßîĉéøčîĒøÜìĊęđÖĉé×ċĚîöĆÖĕöŠÝĞćđóćą ÖćøüĉîĉÝÞĆ÷ÖćøĒóšĂćĀćøöĆÖëĎÖöĂÜ×šćö ÙČĂ ÖćøĒóšĒðŜÜÿćúĊ ìĊęđðŨîÿŠüîðøąÖĂïĒúąðî
ĔîĂćĀćøĀúć÷ðøąđõì ÖćøüĉîĉÝÞĆ÷ÖćøĒóš÷ćêšĂÜÙĞćîċÜëċÜøą÷ąđüúćĀúĆÜøĆï÷ćÙøĆĚÜÿčéìšć÷àċęÜðäĉÖĉøĉ÷ćÖćøĒóšøčîĒøÜìĊęđÖĉéøüéđøĘü
ĀúĆÜÝćÖĕéšøĆï÷ćđðŨîÿćđĀêč ĒúąñĎšðśü÷öĊēĂÖćÿìĊęÝąĒóš÷ćìĊęđÙ÷ĕéšøĆïöćÖŠĂîēé÷ĕöŠöĊÖćøĒóšĕéš ÿĞćĀøĆï×šĂñĉéóúćéìćÜéšćî
ÖćøøĆÖþć ĕéšĒÖŠ ÖćøïøĉĀćø÷ćĂąéøĊîćúĊîàċęÜđðŨî÷ćÿĞćÙĆâÿĞćĀøĆïßŠü÷ßĊüĉêúŠćßšć êĞćĒĀîŠÜìĊęÞĊé÷ćĕöŠđĀöćąÿö Ùüćö÷ćüĀĆüđ×Ęö
ÿĆĚîđÖĉîĕð ÖćøïøĉĀćø÷ćñĉéüĉíĊēé÷ĔĀšìćÜđÿšîđúČĂééĞć ÖćøĕöŠĕéšøĆïÙĞćĒîąîĞćÝćÖïčÙúćÖøìćÜÖćøĒóì÷ŤĔĀšóÖ÷ćĂąéøĊîćúĊîêĉéêĆü 
øüöëċÜÙĞćĒîąîĞćĔîÖćøïøĉĀćø÷ć Ēúą×šĂÙüøðäĉïĆêĉêĆüđöČęĂöĊÖćøĒóšßîĉéøčîĒøÜđÖĉé×ċĚîàĚĞć  
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*  

ĂćÖćøðüéýĊøþąĔîđéĘÖ: đöČęĂĕĀøŠìĊęêšĂÜÖĆÜüú 
Headache in children: when to worry 

øßê ïčâÖøĂÜýĆÖéĉĝ* 
 

ÖøèĊýċÖþćñĎšðśü÷ 
ñĎšðśü÷đéĘÖĀâĉÜĕì÷Ăć÷č 12 ðŘ  
ĂćÖćøîĞć: ðüéýĊøþąöć 1 ðŘ  
ðøąüĆêĉðŦÝÝčïĆî: 1 ðŘ ÖŠĂîöćēøÜó÷ćïćú ñĎšðśü÷öĊĂćÖćøðüéýĊøþąïøĉđüè×öĆïìĆĚÜÿĂÜ×šćÜ ïćÜÙøĆĚÜðüé×öĆïàšć÷ĀøČĂ×üć
ÿúĆïÖĆî úĆÖþèąðüéêČĚĂė öĆÖöĊĂćđÝĊ÷îøŠüöéšü÷ øą÷ąđüúćìĊęðüéĒêŠúąÙøĆĚÜîćîðøąöćè 2-6 ßĆęüēöÜ ĔĀšÙąĒîîÙüćöøčîĒøÜ
×ĂÜĂćÖćøðüéĒêŠúąÙøĆĚÜ 8-9 Ĕî 10 ÙąĒîî ïćÜÙøĆĚÜöĊĂćÖćøðüéöćÖÝîêšĂÜ×ćéđøĊ÷î îĂîóĆÖĒúšüêČęî×ċĚîöćĂćÖćøÝąéĊ×ċĚî
ĀøČĂĀć÷ĕð ĕöŠöĊĂćÖćøêČęî×ċĚîöćđóøćąðüéýĊøþąêĂîÖúćÜÙČî ĕöŠöĊĂćÖćøĂŠĂîĒøÜ đéĉîđà ĀøČĂêćöĆü ĀøČĂöĂÜđĀĘîõćóàšĂî 

ñĎšðśü÷ĕöŠöĊĂćÖćøđêČĂîÖŠĂîðüéýĊøþą ĂćÖćøðüéýĊøþąöĆÖđÖĉé×ċĚîĔîßŠüÜìĊęöĊðøąÝĞćđéČĂî öĊõćüąđÙøĊ÷é ĀøČĂĂćÖćýøšĂî 
ĔîßŠüÜ 1 ðŘìĊęñŠćîöćöĊÙüćöëĊę×ĂÜĂćÖćøðüéýĊøþąðøąöćèđéČĂîúą 1-2 ÙøĆĚÜ ēé÷ìĊęÙüćöëĊęĒúąÙüćöøčîĒøÜ×ĂÜĂćÖćø
ðüéýĊøþąđìŠćđéĉö 
ðøąüĆêĉĂéĊê: ðäĉđÿíēøÙðøąÝĞćêĆü ĀøČĂ÷ćìĊęøĆïðøąìćîđðŨîðøąÝĞć ðäĉđÿíðøąüĆêĉĂčïĆêĉđĀêč ĀøČĂïćéđÝĘïïøĉđüèýĊøþą 
ðøąüĆêĉÙøĂïÙøĆü: öĊöćøéćĂć÷č 40 ðŘ đÙ÷öĊĂćÖćøðüéýĊøþąĔîúĆÖþèąđéĊ÷üÖĆîÖĆïñĎšðśü÷êĂîßŠüÜüĆ÷øčŠî Ēóì÷ŤüĉîĉÝÞĆ÷üŠćđðŨî
ēøÙĕöđÖøî ðŦÝÝčïĆîĕöŠöĊĂćÖćøðüéýĊøþąĒúšü  
ÖćøêøüÝøŠćÜÖć÷: ÿĆââćèßĊó ĒúąÖćøêøüÝøŠćÜÖć÷ìčÖøąïïĂ÷ĎŠĔîđÖèæŤðÖêĉ  
ÙĞćëćö: ÝÜĔĀšÖćøüĉîĉÝÞĆ÷ìĊęđðŨîĕðĕéšöćÖìĊęÿčéĔîñĎšðśü÷øć÷îĊĚ  
ÙĞćêĂï: ÖŠĂîìĊęÝąĔĀšÖćøđÞú÷ÙĞćêĂï ÙüøóĉÝćøèćÝćÖÙüćöøĎšđøČęĂÜĂćÖćøðüéýĊøþąĔîđéĘÖ ēé÷öĊøć÷úąđĂĊ÷ééĆÜîĊĚ 

 

ĂćÖćøðüéýĊøþąĔîđéĘÖđðŨîðŦâĀćìĊęóïĕéšïŠĂ÷ĔîđüßðäĉïĆêĉ ēé÷đÖĉéĕéšÝćÖĀúć÷ÿćđĀêč Ēóì÷ŤñĎšéĎĒúöĊÙüćöÝĞćđðŨî  
êšĂÜĂćýĆ÷ÙüćöøĎšĒúąÙüćöđ×šćĔÝĔîÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ đóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ĀćÿćđĀêčĒúąìøćïĒîüìćÜ 

ÖćøéĎĒúøĆÖþć ðŦÝÝčïĆîĂćÖćøðüéýĊøþąĒïŠÜêćö International Classification of Headache Disorders, third edition (ICHD-3) 

ĂĂÖđðŨî 3 ßîĉé ÙČĂ 1. ĂćÖćøðüéýĊøþąßîĉéðåöõĎöĉ (primary headache) àċęÜĕöŠĕéšđÖĉéÝćÖÖćøöĊó÷ćíĉÿõćóõć÷ĔîÿöĂÜ  
2. ĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ (secondary headache) àċęÜđÖĉéÝćÖÖćøöĊó÷ćíĉÿõćóõć÷ĔîÿöĂÜ 3. ĂćÖćøðüéýĊøþą
ĒúąĔïĀîšćÝćÖó÷ćíĉÿõćó×ĂÜđÿšîðøąÿćìÿöĂÜ ĀøČĂĂćÖćøðüéýĊøþąÝćÖÿćđĀêčĂČęîė (cranial neuropathies, other facial 

pains and headaches)1  

ĂćÖćøðüéýĊøþąĔîđéĘÖÿŠüîĔĀâŠđðŨîßîĉéðåöõĎöĉ ÿćđĀêčìĊęóïĕéšïŠĂ÷ ÙČĂ ĕöđÖøî (migraine) Ēúą tension-type 

headache ĂćÖćøðüéýĊøþąßîĉéîĊĚöĆÖÿŠÜñúÖøąìïêŠĂÖćøéĞćđîĉîßĊüĉêðøąÝĞćüĆî đßŠî ÖćøđøĊ÷î ĀøČĂÖŠĂĔĀšđÖĉéÙüćöđÙøĊ÷éĀøČĂ
ÙüćöüĉêÖÖĆÜüúìĆĚÜêŠĂñĎšðśü÷ĒúąïčÙÙúõć÷ĔîÙøĂïÙøĆü đðŨîêšî ĔîìćÜÖúĆïÖĆîĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉîĆĚîóïĕéšîšĂ÷ÖüŠć 
ĒêŠÿćöćøëÖŠĂĔĀšđÖĉéìčóóúõćóĒúąđÿĊ÷ßĊüĉêĕéš ĀćÖĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷ĒúąéĎĒúøĆÖþćĂ÷ŠćÜëĎÖêšĂÜđĀöćąÿö ÿĞćĀøĆïĂćÖćø
ðüéýĊøþąĒúąĔïĀîšćÝćÖó÷ćíĉÿõćó×ĂÜđÿšîðøąÿćìÿöĂÜ ĒúąĂćÖćøðüéýĊøþąÝćÖÿćđĀêčĂČęîė îĆĚî óïĕéšîšĂ÷öćÖĔîđéĘÖ  

ĒîüìćÜÖćøüĉîĉÝÞĆ÷ĂćÖćøðüéýĊøþąĔîđéĘÖöĊüĆêëčðøąÿÜÙŤÿĞćÙĆâ đóČęĂĒ÷ÖĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ àċęÜÖŠĂĔĀšđÖĉé
ĂĆîêøć÷êŠĂÿč×õćóĒúąßĊüĉê×ĂÜñĎšðśü÷ĕéš ēé÷ĂćýĆ÷ÖćøàĆÖðøąüĆêĉĒúąÖćøêøüÝøŠćÜÖć÷ìĊęÿĞćÙĆâ ĒúąÙüøđîšîÖćøðøąđöĉîĂćÖćø
ìĊęĒÿéÜëċÜÿĆââćèĂĆîêøć÷ (red flag signs) óøšĂöìĆĚÜüćÜĒñîÖćøêøüÝđóĉęöđêĉöđóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ĒúąéĎĒúøĆÖþć 
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ÖćøàĆÖðøąüĆêĉđóČęĂüĉîĉÝÞĆ÷ĂćÖćøðüéýĊøþą  
ðøąüĆêĉĂćÖćøðüéýĊøþą  

1. øą÷ąđüúćìĊęđøĉęööĊĂćÖćøĒúąøĎðĒïïÖćøéĞćđîĉîēøÙ (pattern of headache) đðŨîðøąüĆêĉìĊęöĊÙüćöÿĞćÙĆâ
đðŨîĂ÷ŠćÜöćÖ đóøćąßŠü÷ĔîÖćøïĂÖëċÜÿćđĀêč×ĂÜĂćÖćøðüéýĊøþąđïČĚĂÜêšîĕéš àċęÜøĎðĒïïÖćøéĞćđîĉîēøÙ×ĂÜĂćÖćøðüéýĊøþą
ĔîđéĘÖĒïŠÜđðŨî 5 øĎðĒïï (éĆÜõćóìĊę 1)2 ĕéšĒÖŠ 

1.1 ĂćÖćøðüéýĊøþąđÞĊ÷ïóúĆî (acute headache) öĆÖöĊÿćđĀêčÝćÖÖćøðüéýĊøþąßîĉéðåöõĎöĉ
ĀøČĂÖćøđÝĘïðśü÷đîČęĂÜÝćÖÖćøêĉéđßČĚĂìĆęüė ĕð đßŠî ÖćøêĉéđßČĚĂĕüøĆÿ (systemic viral infection) ĀøČĂÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ 
đßŠî ÖćøêĉéđßČĚĂĔîøąïïðøąÿćìĒúąÿöĂÜ ĒêŠëšćĀćÖöĊĂćÖćøðüéýĊøþąđÖĉé×ċĚîìĆîìĊĒúąøčîĒøÜöćÖĂ÷ŠćÜĕöŠđÙ÷đðŨîöćÖŠĂî 
(acute severe headache) ÙüøîċÖëċÜõćüą thunderclap headache ìĊęđÖĉéÝćÖÖćøöĊđúČĂéĂĂÖĔîßĆĚîđ÷ČęĂĀčšöÿöĂÜ (subarachnoid 

hemorrhage) éšü÷  
1.2 ĂćÖćøðüéýĊøþąđÞĊ÷ïóúĆîĒïïđðŨîė Āć÷ė (acute intermittent/ episodic headache) 

öĆÖöĊÿćđĀêčÝćÖÖćøðüéýĊøþąßîĉéðåöõĎöĉ ēé÷đÞóćąĕöđÖøîĒúą tension-type headache 

1.3 ĂćÖćøðüéýĊøþąđøČĚĂøĆÜßîĉéÙüćöøčîĒøÜÙÜìĊę (chronic non-progressive headache) 
öĆÖöĊÿćđĀêčÝćÖÖćøðüéýĊøþąßîĉéðåöõĎöĉ 

1.4 ĂćÖćøðüéýĊøþąđøČĚĂøĆÜßîĉéÙüćöøčîĒøÜöćÖ×ċĚîđøČęĂ÷ė (chronic progressive headache) 
đðŨîøĎðĒïïĂćÖćøðüéýĊøþąìĊęêšĂÜÙĞćîċÜëċÜÿćđĀêčÝćÖÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉĕüšÖŠĂîđÿöĂ đßŠî đîČĚĂÜĂÖĔîÿöĂÜ (brain 

tumor), õćüąÙüćöéĆîĔîÖąēĀúÖýĊøþąÿĎÜ (increase intracranial pressure) ĒúąÙüøĕéšøĆïÖćøêøüÝđóĉęöđêĉöđóČęĂßŠü÷
ĔîÖćøüĉîĉÝÞĆ÷ÿćđĀêčìĊęëĎÖêšĂÜ  

1.5 ĂćÖćøðüéýĊøþąĒïïìčÖüĆîĒúąÙÜìĊę (new daily persistent headache) đðŨîĂćÖćøðüéýĊøþą
ßîĉéðåöõĎöĉìĊęóïîšĂ÷ ēé÷öĆÖđÖĉé×ċĚîĔîñĎšðśü÷ìĊęĕöŠđÙ÷öĊðøąüĆêĉĂćÖćøðüéýĊøþąöćÖŠĂî ñĎšðśü÷ÿŠüîöćÖöĆÖÝĞćüĆîìĊęđøĉęööĊ
ĂćÖćøðüéýĊøþąĕéšßĆéđÝî ĀúĆÜÝćÖîĆĚîĂćÖćøðüéýĊøþąÝąđÖĉé×ċĚîêŠĂđîČęĂÜđðŨîðøąÝĞćìčÖüĆîĒúąöĆÖĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþć3 

 

 
õćóìĊę 1 øĎðĒïïĂćÖćøðüéýĊøþą (headache patterns)  

:  Pediatric Headache: A Review. Pediatrics in Review, 2012 
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2. úĆÖþèą êĞćĒĀîŠÜ ÙüćöøčîĒøÜĒúąøą÷ąđüúćìĊęöĊĂćÖćøðüéýĊøþą (characteristic, location, severity,
and duration of headache) ÖćøàĆÖðøąüĆêĉêĞćĒĀîŠÜ×ĂÜĂćÖćøðüéýĊøþąöĊÿŠüîßŠü÷ĔîÖćøüĉîĉÝÞĆ÷đðŨîĂ÷ŠćÜöćÖ êĆüĂ÷ŠćÜđßŠî 
ĂćÖćøðüéýĊøþąÝćÖĕöđÖøîĔîđéĘÖ öĆÖöĊúĆÖþèąðüéêčšïė ïøĉđüè×öĆïìĆĚÜÿĂÜ×šćÜ (bilateral frontal or temporal) ēé÷öĊ
øą÷ąđüúćìĊęðüéêĆĚÜĒêŠ 2-72 ßĆęüēöÜ ĀćÖđðŨî tension-type headache öĆÖðüéêČĚĂìĆęüìĆĚÜýĊøþą ÝċÜĕöŠÿćöćøëïĂÖêĞćĒĀîŠÜ
ìĊęĒÿéÜĂćÖćøðüéĕéšĒîŠßĆé öĆÖöĊøą÷ąđüúćÖćøðüéĕéšêĆĚÜĒêŠ 30 îćìĊ-7 üĆî ÿĞćĀøĆïêĞćĒĀîŠÜìĊęĒÿéÜĂćÖćøðüé öĊÙüćöÿĞćÙĆâ 
ÙČĂ ëšćöĊĂćÖćøðüéýĊøþą×šćÜđéĊ÷üĒúąđðŨîđÞóćąìĊęïøĉđüèĔéïøĉđüèĀîċęÜßĆéđÝî ĂćÝđðŨîêĆüïŠÜßĊĚëċÜĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉĕéš 
øüöëċÜĂćÖćøðüéýĊøþąïøĉđüèéšćîĀúĆÜ (occipital) đðŨîêĞćĒĀîŠÜìĊęêšĂÜøąöĆéøąüĆÜđðŨîĂ÷ŠćÜöćÖ đîČęĂÜÝćÖÿĆöóĆîíŤÖĆïó÷ćíĉÿõćó
ĔîÿöĂÜïøĉđüè posterior cranial fossa ĒêŠĂ÷ŠćÜĕøÖĘêćöêšĂÜĂćýĆ÷ðøąüĆêĉĂČęîė ĒúąÖćøêøüÝøŠćÜÖć÷ìćÜøąïïðøąÿćì
đóĉęöđêĉö đóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷Ă÷ŠćÜđĀöćąÿö îĂÖÝćÖîĊĚÙüćöøčîĒøÜ×ĂÜĂćÖćøðüéýĊøþąđðŨîÿĉęÜìĊęêšĂÜðøąđöĉîÝćÖÖćøàĆÖðøąüĆêĉ
éšü÷đßŠîđéĊ÷üÖĆî ēé÷ĀćÖóïüŠćñĎšðśü÷öĊĂćÖćøðüéýĊøþąøčîĒøÜöćÖ ĀøČĂêČęî×ċĚîöćđóøćąĂćÖćøðüéýĊøþąÖúćÜéċÖ (night 

awakening pain) ÙüøêšĂÜÙĞćîċÜëċÜõćüąÙüćöéĆîĔîÖąēĀúÖýĊøþąÿĎÜéšü÷đÿöĂ 
3. ĂćÖćøìĊęóïøŠüöÖĆïÖćøðüéýĊøþą (associated symptoms) ÙüøàĆÖðøąüĆêĉĂćÖćøøŠüöĂČęîė ìĊęÿĆöóĆîíŤ

ÖĆïÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ đßŠî ĂćÖćøĕ×š öĂÜđĀĘîõćóàšĂî àċöúÜ ĂćÖćøßć Ē×î×ćĂŠĂîĒøÜ ĀøČĂđéĉîđà đðŨîêšî ÿĞćĀøĆï
ĂćÖćøøŠüöìĊęóïïŠĂ÷ĔîēøÙĕöđÖøî ĕéšĒÖŠ ÙúČęîĕÿš/ ĂćđÝĊ÷î ĂćÖćøÖúĆüĒÿÜ (photophobia) ĀøČĂĂćÖćøÖúĆüđÿĊ÷ÜéĆÜ (phonophobia) 

ÝċÜÙüøëćöëċÜóùêĉÖøøö×ĂÜđéĘÖ×èąìĊęöĊĂćÖćøðüéýĊøþą đßŠî êšĂÜĂ÷ĎŠĔîĀšĂÜöČéìĊęÿÜï ĕöŠöĊđÿĊ÷ÜéĆÜ đóČęĂïøøđìćĂćÖćøĀøČĂĕöŠ 
éĆÜÖúŠćüøŠüöéšü÷  

4. ðŦÝÝĆ÷ìĊęìĞćĔĀšĂćÖćøðüéýĊøþąéĊ×ċĚîĀøČĂĒ÷ŠúÜ (relieving or aggravating factors) ĀćÖöĊðøąüĆêĉîĂîĀÜć÷
(supine position) ĕĂ/ Ýćö/ đïŠÜ ĀøČĂ valsalva maneuver ìĊęìĞćĔĀšĂćÖćøðüéýĊøþąĒ÷ŠúÜ ÙüøîċÖëċÜõćüąÙüćöéĆîĔîÖąēĀúÖ
ýĊøþąÿĎÜ ĔîìćÜêøÜÖĆî×šćöĀćÖđÖĉéĂćÖćøðüéýĊøþąøčîĒøÜ×ċĚîđöČęĂñĎšðśü÷Ă÷ĎŠĔîìŠćîĆęÜĀøČĂ÷Čî (upright position) ÝąïŠÜßĊĚ
ëċÜõćüąÙüćöéĆîĔîÖąēĀúÖýĊøþąêęĞć4 (intracranial hypotension) ĒêŠĀćÖñĎšðśü÷öĊĂćÖćøéĊ×ċĚîĀúĆÜÝćÖîĂîĀúĆïóĆÖñŠĂîĔîìĊęđÜĊ÷ïÿÜï 
ĂćÝïŠÜßĊĚëċÜĂćÖćøðüéýĊøþąÝćÖĕöđÖøî   

5. ĂćÖćøđêČĂî (aura) đðŨîĂćÖćøìĊęöĆÖóïĔîēøÙĕöđÖøî ÿĞćĀøĆïúĆÖþèąìĊęóïïŠĂ÷ĔîđéĘÖĒúąüĆ÷øčŠî ÙČĂ photopsia

đðŨîĂćÖćøđêČĂîìćÜéšćîÖćøöĂÜđĀĘî (visual aura) ìĊęñĎšðśü÷ÝąđĀĘîđðŨîĒÿÜĒôúßđÖĉé×ċĚîïøĉđüèÿŠüîĔéÿŠüîĀîċęÜ×ĂÜõćóìĊęöĂÜđĀĘî 
àċęÜĒêÖêŠćÜÝćÖĔîñĎšĔĀâŠìĊęöĆÖÝąöĂÜđĀĘîõćóĔîúĆÖþèąĕöŠßĆéĔîïćÜÿŠüî (scotoma) õćóàĉÖĒàÖĀøČĂïĉéđïĊĚ÷ü (fortification 

spectra) ēé÷ìĊęĂćÖćøđêČĂîîĊĚÙüøÝąđÖĉéÖŠĂîĂćÖćøðüéýĊøþąĕöđÖøîđðŨîøą÷ąđüúćĂ÷ŠćÜîšĂ÷ 5 îćìĊĒêŠĕöŠđÖĉî 60 îćìĊ5 

ðøąüĆêĉĂéĊê 
ÙüøàĆÖðøąüĆêĉēøÙðøąÝĞćêĆüĒúą÷ćìĊęøĆïðøąìćîøŠüöéšü÷ ĀćÖñĎšðśü÷öĊēøÙðøąÝĞćêĆü đßŠî ēøÙöąđøĘÜ õĎöĉÙčšöÖĆîêęĞć ĕéšøĆï

÷ćÖéõĎöĉÙčšöÖĆî ĀøČĂøĆïðøąìćî÷ćêšćîÖćøĒ×ĘÜêĆü×ĂÜđúČĂé êšĂÜóĉÝćøèćĒ÷ÖÿćđĀêč×ĂÜĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ
ÖŠĂîđÿöĂ ÿĞćĀøĆï÷ćìĊęöĊñúìĞćĔĀšđÖĉéĂćÖćøðüéýĊøþąÝćÖõćüąÙüćöéĆîĔîÖąēĀúÖýĊøþąÿĎÜ (increased intracranial pressure) 

ĕéšĒÖŠ corticosteroid, oral contraceptive, isotretinoin, tetracycline đðŨîêšî4   

ðøąüĆêĉÙøĂïÙøĆü 
ÙüøàĆÖðøąüĆêĉĂćÖćøðüéýĊøþąĔîÙøĂïÙøĆüìĆĚÜĔîúĞćéĆïĒøÖĒúąúĞćéĆïëĆéĕð (first and second degree relatives) 

đîČęĂÜÝćÖøšĂ÷úą 90 ×ĂÜĂćÖćøðüéýĊøþąĕöđÖøîĔîđéĘÖÝąóïøŠüöÖĆïÖćøöĊðøąüĆêĉēøÙĕöđÖøîĔîÙøĂïÙøĆü5,6 
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ÖćøêøüÝøŠćÜÖć÷đóČęĂüĉîĉÝÞĆ÷ĂćÖćøðüéýĊøþą 

ÖćøêøüÝÿĆââćèßĊóđðŨîÿĉęÜÿĞćÙĆâöćÖ ēé÷đÞóćąÖćøüĆéÙüćöéĆîēúĀĉêĔîđéĘÖĂ÷ŠćÜëĎÖêšĂÜđĀöćąÿö đóČęĂðøąđöĉî
ÙüćöéĆîēúĀĉêÿĎÜ àċęÜđðŨîÿĉęÜìĊęöĆÖëĎÖöĂÜ×šćöĔîđüßðäĉïĆêĉìĆęüĕð ĒúąÙüøðøąđöĉîÖćøđÝøĉâđêĉïēê øüöìĆĚÜÖćøéĎøĎðìøÜýĊøþą 
×îćéđÿšîøĂïýĊøþą Ēúą×îćé×ĂÜÖøąĀöŠĂöĀîšćĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 3 ðŘ Ēóì÷ŤñĎšéĎĒúÙüøêøüÝøŠćÜÖć÷ĔĀšÙøïìčÖøąïï 
ēé÷đÞóćąÖćøêøüÝìćÜøąïïðøąÿćì đóČęĂéĎüŠćöĊĂćÖćøĒÿéÜìĊęïŠÜßĊĚëċÜÙüćöñĉéðÖêĉ×ĂÜøąïïðøąÿćìđÞóćąìĊęĀøČĂĕöŠ øŠüöÖĆï
ÖćøêøüÝ fundoscopy đóČęĂðøąđöĉîõćüąÝĂðøąÿćìêćïüö (papilledema) éšü÷đÿöĂ îĂÖÝćÖîĊĚÙüøðøąđöĉîÿĆââćè
ĂĆîêøć÷ (red flag sign) éĆÜîĊĚ2  

1. öĊúĆÖþèąĂćÖćøðüéýĊøþąĒêÖêŠćÜÝćÖđéĉöìĊęöĊÙüćöëĊęĒúą/ ĀøČĂÙüćöøčîĒøÜöćÖ×ċĚî 

2. ĂćÖćøðüéýĊøþąĒ÷ŠúÜđöČęĂĕĂ/ Ýćö/ đïŠÜ (valsalva maneuver) ĀøČĂêČęîÖúćÜéċÖđîČęĂÜÝćÖðüéýĊøþą  
3. ĂćÖćøðüéýĊøþąìĊęđÖĉé×ċĚîìĆîìĊĒúąöĊÙüćöøčîĒøÜđðŨîĂ÷ŠćÜöćÖ (ĔîßŠüÜøą÷ąđüúćîšĂ÷ÖüŠć 6 đéČĂî) 
4. öĊĂćÖćøĀøČĂĂćÖćøĒÿéÜñĉéðÖêĉìćÜøąïïðøąÿćì: ÙüćöøĎšÿċÖêĆüđðúĊę÷îĒðúÜ ÝĂðøąÿćìêćïüö (papilledema) 

ÖćøÖúĂÖêćñĉéðÖêĉ ĀøČĂÙüćöñĉéðÖêĉĂČęîė ìćÜøąïïðøąÿćì 

5. öĊĂćÖćøøŠüöĔîøąïïìĆęüĕð×ĂÜøŠćÜÖć÷ (systemic symptoms) đßŠî ĂćÖćøĕ×š îĚĞćĀîĆÖúé ñČęî ðüé×šĂ đðŨîêšî 

6. öĊðŦÝÝĆ÷đÿĊę÷ÜêŠĂĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ: õĎöĉÙčšöÖĆîïÖóøŠĂÜ õćüąđúČĂéĒ×ĘÜêĆüđøĘüÖüŠćðÖêĉ 
(hypercoagulable state) ÖúčŠöĂćÖćøìćÜøąïïðøąÿćìĒúąñĉüĀîĆÜ (neurocutaneous disorder) ēøÙìćÜóĆîíčÖøøö 
(genetic disorder) ĒúąĂćÖćøĂČęîė đ×šćĕéšÖĆïēøÙõĎöĉêšćîìćîêîđĂÜ (autoimmune disease) 

ÖćøÿŠÜêøüÝõćóüĉîĉÝÞĆ÷ìćÜÿöĂÜ (neuroimaging) îĆĚî ÙüøÿŠÜêøüÝĔîñĎšðśü÷ìĊęöĊÿĆââćèĂĆîêøć÷ìĊęĕéšÝćÖ
ÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷éĆÜÖúŠćü×šćÜêšî ĀøČĂĔîñĎšðśü÷đéĘÖĂć÷čîšĂ÷ÖüŠć 6 ðŘ ìĊęĕöŠÿćöćøëøąïčøć÷úąđĂĊ÷é×ĂÜĂćÖćø
ðüéýĊøþąĕéšßĆéđÝî đóČęĂĒ÷ÖÿćđĀêčĂćÖćøðüéýĊøþąßîĉéìčêĉ÷õĎöĉ ÿĞćĀøĆïÖćøÿŠÜêøüÝõćóÙúČęîĒöŠđĀúĘÖĕôôŜćÿöĂÜ 
(MRI brain) ëČĂđðŨîüĉíĊìĊęéĊìĊęÿčéìĊęßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ēøÙìćÜÿöĂÜ ĒêŠĒóì÷ŤñĎšéĎĒúĂćÝóĉÝćøèćÿŠÜêøüÝéšü÷đĂÖàđø÷Ť
ÙĂöóĉüđêĂøŤÿöĂÜ (CT brain) ĒìîĕéšĔîÖøèĊÞčÖđÞĉîđøŠÜéŠüî ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜÖćøðøąđöĉîõćüąđúČĂéĂĂÖĔîÿöĂÜ 
đîČęĂÜÝćÖ CT brain öĊÙüćöĕüöćÖÖüŠć  

 
ÿćđĀêč×ĂÜĂćÖćøðüéýĊøþąÝćÖēøÙĕöđÖøî 

ĀćÖñĎšðśü÷ĕöŠöĊðøąüĆêĉĒúąÖćøêøüÝøŠćÜÖć÷ìĊęóïÙüćöñĉéðÖêĉĀøČĂÿĆââćèĂĆîêøć÷éĆÜìĊęÖúŠćü×šćÜêšî ÝċÜÿćöćøë
ĔĀšÖćøüĉîĉÝÞĆ÷ĂćÖćøðüéýĊøþąđðŨîßîĉéðåöõĎöĉ ĔîìĊęîĊĚÝą×ĂÖúŠćüëċÜÿćđĀêčìĊęóïïŠĂ÷ĔîđéĘÖ ĕéšĒÖŠ ĕöđÖøî  

ĕöđÖøî (migraine) 
đðŨîÿćđĀêč×ĂÜĂćÖćøðüéýĊøþąßîĉéðåöõĎöĉìĊęóïïŠĂ÷ĔîđéĘÖ öĊÙüćößčÖøšĂ÷úą 10 ĔîđéĘÖüĆ÷đøĊ÷î7 

ÝĞćĒîÖĕéšđðŨî 2 ßîĉé ÙČĂ ßîĉéìĊęöĊĂćÖćøđêČĂîøŠüöéšü÷ (migraine with aura) ĒúąßîĉéĕöŠöĊĂćÖćøđêČĂî (migraine without aura) 

àċęÜĔîđüßðäĉïĆêĉÝąóïßîĉéĕöŠöĊĂćÖćøđêČĂîĕéšïŠĂ÷ÖüŠćĔîñĎšðśü÷đéĘÖ ĂćÖćøðüéýĊøþąĕöđÖøîĔîđéĘÖöĊ×šĂĒêÖêŠćÜÝćÖñĎšĔĀâŠ
ïćÜðøąÖćø ĕéšĒÖŠ êĞćĒĀîŠÜ×ĂÜĂćÖćøðüéýĊøþąöĆÖđðŨîìĊęïøĉđüè×öĆïìĆĚÜÿĂÜ×šćÜöćÖÖüŠćÖćøðüéđÞóćąïøĉđüè×öĆï×šćÜĔé
×šćÜĀîċęÜ Ēúąøą÷ąđüúćìĊęöĊĂćÖćøðüéýĊøþąöĆÖÿĆĚîÖüŠć ÙČĂ 2-72 ßĆęüēöÜ êŠćÜÝćÖĔîñĎšĔĀâŠìĊęöĆÖÝąðüéîćî 4-72 ßĆęüēöÜ6 
ÿĞćĀøĆïđÖèæŤÖćøüĉîĉÝÞĆ÷×ĂÜ ICHD-3 îĆĚîÝąêšĂÜöĊđÖèæŤÖćøüĉîĉÝÞĆ÷ÙøïìčÖ×šĂ éĆÜêćøćÜìĊę 1  
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êćøćÜìĊę 1 đÖèæŤÖćøüĉîĉÝÞĆ÷ĕöđÖøîßîĉéĕöŠöĊĂćÖćøđêČĂî (migraine without aura)1  
A. öĊĂćÖćøðüéýĊøþąĂ÷ŠćÜîšĂ÷ 5 ÙøĆĚÜ ēé÷öĊúĆÖþèąĔî×šĂ B ëċÜ D  

B. ĂćÖćøðüéýĊøþąĒêŠúąÙøĆĚÜîćî 4-72 ßĆęüēöÜ (ÖøèĊ÷ĆÜĕöŠĕéšøĆÖþć ĀøČĂ÷ĆÜĕöŠïøøúčñúÖćøøĆÖþć) 
C. öĊúĆÖþèąĂćÖćøðüéýĊøþąĂ÷ŠćÜîšĂ÷ 2 Ĕî 4 ×šĂ éĆÜêŠĂĕðîĊĚ 

1. ðüéýĊøþą×šćÜđéĊ÷ü 

2. úĆÖþèąÖćøðüéĒïïêčšïė 

3. ĂćÖćøðüéýĊøþąöĊÙüćöøčîĒøÜøąéĆïðćîÖúćÜëċÜöćÖ 

4. ĂćÖćøðüéýĊøþąøčîĒøÜ×ċĚîĀćÖìĞćÖĉÝüĆêøðøąÝĞćüĆî ĀøČĂìĞćĔĀšêšĂÜĀúĊÖđúĊę÷ÜÖćøìĞćÖĉÝüĆêøðøąÝĞćüĆî
êćöðÖêĉ 

D. øąĀüŠćÜìĊęöĊĂćÖćøðüéýĊøþą öĊĂ÷ŠćÜîšĂ÷ 1 ×šĂ éĆÜêŠĂĕðîĊĚ 
1. ÙúČęîĕÿš Ēúą/ ĀøČĂĂćđÝĊ÷î 

2. ÖúĆüĒÿÜ (photophobia) ĀøČĂÖúĆüđÿĊ÷Ü (phonophobia) 

E. ĕöŠđ×šćÖĆïÖćøüĉîĉÝÞĆ÷ĂČęîêćö ICHD-3 

 
ÖćøøĆÖþć ÖćøøĆÖþćĂćÖćøðüéýĊøþąÝćÖĕöđÖøîðøąÖĂïéšü÷ 2 ĂÜÙŤðøąÖĂïĀúĆÖ ĕéšĒÖŠ  

1. ÖćøøĆÖþćéšü÷ÖćøðøĆïóùêĉÖøøö (lifestyle modification) đðŨîÖćøøĆÖþćìĊęĒîąîĞćĔîñĎšðśü÷ìčÖøć÷ ÙČĂ 
ÖćøðøĆïđðúĊę÷îüĉëĊßĊüĉêĒúąóùêĉÖøøöïćÜĂ÷ŠćÜìĊęöĊñúßŠü÷ðŜĂÜÖĆîÖćøđÖĉéĂćÖćøðüéýĊøþąÝćÖĕöđÖøî ĕéšĒÖŠ ĒîąîĞćĔĀšñĎšðśü÷
îĂîĀúĆïóĆÖñŠĂîĔĀšđóĊ÷ÜóĂ øĆïðøąìćîĂćĀćøĔĀšêøÜđüúć ĕöŠÙüøÜéĂćĀćøöČĚĂĀúĆÖ éČęöîĚĞćÿąĂćéĔĀšđóĊ÷ÜóĂĂ÷ŠćÜîšĂ÷ 
1.5 úĉêøêŠĂüĆî ĂĂÖÖĞćúĆÜÖć÷ÿöęĞćđÿöĂ đøĊ÷îøĎšÖćøñŠĂîÙúć÷đöČęĂöĊĂćøöèŤđÙøĊ÷é ĒúąĀúĊÖđúĊę÷ÜðŦÝÝĆ÷ÖøąêčšîìĊę ĂćÝìĞćĔĀš
đÖĉéĂćÖćø ĕéšĒÖŠ ĂćĀćøïćÜßîĉé đßŠî ßĘĂÖēÖĒúê ßĊÿ ñúĕöšìĊęöĊøÿđðøĊĚ÷ü đðŨîêšî2,4,5,8 

2. ÖćøøĆÖþćéšü÷÷ć 

2.1 ÖćøøĆÖþćđöČęĂöĊĂćÖćøðüéýĊøþąđÞĊ÷ïóúĆî (acute treatment) đóČęĂúéÙüćöøčîĒøÜĒúąøą÷ąđüúć
×ĂÜĂćÖćøðüéýĊøþą ìĞćĔĀšñĎšðśü÷Āć÷ÝćÖĂćÖćøðüéýĊøþąĒúąÖúĆïĕðĔßšßĊüĉêêćöðÖêĉēé÷đøĘüìĊęÿčé ÖćøĔĀš÷ćĂ÷ŠćÜđĀöćąÿö 
ÙČĂ ÖćøĔĀšñĎšðśü÷øĆïðøąìćî÷ćêĆĚÜĒêŠđøĉęööĊĂćÖćøðüéýĊøþą ĀøČĂđöČęĂöĊĂćÖćøđêČĂîÖŠĂîÖćøðüéýĊøþą đîČęĂÜÝćÖÝąĕéšñú
öćÖÖüŠćÖćøøĆïðøąìćî÷ćđöČęĂöĊĂćÖćøðüéýĊøþąøčîĒøÜĒúšü ÿĞćĀøĆï÷ćĒÖšðüéìĊęđúČĂÖĔßšđðŨîÖúčŠöĒøÖĔîđéĘÖ ÙČĂ ÷ćĔîÖúčŠö 
nonsteroidal anti-inflammatory drugs (NSAIDs) ĕéšĒÖŠ ibuprofen ×îćé 7.5-10 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö àċęÜĕéšñúéĊ ĒêŠĕöŠÙüø
øĆïðøąìćîïŠĂ÷ÖüŠć 2-3 ÙøĆĚÜêŠĂÿĆðéćĀŤ đóøćąĂćÝìĞćĔĀšđÖĉéĂćÖćøðüéýĊøþąÝćÖÖćøĔßš÷ćđÖĉîĕéš (medication overuse 

headache) ĀøČĂóĉÝćøèćĔßš÷ć acetaminophen ×îćé 15 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöìéĒìî ĀćÖñĎšðśü÷öĊ×šĂĀšćöĔîÖćøĔßš
÷ćÖúčŠö NSAIDs Ă÷ŠćÜĕøÖĘêćö ĀćÖñĎšðśü÷öĊĂćÖćøðüéýĊøþąøčîĒøÜ ĒúąĕöŠêĂïÿîĂÜêŠĂÖćøĔßš÷ćéĆÜÖúŠćü×šćÜêšî ĂćÝóĉÝćøèć
Ĕßš÷ćÖúčŠö triptan àċęÜđðŨî÷ćìĊęĕéšøĆïÖćøøĆïøĂÜÝćÖ United States (U.S) Food and Drug Administration (FDA) đóČęĂĔßšøĆÖþć
ĂćÖćøðüéýĊøþąÝćÖĕöđÖøî ÿĞćĀøĆï rizatriptan ĔßšĕéšĔîđéĘÖĂć÷čöćÖÖüŠć 6 ðŘ Ēúą sumatriptan, almotriptan, zolmitriptan 

ÿćöćøëĔßšøĆÖþćĔîđéĘÖĂć÷č 12-17 ðŘ4,5 
2.2 ÖćøøĆÖþćđóČęĂðŜĂÜÖĆî (preventive treatment) ÝąßŠü÷úéÙüćöëĊęĒúąÙüćöøčîĒøÜ×ĂÜĂćÖćø

ðüéýĊøþą ēé÷óĉÝćøèćĔĀš÷ćøĆÖþćĒïïðŜĂÜÖĆîđöČęĂñĎšðśü÷öĊÙüćöëĊę×ĂÜĂćÖćøðüéýĊøþąöćÖÖüŠć 2 ÙøĆĚÜêŠĂÿĆðéćĀŤ øą÷ąđüúć
×ĂÜĂćÖćøðüéýĊøþąĒêŠúąÙøĆĚÜîćîêŠĂđîČęĂÜ Ēúą/ ĀøČĂÖŠĂĔĀšđÖĉéñúÖøąìïêŠĂßĊüĉêðøąÝĞćüĆî àċęÜĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþćĂČęî9 
ĕéšĒÖŠ ÷ć flunarizine, amitriptyline, propranolol, topiramate đðŨîêšî ĒêŠĂ÷ŠćÜĕøÖĘêćöÝćÖÖćøýċÖþćĒïï randomized 
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controlled trial (The Childhood and Adolescent Migraine Prevention, CHAMP trial) óïüŠć ÖćøĔßš÷ć amitriptyline 

ĀøČĂ topiramate öĊðøąÿĉìíĉõćóĔîÖćøðŜĂÜÖĆîĂćÖćøðüéýĊøþąĕöđÖøîĔîđéĘÖĕöŠĒêÖêŠćÜÝćÖ÷ćĀúĂÖ (placebo)10 

 
đÞú÷ÙĞćëćöÖøèĊýċÖþćñĎšðśü÷ 
ÙĞćêĂï Migraine without aura  

 
Ăõĉðøć÷ÖøèĊýċÖþćñĎšðśü÷ 

ñĎšðśü÷đéĘÖĀâĉÜĂć÷č 12 ðŘ öĊĂćÖćøðüéýĊøþąđðŨîė Āć÷ė öć 1 ðŘ ēé÷ìĊęĂćÖćøðüé ÙüćöëĊę ĒúąÙüćöøčîĒøÜÙÜìĊę 
ÖćøêøüÝøŠćÜÖć÷óï ÿĆââćèßĊóĒúąÖćøêøüÝøŠćÜÖć÷ìčÖøąïïĂ÷ĎŠĔîđÖèæŤðÖêĉ ÝćÖðøąüĆêĉđ×šćĕéšÖĆïĂćÖćøðüéýĊøþąßîĉéðüé
đÞĊ÷ïóúĆîĒïïđðŨîė Āć÷ė ĒúąĕöŠóïĂćÖćøìĊęĒÿéÜëċÜÿĆââćèĂĆîêøć÷ ïŠÜïĂÖüŠćđðŨîÖćøðüéýĊøþąßîĉéðåöõĎöĉ ÿĞćĀøĆïñĎšðśü÷
øć÷îĊĚđ×šćĕéšÖĆïđÖèæŤÖćøüĉîĉÝÞĆ÷ĕöđÖøîßîĉéĕöŠöĊĂćÖćøđêČĂîêćöđÖèæŤ×ĂÜ ICHD-3 ĒúąĕéšøĆïÖćøøĆÖþćéšü÷ÖćøðøĆïđðúĊę÷î
óùêĉÖøøö ĀúĊÖđúĊę÷ÜðŦÝÝĆ÷ÖøąêčšîìĊęìĞćĔĀšöĊĂćÖćø ĒúąĕéšøĆïÖćøøĆÖþćéšü÷÷ćßîĉéøĆïðøąìćîđöČęĂöĊĂćÖćøðüéýĊøþąđÞĊ÷ïóúĆî 
ĕéšĒÖŠ acetaminophen ×îćé 15 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ 
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*  

ÖćøéĎĒúĒúąøĆÖþćñĎšðśü÷ēøÙĕ×šđúČĂéĂĂÖ 

Dengue management  

 *   * 

 

  . . 2551 

 . . 2563    63.2-241.0 

 100,000   (  1)  0.07-0.13 

  

   

 

 
õćóìĊę 1   . . 2551-25631 

:   

 

ÿćđĀêč×ĂÜēøÙĕ×šđúČĂéĂĂÖ2,3
 

 single stranded RNA  Flaviviridae  4 serotypes 

 DEN-1, DEN-2, DEN-3  DEN-4  (Aedes aegypti)   4-10  

 80-90  (asymptomatic infection)  10-20  

 undifferentiated fever, ,    

 

úĆÖþèą×ĂÜÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊ   4   

1. Undifferentiated fever:  

2.  (Dengue Fever; DF) 

3.  (Dengue Hemorrhagic Fever; DHF)  (Dengue Shock Syndrome; DSS) 

4.  (Expanded dengue syndrome or unusual dengue) 
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ó÷ćíĉÿõćóĒúąÖćøéĈđîĉîēøÙ2-4 

ÖćøéĈđîĉîēøÙ×ĂÜ DHF ÿćöćøëĒïŠÜĕéšđðŨî 3 øą÷ą ĕéšĒÖŠ øą÷ąĕ×š øą÷ąüĉÖùê Ēúąøą÷ąôŚŪîêĆü àċęÜĔîĒêŠúąøą÷ą 

öĊó÷ćíĉÿõćóĒêÖêŠćÜÖĆîĂ÷ŠćÜđĀĘîĕéšßĆé ÙČĂ 

1. øą÷ąĕ×š (febrile stage) ÝąĕöŠöĊÖćøøĆęü×ĂÜóúćÿöćĂĂÖîĂÖĀúĂéđúČĂé 

2. øą÷ąüĉÖùê (critical stage) ó÷ćíĉÿõćóìĊęÿĈÙĆâĔîøą÷ąîĊĚ ÙČĂ đøĉ ęööĊÖćøøĆ ęü×ĂÜóúćÿöćĂĂÖîĂÖĀúĂéđúČĂé 
ÖŠĂĔĀšđÖĉéĂćÖćøßĘĂÖ ĀøČĂ DSS ĒúąđÿĊ÷ßĊüĉêĕéš  

3. øą÷ąôŚŪîêĆü (convalescent stage) Ĕîøą÷ąîĊĚóúćÿöćìĊęøĆęüĂĂÖîĂÖĀúĂéđúČĂéĔîøą÷ąüĉÖùêĉ ÝąëĎÖéĎéàċö
ÖúĆïÿĎŠĀúĂéđúČĂéĂĊÖÙøĆĚÜĀîċęÜ 

àċęÜÖćøéĈđîĉîēøÙ×ĂÜ DF ÝąĒêÖêŠćÜÝćÖ DHF ēé÷ÿĉĚîđßĉÜ ēé÷ DF ÝąöĊđóĊ÷ÜĒÙŠ 2 øą÷ą ĕéšĒÖŠ øą÷ąĕ×š 
Ēúąøą÷ąôŚŪîêĆü ÝąĕöŠöĊÖćøøĆęü×ĂÜóúćÿöć ĀøČĂĕöŠöĊøą÷ąüĉÖùêđĀöČĂîÖĆï DHF  

ó÷ćíĉÿõćóĔîøą÷ąüĉÖùê×ĂÜ DHF öĊúĆÖþèąìĊęÿĈÙĆâ 2 ðøąÖćø ÙČĂ  
1. ÖćøøĆęü×ĂÜóúćÿöćĂĂÖîĂÖĀúĂéđúČĂé (plasma leakage) õćüąîĊĚđÖĉéÝćÖÖćøìĊęđßČĚĂĕüøĆÿđéÜÖĊ ÖøąêčšîĔĀš

øŠćÜÖć÷ĀúĆęÜ cytokine đðŨîÝĈîüîöćÖ ìĈĔĀšöĊ vascular permeability đóĉęö×ċĚî êćöéšü÷óúćÿöćøĆęüĂĂÖîĂÖĀúĂéđúČĂé àċęÜÖćøøĆęü
×ĂÜóúćÿöćìĊ ęđÖĉéÝćÖēøÙîĊ ĚÝąøĆ ęüĂĂÖđÞóćąßŠĂÜĂÖ (pleural surface) ĒúąßŠĂÜìšĂÜ (peritoneal surface) đìŠćîĆĚî 
ÖŠĂĔĀšđÖĉéîĚĈĔîßŠĂÜđ÷ČęĂĀčšöðĂé (pleural effusion) ĒúąìšĂÜöćî (ascites) ìĊęÿĈÙĆâõćüąéĆÜÖúŠćüÝąđÖĉé×ċĚîđóĊ÷ÜßĆęüÙøćü 
ĒúąÿćöćøëĀ÷čéĕéšđĂÜõć÷Ĕî 48 ßĆęüēöÜ ēé÷ĕöŠìĉĚÜøĂ÷ēøÙĀøČĂÖćøĂĆÖđÿï×ĂÜĀúĂéđúČĂéđĀúČĂĕüšđú÷  

2. õćüąđúČĂéĂĂÖñĉéðÖêĉ õćüąîĊĚđÖĉéÝćÖÿćđĀêčìĊęÿĈÙĆâ 2 ðøąÖćø ÙČĂ õćüąđÖúĘéđúČĂéêęĈ (thrombocytopenia) 

ĒúąõćüąÖćøĒ×ĘÜêĆü×ĂÜđúČĂéñĉéðÖêĉ (coagulopathy)  

2.1 õćüąđÖúĘéđúČĂéêęĈ (thrombocytopenia) đøĉęöêšîÝćÖÖćøìĊęđßČĚĂĕüøĆÿđéÜÖĊÖéÖćøìĈÜćî×ĂÜĕ×ÖøąéĎÖ 
(bone marrow suppression) Ĕîøą÷ąĕ×š êćöéšü÷đÖúĘéđúČĂéëĎÖìĈúć÷éšü÷ virus-antibody complexes ĒúąđßČĚĂĕüøĆÿ
ÖøąêčšîĔĀš monocyte ĀúĆęÜ platelet-activating factor đóĉęö×ċĚîÖŠĂĔĀšđÖúĘéđúČĂéÝĆïêĆüÖĆîñĉéðÖêĉ  

2.2 õćüąÖćøĒ×ĘÜêĆü×ĂÜđúČĂéñĉéðÖêĉ đÖĉéÝćÖÖćøìĊęđßČĚĂĕüøĆÿđéÜÖĊÖøąêčšîĔĀšđÖĉéÖćøĀúĆęÜ cytokine 

ÝĈîüîöćÖ àċęÜÝąìĈĀîšćìĊęÙúšć÷ÿćø anticoagulant ìĈĔĀšÙŠć activated partial thromboplastin time (APTT) ñĉéðÖêĉ 
 

úĆÖþèąĂćÖćøìćÜÙúĉîĉÖ×ĂÜ DHF2,3,5   

1. øą÷ąĕ×š (febrile stage) 

øą÷ąîĊĚ÷ćüîćîðøąöćè 5-7 üĆî ēé÷öĊúĆÖþèąÝĈđóćą ÙČĂ ĕ×šÿĎÜ ĂćÖćøøŠüöĂČęîė ìĊęóïĕéš đßŠî ðüéýĊøþą ðüéđïšćêć 
ðüéÖúšćöđîČĚĂ ðüé×šĂ ðüéÖøąéĎÖ ĀîšćĒéÜ ÙúČęîĕÿš ĂćđÝĊ÷î ðüéìšĂÜ đïČęĂĂćĀćø ĒúąêĆïēê đðŨîêšî ÖćøêøüÝ tourniquet test 
öĆÖĔĀšñúïüÖĀøČĂöćÖÖüŠć 10 Ýčé (õćóìĊę 2) ĕéšêĆĚÜĒêŠ 2-3 üĆîĒøÖ×ĂÜĕ×š öĊõćüąđúČĂéĂĂÖìĊęĕöŠøčîĒøÜ đßŠî ÝčéđúČĂéĂĂÖ
ïøĉđüèñĉüĀîĆÜ đúČĂéĂĂÖĔêšñĉüĀîĆÜ đúČĂéÖĈđéćĕĀú ĒúąđúČĂéĂĂÖêćöĕøôŦî đðŨîêšî  

ñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø  
Ĕîøą÷ąîĊĚÖćøêøüÝ complete blood count (CBC) ÝąóïðøĉöćèđöĘéđúČĂé×ćü (white blood cell; WBC) 

ĒúąðøĉöćèđÖúĘéđúČĂéúéêęĈúÜđøČ ęĂ÷ė ĒúąĀćÖóïüŠć WBC êęĈÖüŠć 5,000 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉđöêø Ēúąðøĉöćè 
lymphocyte öćÖÖüŠć neutrophil ĒÿéÜüŠćñĎšðśü÷ÖĈúĆÜÝąđ×šćÿĎŠøą÷ąüĉÖùêĔîĂĊÖ 24 ßĆęüēöÜ×šćÜĀîšć ĒúąëšćðøĉöćèđÖúĘéđúČĂé
úéêęĈúÜÝîîšĂ÷ÖüŠć 100,000 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉđöêø ĒÿéÜüŠćñĎšðśü÷ĕéšđøĉęöđ×šćÿĎŠøą÷ąüĉÖùêĒúšü ÿĈĀøĆïÙŠć hematocrit 

(Hct) Ĕîøą÷ąîĊĚĂćÝđóĉęö×ċĚîĕéšÝćÖõćüą×ćéîĚĈĒúąĕ×šÿĎÜ ĒêŠÝąĕöŠđÖĉîøšĂ÷úą 10  
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õćóìĊę 2  tourniquet test  DHF  
:    

 

 

õćóìĊę 3  DHF  

:   80   . . 2559  
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2. øą÷ąüĉÖùê (critical stage)2,3,4 

 DHF  5-7   48   

   

2.1    

 pleural effusion  ascites    DSS 

 DHF   pulse pressure   20  

 systolic blood pressure    

    24 

   48 (  3)    

 postural hypotension    

      disseminated intravascular coagulation (DIC)  encephalopathy   

2.2   (petechiae)  (  4)  

   

    hypotension  systolic 

 diastolic blood pressure   

   

ñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø  
1) CBC:  100,000  

  Hct  10-20  

  Hct   hemoconcentration   

2) Chest x-ray (CXR)  pleural effusion (  5)  (right lateral decubitus) 

 pleural effusion   

3)  albumin  0.5   3.5   

albumin   

4) Electrolyte:  hyponatremia  hypocalcemia  

5)  coagulogram  partial thromboplastin time (PT)  APTT   thrombin time (TT) 

   

6)   metabolic acidosis  blood urea nitrogen/ creatinine 

(BUN/ Cr)  aspartate aminotransferase (AST)  alanine aminotransferase (ALT)   
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õćóìĊę 4  petechiae  DHF  

:    

 

 

õćóìĊę 5  (CXR)  right lateral decubitus  pleural effusion  DHF  

:    

 

3. øą÷ąôŚŪîêĆü (convalescent stage) 

  

    

 (convalescent rash) (  6)   

 pulse pressure   
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ñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø  
 CBC  Hct   

   

 

 
õćóìĊę 6  convalescent rash  DHF  

:    

 

ÙüćöøčîĒøÜ×ĂÜēøÙ DHF  4  (  1) 

 

êćøćÜìĊę 1  

ÖćøüĉîĉÝÞĆ÷ ĂćÖćøĒúąĂćÖćøĒÿéÜ 
DHF grade I    positive tourniquet test 

DHF grade II  grade I    (petechiae)  

  
DHF grade III grade I  II    

-    

- pulse pressure  20  

-  

- capillary refill  2  

-    

-  

DHF grade IV   /  

: DHF=Dengue Hemorrhagic Fever 

:   80   . . 2559 
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ÖćøéĎĒúĒúąøĆÖþćēøÙĕ×šđúČĂéĂĂÖ2,3,5,6
 

   

   DHF 

  

1. øą÷ąĕ×š  
     

   

  

  

   ½ maintenance    

 

  acetylsalicylic acid  aspirin  NSAIDs 

 ibuprofen   Reye�s syndrome  

 nasogastric tube  

   

  

-        

-   

-    

-        pulse pressure 

 20   capillary refill  2  

-   

 CBC    

- WBC  5,000   lymphocyte  neutrophil 

 24   

-  100,000   

 CBC  3   DHF  

  

 

2. øą÷ąüĉÖùê  
   

 48      

   

ÖćøđòŜćøąüĆÜĒúąêĉéêćöñĎšðśü÷ 

-      
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-   2-4   1-2  

   

 pulse pressure  

-  Hct   4-6    

-   8-12  1  

 0.5   

ÖćøĔĀšÿćøîĚĞć 
  

 pleural effusion  ascites  

 DHF   intravascular 

volume   

  

1)  

2) Hct  10-20  oral rehydration  

3)  impending shock  shock 

    

7-9
  isotonic saline solution  5% Dextrose in Normal Saline Solution (5%D/NSS), 

5% Dextrose in Lactated Ringer�s (5%DLR)  5% Dextrose in Acetated Ringer�s (5%DAR) 

 6   5%D/N/2 

    

maintenance  1  + 5% deficit  48   

   

 Hct   DHF    

  24   48  

(  3)  24   

   48  

  

    4    

   Hct  

 (  7) 

2,3,5
   

- DHF grade III  load isotonic saline solution  10   

1-2   

- DHF grade IV  load isotonic saline solution   acetated ringer�s  0.9% NSS 

 20   10-15  

 24  

  24   
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24   

 load IV fluid    

DHF grade IV  (  2)  BUN/ Cr, Liver Function Test (LFT) 

 load IV fluid  

 

  
 

õćóìĊę 7  

: DHF=dengue hemorrhagic fever, FWB=fresh whole blood, PRC=packed red cell, IV=Intravenous 
:   . . 2554  

DHF grade III: Isotonic saline solution 10  

DHF grade IV: Isotonic saline solution 20  10-15  

    

 (  2)   

Hct     Hct     

10% Dextran-40: 10 

 

ĔĀšđúČĂé: FWB 10 

 PRC 5  

  

 rate IV fluid  7, 5, 3, 1.5  

  

 IV fluid  24-48   
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êćøćÜìĊę 2  

 õćüąĒìøÖàšĂî ÖćøêøüÝ 
ìćÜĀšĂÜðäĉïĆêĉÖćø 

×šĂÙüøøąüĆÜ 

A-acidosis metabolic acidosis  blood gas  prolonged shock 

  BUN/ Cr, LFT  

B-bleeding bleeding Hct  Hct  

 

C-calcemia hypocalcemia calcium, electrolytes  hypocalcemia  

  

S-sugar  hypoglycemia  blood sugar  

 liver failure  

: LFT=liver function test, BUN/ Cr=blood urea nitrogen/ creatinine, Hct=hematocrit  

:   80   . . 2559 

 

      Hct  

  

- Hct    load isotonic saline solution 

  load 10% dextran-40   

- Hct    Hct  20 

  Hct  20 

  

ĀúĆÖÖćøĔĀš 10% Dextran-40  

×šĂïŠÜßĊĚ:   

1.  hemoconcentration  load isotonic saline solution  2  

 load  10% dextran-40  osmolarity  (  3) 

 hold volume  crystalloid  

2.  rate  IV fluid  Hct  

 maintenance + 5% deficit  10% dextran-40  

  2   osmolarity  (  3) 

   

×îćé×ĂÜ 10% dextran-40: 10   1   Hct  10 

 3     10% dextran-40  1   Hct  10 

 

ñú×šćÜđÙĊ÷Ü:  renal tubular obstruction  
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êćøćÜìĊę 3  osmolarity 4 

Solution Osmolarity (mOsmol/L) 

10% Dextran-40 in NSS  600 

Normal saline (0.9% NaCl) 308 

Ringer�s lactate 273 

Ringer�s acetate 276 

5% albumin 309 

Serum 275-295 

 

ĀúĆÖÖćøĔĀšđúČĂéĀøČĂÿćøðøąÖĂï×ĂÜđúČĂé 

×šĂïŠÜßĊĚ×ĂÜÖćøĔĀšđúČĂé  

1.   10 

 (total blood volume)  60-80   

2.     Hct  

 20    Hct  

3.    thalassemia, G6PD deficiency  

ßîĉéĒúąðøĉöćèđúČĂéìĊęĔĀš    

 fresh whole blood 10   packed red cell 5  

   Hct 

ÖćøĔĀšđÖúĘéđúČĂé  

    

 

3. øą÷ąôŚŪîêĆü (convalescent stage) 

      

  furosemide 1  

×šĂÙüøóĉÝćøèćÖŠĂîÿŠÜñĎšðśü÷ÖúĆïïšćî3,5 

-   24   

-  1   

-  Hct  

-  50,000   

 1-2      

  7   
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êćøćÜìĊę 3 ÷ćìĊęĔßšøĆÖþćđúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøÿŠüîïî1,10 

ÖúčŠö÷ć (category) üĉíĊïøĉĀćø÷ć 
×èąđúČĂéĂĂÖ (Active bleeding) 

÷ćúéÖćøĀúĆęÜÖøéßîĉéÞĊé (intravenous inhibitors of gastric acid secretion) 
Ranitidine Histamine 2 antagonist - 3-5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĒïŠÜĔĀšìčÖ 8 ßĆęüēöÜ 
Omeprazole Proton pump inhibitor - 1-3 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĒïŠÜĔĀš 1-2 ÙøĆĚÜêŠĂüĆî 

Pantoprazole  Proton pump inhibitor  - îĚĈĀîĆÖîšĂ÷ÖüŠć 40 ÖĉēúÖøĆö: 0.5-1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ ÞĊéüĆîúą 1-2 ÙøĆĚÜ  
- îĚĈĀîĆÖöćÖÖüŠć 40 ÖĉēúÖøĆö: 20-40 öĉúúĉÖøĆö ÞĊéüĆîúą 1-2 ÙøĆĚÜ  
ÖøèĊÞĊéêŠĂđîČęĂÜìćÜĀúĂéđúČĂééĈ 
- îĚĈĀîĆÖîšĂ÷ÖüŠć 40 ÖĉēúÖøĆö: 1-2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ÞĊéìĆîìĊ (bolus dose) 

Ēúšüêćöéšü÷ (continuos infusion) 0.1-0.2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ 
- îĚĈĀîĆÖêĆüöćÖÖüŠć 40 ÖĉēúÖøĆö: 80 öĉúúĉÖøĆö Ēúšüêćöéšü÷ 8 öĉúúĉÖøĆöêŠĂßĆęüēöÜ 
(êćö×îćé×ĂÜñĎšĔĀâŠ)  

÷ćúéÖćøĕĀúđüĊ÷îđúČĂéĒúąÙüćöéĆîĔîĀúĂéđúČĂééĈ×Ăé (intravenous vasoactive infusion) 
Octreotide Somatostatin analog - 1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö ÞĊéìĆîìĊ (bolus, ×îćéÿĎÜÿčé 50 ĕöēÙøÖøĆö) êćöéšü÷ 

1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ ÙŠĂ÷ė ðøĆïìčÖ 8 ßĆęüēöÜ đðŨî 1-4 ĕöēÙøÖøĆö 

êŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ (×îćéÿĎÜÿčé 250 ĕöēÙøÖøĆöĔî 8 ßĆęüēöÜ) 
Vasopresssin Antidiuretic hormone - 0.002-0.005 ÷ĎîĉêêŠĂÖĉēúÖøĆöêŠĂîćìĊ ĔîßŠüÜ 12 ßĆęüēöÜ 

- ÝćÖîĆĚîÙŠĂ÷ė úéĔî1-2 üĆî (×îćéÿĎÜÿčé 0.2 ÷Ďîĉê êŠĂîćìĊ) 
ðŜĂÜÖĆîđúČĂéĂĂÖàĚĈ (Prevent of rebleeding)  

÷ćúéÖćøĀúĆęÜÖøéßîĉéøĆïðøąìćî (oral inhibitors of gastric acid secretion) 
Ranitidine Histamine2 antagonist - 2-3 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ üĆîúą 2-3 ÙøĆĚÜ 

êŠĂüĆî (×îćéÿĎÜÿčé 300 öĉúúĉÖøĆöêŠĂüĆî) 
Famotidine Histamine2 antagonist - 0.5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ üĆîúą 2 ÙøĆĚÜêŠĂüĆî 

(×îćéÿĎÜÿčé 40 öĉúúĉÖøĆöêŠĂüĆî) 
Lansoprazole Proton pump inhibitor - 1-1.5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ üĆîúą 1-2 ÙøĆĚÜ 

(×îćéÿĎÜÿčé 30 mg đßšć-đ÷Ęî)  
Omeprazole Proton pump inhibitor - 1-1.5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ üĆîúą 1-2 ÙøĆĚÜ 

(×îćéÿĎÜÿčé 20 öĉúúĉÖøĆö đßšć-đ÷Ęî) 
Esomeprazole Proton pump inhibitor - ìćøÖ ĀîĆÖ 3.5-5 ÖĉēúÖøĆö ĔĀš 2.5 öĉúúĉÖøĆöêŠĂüĆî 

                5-7.5 ÖĉēúÖøĆö ĔĀš 5 öĉúúĉÖøĆöêŠĂüĆî 

- đéĘÖ 1-11 ðŘ ĀîĆÖîšĂ÷ÖüŠć 20 ÖĉēúÖøĆö ĔĀš 10 öĉúúĉÖøĆöêŠĂüĆî 

   öćÖÖüŠć 20 ÖĉēúÖøĆöĔĀš 20 öĉúúĉÖøĆöêŠĂüĆî 
- đéĘÖĂć÷čöćÖÖüŠć 12 ðŘ ĔĀš 20-40 öĉúúĉÖøĆöêŠĂüĆî 

   ÷ćđÙúČĂïĒñúïøĉđüèđ÷ČęĂïč (adhesive protection)  
Sucralfate Local adhesive paste - 40-80 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĒïŠÜĔĀš 4 ÙøĆĚÜ (×îćéÿĎÜÿčé 1 ÖøĆöêŠĂÙøĆĚÜ) 

   ÷ćÖĉîđóČęĂðŜĂÜÖĆîđúČĂéĂĂÖàĚĈÝćÖĀúĂéđúČĂé×Ăé (oral prevention of variceal rebleeding)  
Propranolol  Reduce mesenteric 

blood flow (beta-

adrenergic blocker) 

- 1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĒïŠÜĔĀš 2-4 ÙøĆĚÜêŠĂüĆî 
- đóĉęöĕéšìčÖ 3-7 üĆî ÝîëċÜ×îćéÿĎÜÿčéìĊę 8 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî đóČęĂúéĂĆêøćßĊóÝø

úÜøšĂ÷úą 25 ÝćÖĂĆêøćßĊóÝøêĆĚÜêšî 
:  Boyle JT, 20081  Neidch GA, Col SR, 201410 
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ĂćÝêšĂÜÿÜÿĆ÷ intussusception ĀøČĂ Henoch-Schönlein purpura ÖøèĊìĊęđÝĘïïøĉđüèìüćøĀîĆÖĀøČĂđïŠÜïĉéđüúćëŠć÷ĂčÝÝćøą
øŠüöéšü÷ĂćÝìĈĔĀšîċÖëċÜ anal fissure ĀøČĂ hemorroid  

ÖćøêøüÝøŠćÜÖć÷ìĊęÿĈÙĆâìĊęđóĉęöđêĉöÝćÖÖćøêøüÝøŠćÜÖć÷đóČęĂĀćÿćđĀêč×ĂÜđúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøÿŠüîêšî  
ÙČĂ ÖćøêøüÝïøĉđüèìüćøĀîĆÖĒúąòŘđ÷Ęï đóČęĂéĎøĂ÷ēøÙïøĉđüèéĆÜÖúŠćüàċęÜÝąöĊðøąē÷ßîŤĔîÖćøüĉîĉÝÞĆ÷ēøÙđïČĚĂÜêšîĕéš ĒúąÖćøêøüÝ
ìćÜìüćøĀîĆÖ (per-rectal examination; PR) ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜëšćÿÜÿĆ÷ polyp àċęÜÿŠüîĔĀâŠÝąÙúĈĕéšÖšĂîĔîúĈĕÿšđöČęĂ PR 

ĒêŠĕöŠÙüøêøüÝ PR ëšćĕöŠÝĈđðŨîĔîÖøèĊìĊęöĊĒñú anal fissure ìĊęøĎìüćøĀîĆÖ ÝćÖîĆĚîÝċÜóĉÝćøèćÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 
ĒúąÖćøêøüÝđóĉęöđêĉöĂČęî đßŠî ÖćøÿŠĂÜÖúšĂÜìćÜđéĉîĂćĀćø ÖćøêøüÝìćÜøĆÜÿĊüĉì÷ć ĒúąøĆÜÿĊîĉüđÙúĊ÷øŤ êćöÿćđĀêčìĊęÿÜÿĆ÷  

ÖćøÿŠĂÜÖúšĂÜìćÜđéĉîĂćĀćø đðŨîüĉíĊÖćøêøüÝìĊęöĊðøąē÷ßîŤöćÖĔîÖćøüĉîĉÝÞĆ÷ēøÙìĈĔĀšÿćöćøëĔĀšÖćøüĉîĉÝÞĆ÷ĕéš 
Ēúą÷ĆÜÿćöćøëĔĀšÖćøøĆÖþćøŠüöéšü÷ĔîïćÜÿćđĀêč ĒêŠÝĈđðŨîêšĂÜìĈēé÷Ēóì÷ŤìĊęöĊÙüćößĈîćâĒúąñĎšðśü÷đéĘÖêšĂÜĕéš÷ćøąÜĆï
ÙüćöøĎšÿċÖøŠüöÖĆïÖćøđêøĊ÷öúĈĕÿšÖŠĂîÖćøÿŠĂÜÖúšĂÜ  

×šĂïŠÜßĊĚĔîÖćøÿŠĂÜÖúšĂÜđóČęĂÖćøüĉîĉÝÞĆ÷ ĕéšĒÖŠ 
1. õć÷Ĕî 24 ßĆęüēöÜ ĔîÖøèĊìĊęöĊđúČĂéĂĂÖðøĉöćèöćÖĒúąöĊñúêŠĂøąïïÖćøĕĀúđüĊ÷îđúČĂé
2. đöČęĂìĈĕéšđóČęĂÖćøüĉîĉÝÞĆ÷

2.1 đúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøìĊęĕöŠÿćöćøëĂíĉïć÷ÿćđĀêčĕéš ÝćÖÖćøàĆÖðøąüĆêĉ êøüÝøŠćÜÖć÷ 
ĒúąêøüÝđóĉęöđêĉöđïČĚĂÜêšî  

2.2 ÿÜÿĆ÷öĊêĉęÜđîČĚĂ (polyp) Ēñú ĀøČĂøĂ÷ēøÙìĊęìĈĔĀšđúČĂéĂĂÖĔîúĈĕÿš 
ÖćøøĆÖþć  
öĊÙüćöÝĈđðŨîêšĂÜðøąđöĉîÙüćöøčîĒøÜ ĒúąĔĀšÖćøøĆÖþćđïČĚĂÜêšîđßŠîđéĊ÷üÖĆïđúČĂéĂĂÖĔîìćÜđéĉîĂćĀćøÿŠüîïî 

àċęÜðøąÖĂïĕðéšü÷ ÖćøðøąđöĉîđïČĚĂÜêšî ÖćøßŠü÷đĀúČĂđïČĚĂÜêšî ÖćøêĉéêćöĂćÖćøĒúąðøąđöĉîÙüćöđÿĊę÷ÜìĊęøčîĒøÜ ĔĀšÖćøøĆÖþć
ĒïïðøąÙĆïðøąÙĂÜ ĒúąĔĀšÖćøøĆÖþćÝĈđóćą  

Öćøó÷ćÖøèŤēøÙ 

ÿćđĀêčìĊęìĈĔĀšđúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøÿŠüîúŠćÜĒöšÝąóïĂćÖćøđÞĊ÷ïóúĆîĕéšïŠĂ÷ ĒêŠöĆÖĕöŠøčîĒøÜĒúąÿćöćøë
øĆÖþćĕéšēé÷Ēóì÷ŤĀøČĂÖčöćøĒóì÷ŤìĆęüĕðêćöÿćđĀêč ĒêŠĔîÖøèĊìĊęöĊđúČĂéĂĂÖàĚĈė ĀøČĂđúČĂéĂĂÖðøĉöćèöćÖÖĘöĆÖÝĈđðŨîêšĂÜ
ÿŠÜêøüÝđóĉęöđêĉöēé÷Ēóì÷ŤñĎšđßĊę÷üßćâêŠĂĕð  

ìĆĚÜîĊĚ ÿćöćøëÿøčð×ĆĚîêĂîÖćøéĎĒúñĎšðśü÷đúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøéĆÜõćóìĊę 1 ĒúąêćøćÜìĊę 5 
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õćóìĊę 1 ÿøčð×ĆĚîêĂîÖćøðøąđöĉîñĎšðśü÷đéĘÖìĊęöćéšü÷đúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćø 

đúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćø 

ðøąđöĉîÙüćöøčîĒøÜ×ĂÜđúČĂéìĊęĂĂÖ 

- ÿĆââćèßĊó (vital signs) 

- êøüÝøŠćÜÖć÷óČęĂðøąđöĉî hemodynamic status  

- àĆÖðøąüĆêĉÿĆĚîė đóČęĂÖćøéĎĒúđïČĚĂÜêšî  

- đúČĂéĂĂÖðøĉöćèöćÖ ĀøČĂ 

- öĊÿĆââćèßĊó ĀøČĂÖćøĕĀúđüĊ÷îđúČĂéñĉéðÖêĉ 
đßŠî tachycardia orthostatic hypotension 

- đúČĂéĂĂÖĕöŠöćÖ Ēúą
- ÿĆââćèßĊóĀøČĂÖćøĕĀúđüĊ÷îđúČĂéðÖêĉ 

- ÖćøðøąđöĉîĒúąÖćøĔĀšÖćøßŠü÷đĀúČĂđïČĚĂÜêšî 
(initial assessment and resuscitation) 

àĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷é 

×ĆĚîêĂîìĊę 1

×ĆĚîêĂîìĊę 2

×ĆĚîêĂîìĊę 3

×ĆĚîêĂîìĊę 4

ĔîÖøèĊìĊęñĎšðśü÷öĊđúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøðøĉöćèöćÖ  
ÿĉęÜìĊęêšĂÜðøąđöĉîøŠüöÖĆïÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ (øŠüöÖĆï×ĆĚîêĂîìĊę 4) 

1. ðøąđöĉîÙüćöøčîĒøÜ×ĂÜđúČĂéìĊęĂĂÖ
2. ÿĉęÜìĊęđĀĘîđðŨîđúČĂéÝøĉÜĀøČĂĕöŠ
3. đðŨîđúČĂé×ĂÜñĎšðśü÷ĀøČĂĕöŠ
4. đðŨîđúČĂéìĊęĂĂÖÝćÖìćÜđéĉîĂćĀćøĀøČĂĂüĆ÷üąĂČęî
5. đúČĂéĂĂÖđÞóćąÝćÖìćÜđéĉîĂćĀćøĀøČĂđúČĂéĂĂÖìĊęĂČęîéšü÷
6. đúČĂéĂĂÖÝćÖìćÜđéĉîĂćĀćøÿŠüîïîĀøČĂúŠćÜ
7. đúČĂéĂĂÖÝćÖõćüąìĊęöĊĀúĂéđúČĂééĈ×ĂéĔîìćÜđéĉîĂćĀćø (variceal bleeding) ĀøČĂĕöŠ
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3. ó÷ć÷ćöĀćēøÙìĊęÿćöćøëĔĀšÖćøøĆÖþćđÞóćąĕéš đßŠî ìŠĂîĚĈéĊēðśÜóĂÜ (choledochal cyst), panhypopituitarism
đðŨîêšî (õćóìĊę 2 ĒúąêćøćÜìĊę 3) 

õćóìĊę 2 ĒîüìćÜÖćøðøąđöĉîõćüąîĚĈéĊÙĆęÜĔîìćøÖ 
:  Feldman AG, Sokol RJ, 20208 

êćøćÜìĊę 3 ÿćđĀêč×ĂÜõćüąîĚĈéĊÙĆęÜĔîìćøÖĒúąÖćøøĆÖþćđÞóćą 
ÿćđĀêč ÖćøøĆÖþćđÞóćą 

ÖćøêĉéđßČĚĂ øĆÖþćÖćøêĉéđßČĚĂ 
galactosemia ĂćĀćøìĊęĕöŠöĊîĚĈêćú galactose 
tyrosinemia NTBC ĂćĀćøìĊęöĊ tyrosine/ phenylalanine êęĈ 
hereditary fructose intolerance ĂćĀćøìĊęĕöŠöĊîĚĈêćú fructose ĀøČĂ sucrose 
õćüąóøŠĂÜĕìøĂ÷éŤăĂøŤēöî ăĂøŤēöîĕìøĂ÷éŤ 
cystic fibrosis pancreatic enzymes 
bile acid synthesis defects ursodeoxycholic acid 
ìŠĂîĚĈéĊêĊïêĆî hepatoportoenterostomy (Kasai procedure) 
ìŠĂîĚĈéĊēðśÜóĂÜ mucosectomy and choledochoenterostomy 
spontaneous perforation of common bile duct surgical drainage 
inspissated bile, common bile duct stone biliary tract irrigation 
ÖćøĔĀšÿćøĂćĀćøìćÜđÿšîđúČĂé ðøĆïÖćøĔĀšÿćøĂćĀćøìćÜđÿšîđúČĂé ó÷ć÷ćöĔĀšÖĉî 

: NTBC=2-(2-Nitro-4-Trifluoromethylbenzoyl) 

:  Feldman AG, Sokol RJ, 201913

êøüÝ whole exome sequencing

õćüąîĚĈéĊÙĆęÜ 

Ē÷ÖēøÙìŠĂîĚĈéĊêĊïêĆîĂĂÖĔĀšĕéšÖŠĂî 

üĉîĉÝÞĆ÷ēøÙìŠĂîĚĈéĊêĊïêĆî ĔßŠ ðøċÖþćÖčöćøýĆú÷Ēóì÷Ť 

àĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷
đóČ ęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷
Ē÷ÖēøÙ (êćøćÜìĊę 2) 

ĕöŠĔßŠ 

êøüÝđóĉęöđêĉö đßŠî êøüÝđúČĂé 
đÝćąßĉĚîđîČĚĂêĆï genotyping

ó÷ć÷ćöĀćēøÙìĊęøĆÖþćĕéš
(êćøćÜìĊę 3)

ĀćĕöŠĕéš Āćĕéš ĔĀšÖćøøĆÖþćđÞóćą 

üĉîĉÝÞĆ÷ēøÙĕéš ÷ĆÜüĉîĉÝÞĆ÷ēøÙĕöŠĕéš 
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ÿĈĀøĆïÖćøđÝćąßĉĚîđîČĚĂêĆï (liver biopsy) îĆĚî9 ìĈđóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ ĒúąïĂÖó÷ćÖøèŤēøÙ ēé÷öĊÙüćöĕü 
ĒúąÙüćöÝĈđóćąĔîÖćøüĉîĉÝÞĆ÷ēøÙìŠĂîĚĈéĊêĊïêĆî öćÖÖüŠćøšĂ÷úą 95 Ēúą 94 êćöúĈéĆï ēé÷ÝąóïúĆÖþèąéĆÜîĊĚ ÙČĂ bile duct 
proliferation, bile plugs, portal tract edema and fibrosis with preservation of basic hepatic lobular architecture 

ÿĈĀøĆïðøąđìýĕì÷îĆĚî ÿöćÙöÖčöćøđüßýćÿêøŤìćÜđéĉîĂćĀćøĒúąêĆïĕéšÝĆéìĈĒîüđüßðäĉïĆêĉÖćøéĎĒúøĆÖþć
õćüąîĚĈéĊÙĆęÜĔîìćøÖ ðŘ ó.ý. 2557 ēé÷öĊđîČĚĂĀć 2 ÿŠüîĀúĆÖ ÙČĂ ĒîüìćÜÖćøðøąđöĉîñĎšðśü÷đóČęĂÖćøüĉîĉÝÞĆ÷ ĒúąÖćøéĎĒúøĆÖþć 
àċęÜÿćöćøëĀćøć÷úąđĂĊ÷éđóĉęöđêĉöĕéšÝćÖ www.pthaigastro.org 

ĔîðŦÝÝčïĆîðøąđìýĕì÷ÿćöćøëÿŠÜêøüÝĀćēøÙìćÜóĆîíčÖøøöĕéšöćÖ×ċĚîéšü÷üĉíĊ targeted gene panel Ēúą 
Whole Exome Sequencing (WES) ìĈĔĀšÿćöćøëüĉîĉÝÞĆ÷ēøÙìĊęóïĕéš÷ćÖĕéšöćÖ×ċĚî 

ÖćøøĆÖþć 
ĔîìćøÖìĊęöĊõćüąîĚĈéĊÙĆęÜìĊęÿćöćøëĀćÿćđĀêčĕéš ÿćöćøëĔĀšÖćøøĆÖþćđÞóćąêćöēøÙĕéšêćöêćøćÜìĊę 3 éĆÜÖúŠćü×šćÜêšî 

ĒêŠöĊìćøÖïćÜÿŠüîìĊęĕöŠÿćöćøëĔĀšÖćøüĉîĉÝÞĆ÷ēøÙĕéšĀøČĂĔĀšÖćøüĉîĉÝÞĆ÷ēøÙĕéšĒêŠĕöŠöĊÖćøøĆÖþćìĊęđÞóćą ìćøÖđĀúŠćîĊĚÝąöĊ
õćüąîĚĈéĊÙĆęÜđøČĚĂøĆÜ ÿŠÜñúÖøąìïêŠĂÖćøđÝøĉâđêĉïēêĒúąÙčèõćóßĊüĉêĕéš ēé÷öĊĒîüìćÜÖćøøĆÖþćìćøÖìĊęöĊõćüąîĚĈéĊÙĆęÜ
Ĕîøą÷ąêŠćÜė éĆÜõćóìĊę 3 

õćóìĊę 3 ĒîüìćÜÖćøøĆÖþćõćüąîĚĈéĊÙĆęÜ  
: MCT=Medium Chain Triglyceride 

:  Feldman AG, Sokol RJ, 20208 

øą÷ąĒøÖ øą÷ąđøČĚĂøĆÜ øą÷ąìšć÷ 

õćüąîĚĈéĊÙĆęÜ 

üĉîĉÝÞĆ÷ēøÙĒúąĔĀšÖćøøĆÖþćđÞóćąēøÙ 

õćüąîĚĈéĊÙĆęÜđøČĚĂøĆÜ óĆÜñČéìĊęêĆï portal hypertension 

÷ć×ĆïîĚĈéĊĒúą÷ćĒÖšÙĆî 

ēõßîïĈïĆé: MCT formula óĉÝćøèćĔĀšĂćĀćøìćÜÿć÷ ĔĀšĂćĀćøìćÜÝöĎÖ 

ĀøČĂĔĀšÿćøĂćĀćøìćÜđÿšîđúČĂé 

ēõßîïĈïĆé: üĉêćöĉîĒúąđÖúČĂĒøŠìéĒìî Ēúąêĉéêćöñú 

êĉéêćöõćüą portal hypertension ĒúąöąđøĘÜêĆï 

ÞĊéüĆÙàĊî êĉéêćöóĆçîćÖćøéšćîêŠćÜė

ðøąđöĉî×šĂïŠÜßĊĚĔîÖćøðúĎÖëŠć÷êĆï 
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*

đüßðäĉïĆêĉÖćøéĎĒúøĆÖþćēøÙĂšüîĔîđéĘÖ 
Practical point in pediatric obesity management 

ÿčøèĆå ĒÖšüèĉöĊ÷Ť* 

øąïćéüĉì÷ć 
ēøÙĂšüîöĊÙüćößčÖđóĉęö×ċĚîĔîìčÖðøąđìýìĆęüēúÖ ÝćÖ×šĂöĎú×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ1 óïđóĉęö×ċĚîëċÜ 3 đìŠćîĆïêĆĚÜĒêŠ

ðŘ ó.ý. 2518 ×šĂöĎúðŘ ó.ý. 2559 ðøąßćÖøēúÖìĊęöĊĂć÷čêĆĚÜĒêŠ 18 ðŘ ÝĈîüî 1.9 óĆîúšćîÙî øšĂ÷úą 39 öĊîĚĈĀîĆÖđÖĉî
ĒúąÝĈîüî 650 úšćîÙî øšĂ÷úą 13 đðŨîēøÙĂšüî ×èąìĊęđðŨîÖúčŠöđéĘÖĒúąüĆ÷øčŠî Ăć÷č 5-19 ðŘ ÝĈîüîëċÜ 340 úšćîÙîìĊęöĊ
îĚĈĀîĆÖđÖĉîĀøČĂđðŨîēøÙĂšüî ĔîðŘ ó.ý. 2562 öĊđéĘÖĂć÷čêęĈÖüŠć 5 ðŘ ÝĈîüî 38 úšćîÙîđðŨîēøÙĂšüî 

ÖćøýċÖþćĒïï meta-analysis2 óïÙüćößčÖēøÙĂšüîĔîõĎöĉõćÙđĂđßĊ÷ĔîđéĘÖĂć÷č 5-12 ðŘ øšĂ÷úą 5.8 ĒúąüĆ÷øčŠî
Ăć÷č 12-19 ðŘ øšĂ÷úą 8.6 ÙüćößčÖ×ĂÜõćüąîĚĈĀîĆÖđÖĉî øšĂ÷úą 11.2 Ēúą 14.6 ĔîìĆĚÜ 2 ÖúčŠöĂć÷čêćöúĈéĆï  

ÿĈĀøĆïðøąđìýĕì÷ ĒîüēîšöõćüąēõßîćÖćø×ĂÜđéĘÖĕì÷ÝćÖÖćøÿĈøüÝðŘ 25573 óïüŠćđéĘÖĂć÷č 1-5 ðŘ ðŦâĀć
×ćéÿćøĂćĀćø (ñĂöĒúąêĆüđêĊĚ÷) öĊĒîüēîšöúéúÜ ĒêŠõćüąîĚĈĀîĆÖđÖĉîĒúąĂšüîđóĉęö×ċĚîĂ÷ŠćÜêŠĂđîČęĂÜĒúąöĊÙüćößčÖ
øšĂ÷úą 11.4 ÿĈĀøĆïđéĘÖĂć÷č 6-14 ðŘ ÖĘöĊĒîüēîšöđßŠîđéĊ÷üÖĆî ēé÷öĊÙüćößčÖ×ĂÜõćüąîĚĈĀîĆÖđÖĉîĒúąĂšüî øšĂ÷úą 13.9  

ÙüćöÿĈÙĆâĒúąñúÖøąìï×ĂÜēøÙĂšüî 

ñúÖøąìïêŠĂÿč×õćüą ēøÙĂšüîöĊÙüćöÿĆöóĆîíŤÖĆïēøÙêĉéêŠĂĕöŠđøČĚĂøĆÜĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉ đðŨîðŦÝÝĆ÷đÿĊę÷Ü
êŠĂēøÙđïćĀüćî ēøÙĀúĂéđúČĂéĀĆüĔÝĒúąöąđøĘÜïćÜßîĉé ĔîìćÜÖúĆïÖĆîÙüćöđÿĊę÷Ü×ĂÜēøÙđĀúŠćîĊĚÝąúéúÜđöČęĂúéîĚĈĀîĆÖ 
ÝćÖÖćøýċÖþćĔîðøąđìýĕì÷×ĂÜ Pitayatienanan, et al.4,5 óïüŠć ēøÙĂšüîöĊÿŠüîøŠüöĔĀšđÖĉéēøÙđïćĀüćîøšĂ÷úą 25 Ēúą 52 
Ĕîđóýßć÷ĒúąĀâĉÜêćöúĈéĆï öĊÿŠüîøŠüöĔĀšđÖĉéēøÙĀĆüĔÝ×ćéđúČĂé øšĂ÷úą 25 ĒúąøšĂ÷úą 33 Ĕîđóýßć÷ĒúąĀâĉÜìĊęĂšüî
êćöúĈéĆï îĂÖÝćÖîĊĚ÷ĆÜöĊÿŠüîøŠüöĔĀšđÖĉéēøÙĂČęîė đßŠî ēøÙúĉęöđúČĂéĂčéêĆîĔîĀúĂéđúČĂéĒéÜðĂé ēøÙ×šĂđ×ŠćđÿČęĂö ēøÙÙüćöéĆîēúĀĉêÿĎÜ 
ēøÙĕ×öĆîĔîđúČĂéÿĎÜ ēøÙöąđøĘÜ đßŠî öąđøĘÜđêšćîö öąđøĘÜđ÷ČęĂïčēóøÜöéúĎÖ öąđøĘÜúĈĕÿš ēøÙìćÜÝĉêđüß đßŠî ēøÙàċöđýøšć ēøÙĂšüî
÷ĆÜÿŠÜñúĔĀšÙčèõćóßĊüĉêéšĂ÷úÜ øüöìĆĚÜĂć÷č×Ć÷ìĊęÿĆĚîúÜĂĆîđðŨîñúÝćÖÖćøöĊēøÙĒìøÖàšĂî 

ñúÖøąìïêŠĂđýøþåÖĉÝ ÖćøýċÖþć×ĂÜ Pitayatienanan, et al.4,5 ðøąöćèÖćøüŠćēøÙĂšüîÖŠĂĔĀšđÖĉéÙŠćĔßšÝŠć÷
øćü 12,000 úšćîïćìêŠĂðŘ ēé÷ĔîÝĈîüîîĊĚøšĂ÷úą 46 đðŨîÙŠćøĆÖþćĔîøąïïïøĉÖćøÿč×õćó øšĂ÷úą 56 đðŨîÙŠćÿĎâđÿĊ÷ìćÜđýøþåÖĉÝ
ÝćÖÖćøđÿĊ÷ßĊüĉêÖŠĂîüĆ÷ĂĆîÙüø 5,864 úšćîïćì ĒúąöĊñúÖøąìïÝćÖÖćø×ćéÜćîđöČęĂêšĂÜîĂîēøÜó÷ćïćú 694 úšćîïćì 
ēé÷øüöēøÙĂšüîÖŠĂĔĀšđÖĉéÙŠćĔßšÝŠć÷éšćîÖćøéĎĒúÿč×õćó×ĂÜðøąđìýðøąöćèøšĂ÷úą 1.5 

ñúÖøąìïéšćîÿĆÜÙö5 ÙŠćîĉ÷öĒúąÙüćöđßČęĂ ÿŠÜñúêŠĂìĆýîÙêĉìĊęöĊêŠĂÙüćöĂšüî đßŠî ĔîÿĆÜÙöĕì÷öĊìĆýîÙêĉđßĉÜïüÖ
ÖĆïđéĘÖìĊęìšüöĀøČĂĂšüîüŠćöĊÿč×õćóéĊĀøČĂñĎšĔĀâŠđóýßć÷ìĊęìšüöĀøČĂĂšüîüŠćéĎõĎöĉåćî ìĈĔĀšĕöŠđĀĘîüŠćÖćøöĊîĚĈĀîĆÖđÖĉîĀøČĂĂšüî
đðŨîðŦâĀćÿĈÙĆâ ĒêŠĔîìćÜÖúĆïÖĆîöĊìĆýîÙêĉđßĉÜúïêŠĂđóýĀâĉÜìĊęĂšüîüŠćöĊøĎðøŠćÜĕöŠÿü÷Üćö ēé÷đÞóćąĔîüĆ÷øčŠîĀâĉÜ àċęÜĕéšøĆï
ĂĉìíĉóúÝćÖÿČęĂĒúąñĎšöĊßČęĂđÿĊ÷ÜüŠćêšĂÜöĊøĎðøŠćÜñĂöÝċÜÝąéĎÿü÷Üćö îĂÖÝćÖîĊĚÿĉîÙšćðøąđõìĂćĀćøĒúąđÙøČęĂÜéČęöÖĘìĈÖćøêúćé
éšü÷ÖćøēÛþèćñúĉêõĆèæŤüŠćÿćöćøëúéîĚĈĀîĆÖĕéš ìĆýîÙêĉđßĉÜúïêŠĂõćüąĂšüîìĈĔĀšđÖĉéÖćøĒÿüÜĀćüĉíĊÖćøúéîĚĈĀîĆÖ
đóČęĂøĎðøŠćÜìĊęÿü÷ÜćööćÖÖüŠćìĊęÝąöčŠÜđîšîÙüïÙčöîĚĈĀîĆÖĀøČĂúéîĚĈĀîĆÖđóČęĂéĎĒúÿč×õćóĒúąúéðŦÝÝĆ÷đÿĊę÷Ü×ĂÜÖćøđÖĉéēøÙ
ĕöŠêĉéêŠĂđøČĚĂøĆÜĔîĂîćÙê 
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ÿćđĀêčĒúąðŦÝÝĆ÷đÿĊę÷Ü×ĂÜēøÙĂšüî 

ÙüćöĂšüîđðŨîñúÝćÖÙüćöĕöŠÿöéčú×ĂÜóúĆÜÜćîìĊęĕéšøĆïÖĆïÖćøĔßšóúĆÜÜćî×ĂÜøŠćÜÖć÷ ÖćøÿąÿöóúĆÜÜćîÿŠüîđÖĉî
îĈĕðÿĎŠõćüąìĊęöĊĕ×öĆîđÖĉî óùêĉÖøøöÖćøøĆïðøąìćîĂćĀćø ÙüćöĀĉüĂĉęö ÖĉÝÖøøöìćÜÖć÷ĒúąÖćøĔßšóúĆÜÜćî ðŦÝÝĆ÷éšćîÿĉęÜĒüéúšĂö
ÖĘÿŠÜñúêŠĂÖćøđ×šćëċÜĂćĀćø ßîĉé×ĂÜĂćĀćø øąéĆï×ĂÜÖĉÝÖøøöìćÜÖć÷ ÙüćößĂïĔîÖćøøĆïðøąìćîĂćĀćø ēé÷đÞóćąĂćĀćøìĊęöĊ
óúĆÜÜćîÿĎÜ ĂćĀćøøÿĀüćîĀøČĂøÿđÙĘööćÖÖüŠćĂćĀćøìĊęöĊøÿ×ö đßŠî øÿßćêĉ×ĂÜñĆÖïćÜßîĉéöĊøÿ×öìĈĔĀšđúĊę÷ÜÖćøøĆïðøąìćîñĆÖ 
ìĆĚÜîĊĚÖćøòřÖóùêĉÖøøöĒúąîĉÿĆ÷ÖćøøĆïðøąìćîĂćĀćøìĊęéĊêĆĚÜĒêŠüĆ÷đéĘÖ îĈđÿîĂĂćĀćøìĊęöĊðøąē÷ßîŤêŠĂÿč×õćóàĚĈė ìĈĔĀšđéĘÖ
÷ĂöøĆïĒúąßĂïĕéš  

ÖćøđðúĊę÷îĒðúÜ×ĂÜÿõćóĒüéúšĂöĒúąüĉëĊßĊüĉê đßŠî ĂčêÿćĀÖøøöĂćĀćøĕéšđðúĊę÷îÖćøøĆïðøąìćîĂćĀćøĕðÝćÖđéĉö
đßŠî ÖćøöĊĂćĀćøóøšĂöøĆïðøąìćîēé÷ĕöŠêšĂÜđêøĊ÷öđĂÜĒúąøćÙćëĎÖÖüŠćÖćøĔßšüĆêëčéĉïÿé ÖćøĔßšîĚĈêćúĒúąĕ×öĆîĔîĂćĀćø
øĎðĒïïêŠćÜė ÖćøìĈÖćøêúćéĒúąēÛþèć×ĂÜĂćĀćø đÙøČęĂÜéČęö Ēúą×îö ìĈĔĀšöĊÖćøïøĉēõÙĒðŜÜĒúąîĚĈêćúöćÖ×ċĚî  

ÖćøîĂîĀúĆïÖĘđðŨîðŦÝÝĆ÷đÿĊę÷Ü×ĂÜēøÙĂšüî ðŦÝÝčïĆîđéĘÖĒúąñĎšĔĀâŠĔßšøą÷ąđüúćîĂîúéúÜÝćÖđéĉö đîČęĂÜÝćÖĔßšđüúć
ĔîÖćøđøĊ÷î ìĈÜćîĀøČĂĂ÷ĎŠĀîšćÝĂöćÖ×ċĚî ÖćøĂéîĂîĀøČĂîĂîîšĂ÷đóĉęöÙüćöđÿĊę÷Ü×ĂÜēøÙĂšüî ēé÷đÞóćąĔîđéĘÖøą÷ąđüúćîĂîîšĂ÷
ÝąúéøąéĆïăĂøŤēöîđúðêĉî (leptin) ĒúąđóĉęöøąéĆïăĂøŤēöîđÖøúĉî (ghrelin) ìĈĔĀšđóĉęöÙüćöĀĉüĒúąĂ÷ćÖøĆïðøąìćîĂćĀćø 
ÖćøĂéîĂî÷ĆÜìĈĔĀšöĊõćüąéČĚĂĂĉîàĎúĉî îĂÖÝćÖîĊĚ÷ĆÜöĊñúêŠĂăĂøŤēöîĂĂđøÖàĉî (orexin) ìĊęêŠĂöĔêšÿöĂÜìĈĔĀšĂ÷ćÖøĆïðøąìćîĂćĀćø
đóĉęö×ċĚî6-8  

ÖćøîĂîĀúĆïîšĂ÷÷ĆÜÿĆöóĆîíŤÖĆïēøÙđøČĚĂøĆÜ đßŠî đïćĀüćîßîĉéìĊę 2 ÙüćöéĆîēúĀĉêÿĎÜĒúąēøÙĂšüî National Sleep 

Foundation (NSF) ĒîąîĈĔĀšđéĘÖĂć÷č 1-2 ðŘ Ăć÷č 3-5 ðŘ ĒúąĂć÷č 6-13 ðŘ îĂîÙČîúą 11-14, 10-13 Ēúą 9-11 ßĆęüēöÜ
êćöúĈéĆï ÖćøÿĈøüÝĔîđéĘÖĕì÷óïüŠć đéĘÖĂć÷č 1-5 ðŘ îĂîîšĂ÷ÖüŠćüĆîúą 10 ßĆęüēöÜ øšĂ÷úą 35.9 đéĘÖĂć÷č 6-9 ðŘ Ēúą 10-14 ðŘ 
îĂîîšĂ÷ÖüŠćüĆîúą 10 ßĆęüēöÜ øšĂ÷úą 48.1 Ēúą 58.7 ĒúąîĂîîšĂ÷ÖüŠćüĆîúą 8 ßĆęüēöÜ øšĂ÷úą 3.4 Ēúą 7.4 êćöúĈéĆï9 

ÖćøĕöŠđÙúČęĂîĕĀüĀøČĂÖĉÝÖøøöìćÜÖć÷îšĂ÷đðŨîðŦÝÝĆ÷đÿĊę÷Ü×ĂÜēøÙĂšüî ÙĈĒîąîĈÿĈĀøĆïÖćøĂĂÖÖĈúĆÜÖć÷
đóČęĂðŜĂÜÖĆîēøÙĂšüî ĒîąîĈĔĀšĂĂÖÖĈúĆÜÖć÷ĀîĆÖðćîÖúćÜĂ÷ŠćÜîšĂ÷üĆîúą 60 îćìĊ đðŨîđüúć 5 üĆîêŠĂÿĆðéćĀŤĀøČĂöćÖÖüŠć 
ÖćøÿĈøüÝ×ĂÜðøąđìýĕì÷ðŘ ó.ý. 2557 óïüŠćđéĘÖĂć÷č 6-9 ðŘ Ēúą 10-14 ðŘ öĊÖĉÝÖøøöìćÜÖć÷êćöÙĈĒîąîĈ øšĂ÷úą 42.7 
Ēúą 28.8 êćöúĈéĆï9 

óùêĉÖøøöÖćøéĎēìøìĆýîŤđðŨîéĆßîĊìćÜĂšĂö×ĂÜÖćøĕöŠđÙúČęĂîĕĀüøŠćÜÖć÷ ÖćøÿĈøüÝ×ĂÜðøąđìýĕì÷ðŘ ó.ý. 2557 
óïüŠć đéĘÖđúĘÖĂć÷č 1-5 ðŘ éĎēìøìĆýîŤđÞúĊę÷ĔîüĆîíøøöéć 1.6 ßĆęüēöÜêŠĂüĆîĒúąđóĉęö×ċĚîĔîüĆîĀ÷čéđðŨî 3 ßĆęüēöÜêŠĂüĆî ÷ĉęÜĂć÷čöćÖ×ċĚî
øą÷ąđüúćìĊęĔßšĔîÖćøéĎēìøìĆýîŤÖĘđóĉęö×ċĚî óïüŠć ĔîđéĘÖĂć÷č 10-14 ðŘĔßšđüúćđÞúĊę÷ 2.4 Ēúą 3.7 ßĆęüēöÜêŠĂüĆî ĔîüĆîíøøöéć
ĒúąüĆîĀ÷čéêćöúĈéĆï9 

ĔîðŦÝÝčïĆîöĊÖćøĔßšđüúćĂ÷ĎŠĀîšćÝĂĔîøĎðĒïïĂČęîė êćöđìÙēîēú÷ĊìĊ ęđðúĊę÷îĕðöćÖ×ċĚî đßŠî óùêĉÖøøöÖćøĔßš
ÙĂöóĉüđêĂøŤ đéĘÖĕì÷đøĉęöĔßšÙĂöóĉüđêĂøŤìĊęĂć÷čîšĂ÷úÜ đéĘÖĂć÷č 1-5 ðŘ đøĉęöĔßšÿöćøŤìēôîìĊęĂć÷čđÞúĊę÷ 1.6 ðŘ ĒúąđøĉęöĔßšĒìĘïđúĘê
ìĊęĂć÷čđÞúĊę÷ 1.4 ðŘ ĒúąĔßšĔîÖćøđúŠîđÖöÿŤöćÖÖüŠćĔßšĔîÖćøđøĊ÷î óïüŠćóùêĉÖøøöÖćøĔßšÿöćøŤìēôîĒúąĒìĘïđúĘê×ĂÜđéĘÖđúĘÖ
Ăć÷č 1-5 ðŘ Ă÷ĎŠìĊęøšĂ÷úą 41 Ēúą 44.8 ÖúčŠöĂć÷č 6-9 ðŘ óïøšĂ÷úą 62.7 Ēúą 74.8 ÖúčŠöĂć÷č 10-14 ðŘ óïøšĂ÷úą 72.3 Ēúą 66.1 
êćöúĈéĆï9 

ÖćøøĆïðøąìćîĂćĀćøìĊęöĊóúĆÜÜćîÿĎÜĒúąøĆïðøąìćîñĆÖñúĕöšîšĂ÷đðŨîÙüćöđÿĊę÷Ü×ĂÜēøÙĂšüî êćöÙĈĒîąîĈ
×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖĒîąîĈÖćøïøĉēõÙìĆĚÜñĆÖĒúąñúĕöšöćÖÖüŠćĀøČĂđìŠćÖĆï 5 ÿŠüîöćêøåćîêŠĂüĆîĀøČĂïøĉēõÙñĆÖöćÖÖüŠć
ĀøČĂđìŠćÖĆï 3 ÿŠüîöćêøåćîêŠĂüĆîĒúąñúĕöšöćÖÖüŠćĀøČĂđìŠćÖĆï 2 ÿŠüîöćêøåćîêŠĂüĆî ēé÷ñúÖćøÿĈøüÝ×ĂÜđéĘÖĕì÷óïüŠć 
đéĘÖĂć÷č 2-6 ðŘ øĆïðøąìćîñĆÖēé÷đÞúĊę÷ 0.7±0.8 ÿŠüîöćêøåćîêŠĂüĆî đéĘÖĂć÷č 6-15 ðŘ øĆïðøąìćîñĆÖ 0.9±0.9 ÿŠüîöćêøåćîêŠĂüĆî 
ÿĈĀøĆïñúĕöšđÞúĊę÷üĆîúą 1.3±1.4 Ēúą 1.5±1.5 ÿŠüîöćêøåćîêŠĂüĆî ĔîìĆĚÜ 2 ßŠüÜĂć÷čêćöúĈéĆï óïüŠćöĊđóĊ÷ÜøšĂ÷úą 6.5 
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×ĂÜđéĘÖĂć÷č 6-15 ðŘ ìĊęøĆïðøąìćîñĆÖđóĊ÷ÜóĂ ÙČĂ öćÖÖüŠćĀøČĂđìŠćÖĆï 3 ÿŠüîöćêøåćîêŠĂüĆî ĒúąøšĂ÷úą 27.6 ìĊęøĆïðøąìćî
ñúĕöšđóĊ÷ÜóĂ ÙČĂ öćÖÖüŠćĀøČĂđìŠćÖĆï 2 ÿŠüîöćêøåćîêŠĂüĆîĒúąøšĂ÷úą 8 đìŠćîĆĚîìĊęøĆïðøąìćîĕéšêćöÙĈĒîąîĈ ÙČĂ 
öćÖÖüŠćĀøČĂđìŠćÖĆï 5 ÿŠüîöćêøåćîêŠĂüĆî10 

ðŦÝÝĆ÷éšćîóĆîíčÖøøöĀøČĂÙüćöñĉéðÖêĉ×ĂÜ÷ĊîđéĊ÷üïćÜ÷ĊîÖŠĂĔĀšđÖĉéēøÙĂšüî 6-8,11,12 óïüŠć fat mass and 

obesity-associated (FTO) gene ÿĆöóĆîíŤÖĆïÙüćöĂšüîĔîüĆ÷đéĘÖ ÿŠüî melanocortin-4-receptor (MCR4) deficiency óïüŠć 
ÝąĂšüîđøĘüêĆĚÜĒêŠüĆ÷đéĘÖ øĆïðøąìćîđÖŠÜ đðŨîÿćđĀêč×ĂÜēøÙĂšüîÝćÖÖćøÖúć÷óĆîíčŤ×ĂÜ÷ĊîđéĊ÷üìĊęóïĕéšïŠĂ÷ proopiomelanocortin 
(POMC) deficiency POMC đðŨîÿćøêĆĚÜêšî×ĂÜăĂøŤēöî adrenocorticotropic hormone Ēúą melanocytes-stimulating 

hormone Öćø×ćéìĈĔĀšêŠĂöĀöüÖĕêìĈÜćîïÖóøŠĂÜ ÿĊñĉüĂŠĂîÝćÜ øĆïðøąìćîöćÖñĉéðÖêĉ Prader-Willi syndrome 

đðŨîñúÝćÖÖćø×ćé÷ĊîìĊęĕéšøĆïÖćøëŠć÷ìĂéÝćÖïĉéćĔîêĈĒĀîŠÜ 15q11.2-q13 ÿŠÜñúĔĀšĕöŠĂĉęö øĆïðøąìćîöćÖñĉéðÖêĉ 
ÿćđĀêčìćÜóĆîíčÖøøöĀøČĂÖúčŠöĂćÖćøĂČęîė éĆÜêćøćÜìĊę 1 

êćøćÜìĊę 1 ÿćđĀêč×ĂÜēøÙĂšüî 
ēøÙĀøČĂõćüą ĂćÖćøĒúąĂćÖćøĒÿéÜ ÖćøÿŠÜêøüÝ 

monogenic disorders 
- melanocortin 4 

receptor (MCR4) gene 

mutation 

- ĂšüîđøĘüêĆĚÜĒêŠđéĘÖĒúąĂšüîøčîĒøÜ øĆïðøąìćîöćÖñĉéðÖêĉ  
øąéĆïĂĉîàĎúĉîĔîđúČĂéÿĎÜ  

- MCR4 mutation 

- leptin or leptin receptor 

gene deficiency 

- ĂšüîđøĘüêĆĚÜĒêŠđéĘÖĒúąĂšüîøčîĒøÜ đðŨîĀöĆî øĆïðøąìćîöćÖ
ñĉéðÖêĉ 

- leptin 

- proopiomelanocortin 

(POMC) deficiency 

- Ăšüî ñöÿĊĒéÜ ñĉüĀîĆÜÿĊĂŠĂî êŠĂöĀöüÖĕêìĈÜćîïÖóøŠĂÜ 
øĆïðøąìćîöćÖñĉéðÖêĉ öĊõćüąîĚĈéĊÙĆęÜ øąéĆïēðøĂĉîàĎúĉîÿĎÜ
(hyperproinsulinemia) 

- loss of function 

mutations of 

POMC gene 

- FTO gene polymorphism - Ghrelin ìĈÜćîóøŠĂÜñĉéðÖêĉ ĕöŠĂĉęöĀúĆÜøĆïðøąìćîĂćĀćø  - homozygous for 

FTO AA allele 

syndromes 
- Prader-Willi - ÖúšćöđîČĚĂêċÜêĆüîšĂ÷ (neonatal hypotonia) Ēúąđêĉïēêßšć

ĔîüĆ÷ìćøÖ öČĂĒúąđìšćđúĘÖÖüŠćðÖêĉ êćøĎðĂĆúöĂîéŤ 
(almond-shaped eyes) øĎððćÖ fish-like mouth 

ÿêĉðŦââćïÖóøŠĂÜ ăĂøŤēöîđóýêęĈ (hypogonadism) đöČęĂóšî
üĆ÷ìćøÖøĆïðøąìćîöćÖñĉéðÖêĉÝîĂšüî  

- elevated ghrelin 

- partial deletion of 

chromosome 15 

or loss of paternally 

expressed gene 

- Bardet-Biedl - öĊēøÙÝĂêćßîĉé retinitis pigmentosa ĕêñĉéðÖêĉ îĉĚüđÖĉî 
(polydactyly) îĉĚüêĉéÖĆî (syndactyly) ăĂøŤēöîđóýêęĈ ĀĎĀîüÖ 

- BBS1 gene 

- Cohen - êĆüđêĊĚ÷ ĂšüîĔîßŠüÜüĆ÷đéĘÖêĂîÖúćÜ ÖúšćöđîČĚĂêċÜêĆüîšĂ÷ 
ÿêĉðŦââćïÖóøŠĂÜ ýĊøþąđúĘÖ öĊôŦîĀîšćñĉéðÖêĉ (prominent 

maxillary incisors) ÖćøöĂÜđĀĘîñĉéðÖêĉ 

- VPS13B (COH1) 
gene mutation 
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êćøćÜìĊę 1 ÿćđĀêč×ĂÜēøÙĂšüî (êŠĂ) 
ēøÙĀøČĂõćüą ĂćÖćøĒúąĂćÖćøĒÿéÜ ÖćøÿŠÜêøüÝ 

- Alstrom - ÿêĉðŦââćïÖóøŠĂÜ ēøÙÝĂêćßîĉé retinitis pigmentosa 

ēøÙđïćĀüćî Öćøĕéš÷ĉîïÖóøŠĂÜ ăĂøŤēöîđóýßć÷êęĈ  
ēøÙÖúšćöđîČĚĂĀĆüĔÝ (cardiomyopathy) 

- ALMS1 gene 

- Albright hereditary 

osteodystrophy 

- êĆüđêĊĚ÷ ÖøąéĎÖñĉéøĎð õćüąêšćîóćøćĕíøĂ÷éŤăĂøŤēöî  
(PTH resistance)  

- GNAS gene 

- Carpenter - îĉĚüđÖĉî îĉĚüêĉéÖĆî ÖąēĀúÖýĊøþąđßČęĂöêĉéÖĆîñĉéðÖêĉ (cranial 

synostosis) ÿêĉðŦââćïÖóøŠĂÜ ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉé 
- RAB23 gene 

nutation 

- Biemond - ÿêĉðŦââćïÖóøŠĂÜ öŠćîêćñĉéðÖêĉßîĉé iris coloboma 

ăĂøŤēöîđóýêęĈ îĉĚüđÖĉî  
- 

- Down - êĆüđêĊĚ÷ úĆÖþèąĀîšćêćÖúčŠöĂćÖćøéćüîŤ ÿêĉðŦââćïÖóøŠĂÜ - Trisomy 21 

- Turner - êĆüđêĊĚ÷ ÿêĉðŦââćïÖóøŠĂÜ web neck lymphedema  

- ÖćøđÝøĉâ×ĂÜøĆÜĕ×ŠñĉéðÖêĉ (ovarian dysgenesis) 
- XO chromosome 

endocrine  

- hypothyroidism - êĆüđêĊĚ÷ îĚĈĀîĆÖđóĉęöñĉéðÖêĉ ĂŠĂîđóúĊ÷ ìšĂÜñĎÖ øĎšÿċÖìîĀîćü
ĕöŠĕéš myxedema 

- TSH FT4 

- glucocorticoid excess 

(Cushing syndrome) 
- ĂšüîúÜóčÜ ×îêćöøŠćÜÖć÷öćÖ (hirsutism) ĀîšćÖúö (moon 

face) ÙüćöéĆîēúĀĉêÿĎÜ  
- dexamethasone 

suppression test 

- growth hormone (GH) 
deficiency 

- êĆüđêĊĚ÷ ĂĆêøćđóĉęöÖćøđÝøĉâđêĉïēêĒúąÙüćöÿĎÜßšć - Evoked GH 

response. IGF-1 

- pseudohypoparathyroidism - êĆüđêĊĚ÷ ÖøąéĎÖòśćöČĂÿĆĚîñĉéðÖêĉ (short metacarpals) 
ĀîšćêćñĉéøĎð ÿêĉðŦââćïÖóøŠĂÜ øąéĆïĒÙúđàĊ÷öĔîđúČĂéêęĈ 
øąéĆïôĂÿđôêĔîđúČĂéÿĎÜ öĊĀĉîðĎîĔêšßĆĚîñĉüĀîĆÜ 
(subcutaneous calcification) 

- urine cAMP after 

synthetic PTH 

infusion 

BBS1=Bardet-Biedl Syndrome 1, VPS13B=Vacuolar Protein Sorting 13 Homolog B, ALMS1=Alstrom syndrome 1, GNAS=Gene 

encoding the stimulatory alpha subunit, of a protein complex called a guanine nucleotide-binding protein (G protein), 

RAB23=Ras-Associated Binding (Rab) 23, TSH=Thyroid-Stimulating Hormone, FT4= Free Thyroxine, FTO= Fat Mass and Obesity-

associated, PTH=Parathyroid Hormone 

:  Sheila Gahagan, 20196, Martin Wabitsch, 20087, Polsky S, et al., 20148, American Academy of Pediatrics 

Committee on Nutrition. Pediatric obesity, 201411, Skelton JA, et al., 201112, Brown T, et al., 201913  Kumar S, Kelly AS, 201714   

îĂÖÝćÖîĊĚñú×ĂÜÿõćüąĒüéúšĂöêŠĂÖćøĒÿéÜĂĂÖ×ĂÜ÷ĊîÖĘÿŠÜñúĔĀšđÖĉéēøÙĂšüî ēé÷đÞóćąÿõćüąĔîßŠüÜ
êĆĚÜĒêŠĂ÷ĎŠĔîÙøøõŤĒúąüĆ÷đøĉęöêšî×ĂÜßĊüĉê öćøéćìĊęĂšüîêĆĚÜĒêŠÖŠĂîêĆĚÜÙøøõŤ ĀøČĂîĚĈĀîĆÖđóĉęööćÖđÖĉîđÖèæŤøąĀüŠćÜêĆĚÜÙøøõŤ 
đðŨîđïćĀüćî×èąêĆĚÜÙøøõŤ ÿĎïïčĀøĊę đðŨîðŦÝÝĆ÷đÿĊę÷Ü×ĂÜÖćøđÖĉéēøÙĂšüî×ĂÜúĎÖ îĂÖÝćÖîĊĚìćøÖìĊęîĚĈĀîĆÖĒøÖđÖĉéêęĈÖüŠćĂć÷čÙøøõŤ 
(small for gestational age) ĀøČĂîĚĈĀîĆÖöćÖ (large for gestational age) öĊÙüćöđÿĊę÷ÜìĊęÝąđðŨîēøÙĂšüîĒúąēøÙĕöŠêĉéêŠĂ
đøČĚĂøĆÜĔîüĆ÷ñĎšĔĀâŠđöČęĂđìĊ÷ïÖĆïìćøÖìĊęîĚĈĀîĆÖĒøÖđÖĉéðÖêĉ8 
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ÝčúßĊóĔîúĈĕÿš (gut microbiota) ÖĆïÖćøđÖĉéēøÙĂšüî öĊÖćøýċÖþćìĊęó÷ć÷ćöĂíĉïć÷ÖúĕÖÖćøđÖĉéēøÙĂšüî đßŠî 
ÖćÖĔ÷ĂćĀćøàċęÜëĎÖ÷ŠĂ÷ēé÷ÝčúßĊóĔîúĈĕÿšĒúąÿĆÜđÙøćąĀŤđðŨîÖøéĕ×öĆîÿć÷ÿĆĚî (short chain fatty acid, SCFA) ÿćöćøëßĆÖîĈ
ĔĀšđÖĉéÖøąïüîÖćøÿøšćÜĕ×öĆî (lipogenesis) ēé÷ SCFA ÝąÖøąêčšîñŠćî Carbohydrate Responsive Element-Binding 

Protein (ChREBP) Ēúą Sterol Regulatory Element-Binding Transcription Factor I (SREBP1) Ēúą÷Ćï÷ĆĚÜÖćøìĈÜćî
×ĂÜ fasting induced adipocyte factor (FIAF) àċęÜðÖêĉìĈĀîšćìĊę÷Ćï÷ĆĚÜđĂîĕàöŤ lipoprotein lipase ìĈĔĀšđÖĉéÖćøÿąÿö
×ĂÜĕ×öĆîĕêøÖúĊđàĂĕøéŤĔîđàúúŤĕ×öĆî15 

ÝčúßĊóĔîúĈĕÿš÷ĆÜđÖĊ ę÷ü×šĂÜÖĆïÖćøúéúÜ×ĂÜ fatty acid oxidation ĔîêĆï ēé÷÷Ćï÷Ć ĚÜđĂîĕàöŤ adenosine 

monophosphate kinase ÿŠÜñúĔĀšđÖĉéÖćøÿąÿöĕ×öĆî ĂĊÖÖúĕÖĀîċęÜ ÙČĂ ēøÙĂšüîëČĂđðŨîõćüąìĊęöĊÖćøĂĆÖđÿï ÿŠüî×ĂÜÝčúßĊó
ßîĉéĒÖøöúï ÙČĂ lipopolysaccharide ÝąÝĆïÖĆï toll-like receptor 4 ÖøąêčšîÖćøĀúĆęÜ inflammatory cytokines, chemokines 
øŠüöÖĆïÖúĕÖøąéĆïõć÷ĔîđàúúŤìĈĔĀšÖćøĂĆÖđÿïöćÖ×ċĚî15 

ðŦÝÝĆ÷éšćîăĂøŤēöîêŠĂöĕøšìŠĂĒúąðøąÿćìÿøĊøąüĉì÷ć 6,11 ÙüćöĀĉüĒúąÙüćöĂĉęöëĎÖÙüïÙčöēé÷ăĂøŤēöîĒúą
ÿćøÿČęĂðøąÿćì đßČęĂöē÷ÜđðŨîøąïïìĆĚÜđîČĚĂđ÷ČęĂĕ×öĆî øąïïìćÜđéĉîĂćĀćø ĒúąøąïïðøąÿćìÿŠüîÖúćÜ ăĂøŤēöîÝćÖøąïï
ìćÜđéĉîĂćĀćø ĕéšĒÖŠ cholecystokinin, glucagon-like peptide 1, peptide YY ĒúąøąïïðøąÿćìüćÖĆÿ (vagus) 
ìĈĀîšćìĊęÙüïÙčöÙüćöĂĉęö ÿŠüîăĂøŤēöîđÖøúĉî (ghrelin) ìĈĀîšćìĊęÙüïÙčöĒúąÖøąêčšîÙüćöĂ÷ćÖĂćĀćø ÿĈĀøĆïđîČĚĂđ÷ČęĂĕ×öĆî
ÝąÿøšćÜăĂøŤēöî adiponectin Ēúą leptin ĂĂÖùìíĉĝìĊę arcuate nucleus ×ĂÜêŠĂöĔêšÿöĂÜĒúą solitary tract nucleus 

×ĂÜĒÖîÿöĂÜ (brainstem) ăĂøŤēöî adiponectin ÿøšćÜÝćÖđàúúŤĕ×öĆîĒúąÝąĀúĆęÜĂĂÖöćĔî×èąìĊęĕöŠĕéšøĆïĂćĀćø óïüŠć
ĔîÙîĂšüîøąéĆïăĂøŤēöîîĊĚÝąúéúÜĒúąÿĆöóĆîíŤÖĆïõćüąéČĚĂĂĉîàĎúĉî ăĂøŤēöî leptin ìĈĀîšćìĊęÙüïÙčöÙüćöĂĉęö ĀćÖøąéĆï
ăĂøŤēöîđúðêĉîêęĈÝąÖøąêčšîĔĀšĂ÷ćÖĂćĀćø ĔîìćÜêøÜ×šćöøąéĆïăĂøŤēöîđúðêĉîÿĎÜÝąøąÜĆïÙüćöĂ÷ćÖÖĉîĂćĀćø 

ăĂøŤēöî neuropeptide Y (NPY), agouti-related peptide (AgRP) Ēúą orexin đðŨîăĂøŤēöîÿøšćÜÝćÖ arcuate 

nucleus ×ĂÜêŠĂöĔêšÿöĂÜ ìĈĀîšćìĊęÖøąêčšîÙüćöĂ÷ćÖĂćĀćøĒúąúéÖćøĔßšóúĆÜÜćî ăĂøŤēöî proopiomelanocortin 

(POMC) Ēúą cocaine and amphetamine-related transcripts (ART) đðŨî anorexigenic peptide ìĈĔĀšĂĉ ęö 
úéÙüćöĂ÷ćÖĂćĀćø 

ăĂøŤēöî melanocortin Ēúą alpha-melanocortin-stimulating hormone đÖĊę÷ü×šĂÜÖĆïÙüćöĂĉęö ÖćøÙüïÙčö
ÙüćöĀĉüĂĉęö×ĂÜÿöĂÜĔßšÖćøĔĀš×šĂöĎú÷šĂîÖúĆïĒúąÿöéčú×ĂÜăĂøŤēöîìĊęÖúŠćüöć ăĂøŤēöî peptide YY úéÖćøøĆïðøąìćîĂćĀćø
ñŠćîøąïï vagal-brainstem-hypothalamic pathway ĔîđéĘÖĂšüî óïüŠćøąéĆïăĂøŤēöî peptide YY êęĈ ĔîñĎšðśü÷ìĊęöĊ 
homozygous FTO gene mutation ăĂøŤēöîìĊęÙüïÙčöÖćøÖĉî ÙČĂ ghrelin ìĈÜćîóøŠĂÜñĉéðÖêĉĒúąÙüćöÿćöćøëĔîÖćøÙüïÙčö
ÙüćöĀĉüĀúĆÜøĆïðøąìćîĂćĀćøúéúÜ 

ÿćđĀêčĂČęîė ĕéšĒÖŠ ÖćøïćéđÝĘïĀøČĂÖćøñŠćêĆéÿöĂÜ õćüąõć÷ĀúĆÜÖćøÞć÷øĆÜÿĊïøĉđüèÿöĂÜ hypothalamic obesity 

ÝćÖđîČĚĂÜĂÖĀøČĂöąđøĘÜ×ĂÜÿöĂÜ đßŠî craniopharyngioma, diencephalic tumor ÿćđĀêčÝćÖēøÙìćÜÝĉêđüß đßŠî ēøÙàċöđýøšć 
ēøÙÖćøÖĉîñĉéðÖêĉ (eating disorders) đßŠî binge eating disorder Ēúą night eating disorders ĒúąÿćđĀêčÝćÖ÷ćìĊęöĊñúĔĀš
đóĉęöÙüćöĂ÷ćÖĂćĀćø đßŠî tricyclics antidepressants, glucocorticoids, antipsychotic drugs, antiepileptic drugs, 

sulfonylureas đðŨîêšî 

ÖúčŠöĂćÖćø ROHHAD syndrome (rapid-onset obesity with hypothalamic dysfunction, hypoventilation, and 

autonomic dysregulation) Ēúą ROHHADNET syndrome (rapid-onset obesity with hypothalamic dysfunction, 

hypoventilation, and autonomic dysregulation with neural crest tumor) óïüŠćÝąöĊîĚĈĀîĆÖ×ċ ĚîöćÖĀúĆÜĂć÷č 1 ðŘÙøċęÜ 
øĆïðøąìćîöćÖñĉéðÖêĉ öĊÙüćöñĉéðÖêĉ×ĂÜøąïïĀć÷ĔÝĒïï hypoventilation öĊÙüćöñĉéðÖêĉøąïïêŠĂöĕøšìŠĂ đßŠî đïćÝČé 
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(central diabetes insipidus) ĕìøĂ÷éŤăĂøŤēöîêęĈ ×ćéăĂøŤēöîđÝøĉâđêĉïēê ĂčèĀõĎöĉøŠćÜÖć÷êęĈ đðŨîĀîčŠöÿćüÖŠĂîüĆ÷ 
Ēúąóï neural crest tumors øŠüöéšü÷ ÿĈĀøĆï÷ĊîìĊęđðŨîÿćđĀêč×ĂÜÖúčŠöĂćÖćøîĊĚ÷ĆÜĕöŠĒîŠßĆé6,11,14 

ĒîüìćÜÖćøüĉîĉÝÞĆ÷ēøÙĂšüî 

1. üĉîĉÝÞĆ÷ĒúąðøąđöĉîÙüćöøčîĒøÜ×ĂÜēøÙĂšüîÝćÖÖøćôĒÿéÜÖćøđÝøĉâđêĉïēê
2. öĂÜĀćĒúąóĉÝćøèćÿćđĀêč×ĂÜēøÙĂšüîÝćÖēøÙìćÜÖć÷
3. àĆÖðøąüĆêĉēõßîćÖćø ĒúąÖĉÝÖøøöìćÜÖć÷
4. àĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ đóČęĂĀćēøÙøŠüöĒúąõćüąĒìøÖàšĂî
5. êøüÝøŠćÜÖć÷đóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷

ēé÷öĊøć÷úąđĂĊ÷éĒîüìćÜÖćøüĉîĉÝÞĆ÷ éĆÜîĊĚ 
1. ÖćøüĉîĉÝÞĆ÷ēøÙĂšüîĔîđéĘÖÝćÖÖøćôĒÿéÜÖćøđÝøĉâđêĉïēê1,16

1.1 Ăć÷čîšĂ÷ÖüŠć 5 ðŘ ĔßšéĆßîĊÙŠćđïĊę÷Üđïîöćêøåćî×ĂÜîĚĈĀîĆÖêćöÙüćöÿĎÜ (Weight-for Height; WH) 
đìĊ÷ïÖĆïÙŠćöĆí÷åćî ēé÷ĔßšÖøćôöćêøåćî×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ (WHO WH SD z-score growth standard median chart) 

1.1.1 îĚĈĀîĆÖđÖĉî (overweight) ÙČĂ WH öćÖÖüŠć 2SD 

1.1.2 ēøÙĂšüî (obesity) ÙČĂ WH öćÖÖüŠć 3SD 

1.2 Ăć÷č 5-19 ðŘ ĔßšéĆßîĊÙŠćđïĊę÷Üđïîöćêøåćî×ĂÜöüúÖć÷ (Body Mass Index; BMI) đìĊ÷ïÖĆïÙŠćöĆí÷åćî 
ēé÷ĔßšÖøćôöćêøåćî×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ 

1.2.1 îĚĈĀîĆÖđÖĉî ÙČĂ BMI-for-age öćÖÖüŠć 1SD  

1.2.2 ēøÙĂšüî ÙČĂ BMI-for-age öćÖÖüŠć 2SD 

1.3 ÖćøðøąđöĉîøąéĆïÙüćöøčîĒøÜēé÷ĔßšÙŠćøšĂ÷úą×ĂÜîĚĈĀîĆÖêćöÙüćöÿĎÜđìĊ÷ïÖĆïÙŠćöĆí÷åćî  
(percent of median weight-for-height) 

1.3.1 Overweight Āöć÷ëċÜ 120-140 % median WH 

1.3.2 Moderate obesity Āöć÷ëċÜ 140-160 % median WH 

1.3.3 Severe obesity Āöć÷ëċÜ 160-200 % median WH 

1.3.4 Morbid obesity Āöć÷ëċÜ öćÖÖüŠć 200 % median WH 

2. öĂÜĀćĒúąóĉÝćøèćÿćđĀêč×ĂÜēøÙĂšüîÝćÖēøÙìćÜÖć÷ìĊęóïĕéšïŠĂ÷ đßŠî6,7,11,12,14 ÿćđĀêčÝćÖēøÙ×ĂÜêŠĂöĕøšìŠĂ ĕéšĒÖŠ
growth hormone deficiency, hypothyroidism, Cushing syndrome ĔîÙîĕ×šÖúčŠöîĊĚöĆÖêĆüđêĊĚ÷ ĒúąöĊĂĆêøćÖćøđóĉęöÙüćöÿĎÜßšć 
(slow linear growth) ÿĈĀøĆïēøÙĂšüîìĊęöĊÿćđĀêčÝćÖēøÙìćÜóĆîíčÖøøö öĆÖöĊÖćøøĆïðøąìćîìĊęöćÖñĉéðÖêĉ (hyperphagia) öĊúĆÖþèą
øĎðúĆÖþèŤñĉéðÖêĉøŠüöéšü÷ (dysmorphic features) öĊÿêĉðŦââćïÖóøŠĂÜ ÖćøöĂÜđĀĘîĀøČĂÖćøĕéš÷ĉîñĉéðÖêĉĒúąöĆÖêĆüđêĊĚ÷ ÿŠüîĔîÖúčŠö
ēøÙìĊęöĊÙüćöñĉéðÖêĉ×ĂÜÖúšćöđîČĚĂĀøČĂÖúšćöđîČĚĂĂŠĂîĒøÜ ìĈĔĀšÝĈÖĆéÖćøđÙúČęĂîĕĀü öĊÖĉÝÖøøöìćÜÖć÷îšĂ÷ đÖĉéēøÙĂšüîêćööćĕéš

ēøÙĂšüîöĊÿćđĀêčÝćÖ÷ćïćÜßîĉéìĊęìĈĔĀšĂ÷ćÖÖĉîĂćĀćøöćÖ×ċĚî đßŠî ÷ćÖúčŠöÿđêĊ÷øĂ÷éŤ ÷ćÝĉêđüß đßŠî thioridazine, 

olanzapine, clozapine, risperidone, lithium Ēúą amitriptyline ÖúčŠö÷ćÖĆîßĆÖ đßŠî valproate, carbamazepine Ēúą 
gabapentin ÷ćÖúčŠö beta-blocker đßŠî propranolol ÷ć cyproheptadine đðŨîêšî 

3. ÖćøàĆÖðøąüĆêĉēõßîćÖćøĒúąÖĉÝÖøøöìćÜÖć÷ ĂćÝĔßšðøąüĆêĉÖćøøĆïðøąìćîĂćĀćøĔî 24 ßĆęüēöÜìĊęñŠćîöć
(24-hours dietary recall) ĀøČĂĒïïÿĂïëćöÙüćöëĊę×ĂÜÖćøïøĉēõÙĂćĀćø (food frequency questionnaire) ēé÷ÙøĂïÙúčö
ìĆĚÜÝĈîüîöČĚĂĂćĀćø đöîĎĂćĀćø ðøĉöćèĂćĀćø ĔîìĆĚÜ 5 Āöüé øüöìĆĚÜĂćĀćøüŠćÜĒúąđÙøČęĂÜéČęöìĊęöĊóúĆÜÜćîÿĎÜ øŠüöÖĆïúĆÖþèą
ÖĉÝÖøøöìćÜÖć÷ ÖćøĂĂÖÖĈúĆÜÖć÷ĀøČĂÖĊāć ĒúąÖćøĔßšđüúćĀîšćÝĂêŠćÜė øüöëċÜóùêĉÖøøöĒúąîĉÿĆ÷ÖćøÖĉîĒúąÖćøîĂî (êćøćÜìĊę 2) 
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êćøćÜìĊę 2 ÖćøàĆÖðøąüĆêĉ  
ðøąüĆêĉìĆęüĕð - ðøąüĆêĉĒúąîĚĈĀîĆÖĒøÖđÖĉé ðøąüĆêĉÖćøđðŨîđïćĀüćîøąĀüŠćÜêĆĚÜÙøøõŤ×ĂÜöćøéć 

- ðøąüĆêĉÖćøĕéšøĆïîöĒöŠ øą÷ąđüúćìĊęĕéšîöĒöŠ 
- ðøąüĆêĉÖćøĔßš÷ć đßŠî ÷ćÿđêĊ÷øĂ÷éŤ ÷ćÖĆîßĆÖ ÷ćÝĉêđüß đðŨîêšî 

ðøąüĆêĉîĚĈĀîĆÖ - Ăć÷čìĊęđøĉęöĂšüî ĂšüîöćîćîđìŠćĔé  
- ðøąüĆêĉÖćøđÙ÷úéĀøČĂÙüïÙčöîĚĈĀîĆÖ 

ðøąüĆêĉđÖĊę÷üÖĆï 

õćüąĒìøÖàšĂî 

- ñúÖøąìïéšćîÝĉêĔÝ đßŠî ĂćøöèŤàċöđýøšć ×ćéÙüćööĆęîĔÝ ëĎÖúšĂđúĊ÷î đðŨîêšî 

- ÖćøîĂîĀúĆï đßŠî Öøî ĂćÖćø×ĂÜõćüąìćÜđéĉîĀć÷ĔÝĂčéÖĆĚî×èąĀúĆï (Āć÷ĔÝĕöŠÿöęĈđÿöĂ 
ĂšćðćÖĀć÷ĔÝ) ĀúĆïĕöŠÿîĉì ðŦÿÿćüąøéìĊęîĂî ÜŠüÜĀúĆïøąĀüŠćÜüĆî ×ćéÿöćíĉĔîÖćøđøĊ÷î đðŨîêšî 

- ĂćÖćøĂČęîė đßŠî ðüéýĊøþą ðüéêćö×šĂĒúąÖúšćöđîČĚĂ ĂćÖćø×ĂÜÖøéĕĀú÷šĂî ĂćÖćøđĀîČęĂ÷ÜŠć÷
×èąĂĂÖÖĈúĆÜÖć÷ ðøąüĆêĉðøąÝĈđéČĂîĔîüĆ÷øčŠîĀâĉÜ đðŨîêšî 

ðøąüĆêĉÙøĂïÙøĆü - ðøąüĆêĉēøÙĂšüî đïćĀüćî ēøÙĀĆüĔÝĒúąĀúĂéđúČĂé ĕ×öĆîĔîđúČĂéñĉéðÖêĉ ÖćøÖĉîñĉéðÖêĉ  
õćüąìćÜđéĉîĀć÷ĔÝĂčéÖĆĚî×èąĀúĆï  

ðøąüĆêĉüĉëĊßĊüĉê - úĆÖþèąĂćĀćøĒúąóùêĉÖøøöĒúąîĉÿĆ÷ÖćøøĆïðøąìćîĂćĀćø ÖćøÜéĂćĀćøöČĚĂđßšć ÖćøøĆïðøąìćî
×îö×ïđÙĊĚ÷ü ĂćĀćøÝćîéŠüî đÙøČęĂÜéČęö ÖćøøĆïðøąìćîöćÖñĉéðÖêĉ ÖćøĒĂïøĆïðøąìćî  

- óùêĉÖøøöÖćøĔßšđüúćĀîšćÝĂðøąđõìêŠćÜė đßŠî ÿöćøŤìēôî ĒìĘïđúĘê ÙĂöóĉüđêĂøŤ ēìøìĆýîŤ ìĊęïšćî
ĒúąĔîĀšĂÜîĂî đðŨîêšî 

- ÖĉÝÖøøöìćÜÖć÷ ÖćøĔßšđüúćĀúĆÜđúĉÖđøĊ÷î ÖćøĔßšđüúćüŠćÜüĆîĀ÷čé ÖćøđúŠîÖĊāć ÖćøđéĉîìćÜĕð
ēøÜđøĊ÷î đßŠî đéĉî ÝĆÖø÷ćî đðŨîêšî 

- ÖćøîĂîĀúĆï đßŠî đüúćđ×šćîĂî øą÷ąđüúćîĂîêŠĂÙČî đðŨîêšî 
:  Brown T, et al., 201913 

 

4. ÖćøàĆÖðøąüĆêĉ êøüÝøŠćÜÖć÷ĒúąÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø đóČęĂĀćēøÙøŠüöĒúąõćüąĒìøÖàšĂîìĊęóïïŠĂ÷ 
đßŠî ÙüćöéĆîēúĀĉêÿĎÜ ĕ×öĆîĔîđúČĂéñĉéðÖêĉ đïćĀüćî ÖúčŠöĂćÖćøđöêćïĂúĉÖ õćüąëčÜîĚĈøĆÜĕ×ŠĀúć÷Ĕï õćüąĕ×öĆîóĂÖêĆï 
õćüąÙüćöéĆîĔîēóøÜÖąēĀúÖýĊøþąÿĎÜ ĕöđÖøî ×ćēÖŠÜ ēøÙĀĆüÖøąéĎÖ×šĂÿąēóÖđÙúČęĂî õćüąìćÜđéĉîĀć÷ĔÝĂčéÖĆĚî ðŦâĀć
ĂćøöèŤĒúąóùêĉÖøøö đðŨîêšî (êćøćÜìĊę 3 Ēúą 4)  

 

êćøćÜìĊę 3 ÖćøêøüÝøŠćÜÖć÷  
øąïï ĂćÖćøĒÿéÜ 

ñĉüĀîĆÜ acanthosis nigricans, skin tags, hirsutism, acne, striae, pseudogynecomastia (male), 
intertrigo, xanthelasmas (hypercholesterolemia) 

ðøąÿćì papilledema, reduced venous pulsations (pseudotumor cerebri) 
ýĊøþąĒúąúĈÙĂ tonsillar hypertrophy, obstructed breathing 

ĀĆüĔÝĒúąĀúĂéđúČĂé hypertension  

ìćÜđéĉîĀć÷ĔÝ wheeze, exercise intolerance 
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êćøćÜìĊę 3 ÖćøêøüÝøŠćÜÖć÷ (êŠĂ) 
øąïï ĂćÖćøĒÿéÜ 

ìćÜđéĉîĂćĀćø hepatomegaly, hepatic tenderness ( nonalcoholic fatty liver disease) , abdominal 

tenderness (gallstones, gastroesophageal reflux) 
ÖøąéĎÖĒúąÖúšćöđîČĚĂ flat foot, groin pain, painful or wadding gait (slipped capital femoral epiphysis) , tibia 

vara (Blount disease), lower-limb arthralgia 

êŠĂöĕøšìŠĂ goiter, extensive striae, hypertension, dorsocervical fat pad, pubertal staging, reduced 

growth velocity 

ÖúčŠöĂćÖćøĀøČĂ
óĆîíčÖøøö 

short stature, disproportion, dysmorphism, developmental delay 

: , 255716 

êćøćÜìĊę 4 ēøÙøŠüöĒúąõćüąĒìøÖàšĂî 
õćüą/ ēøÙ ĂćÖćø ĂćÖćøĒÿéÜ ÖćøÿŠÜêøüÝ 

øąïïĀĆüĔÝĒúąĀúĂéđúČĂé 
dyslipidemia HDL<40, LDL >130, total 

cholesterol >200 mg/dL 
fasting lipid profile 

hypertension SBP>95% for sex, age, height urinalysis, electrolytes, BUN, 

creatinine 

øąïïêŠĂöĕøšìŠĂ 

type 2 diabetes mellitus acanthosis nigricans, polyuria, 

polydipsia 

fasting blood glucose, HbA1c, 

insulin level, OGTT 

metabolic syndrome central obesity, insulin 

resistance, dyslipidemia, 

hypertension, glucose tolerance 

fasting blood glucose, lipid 

profile 

polycystic ovarian syndrome irregular menstruation, hirsutism, 

acne, insulin resistance, 

hyperandrogenemia 

pelvic ultrasound, free 

testosterone, LH, FSH 

øąïïìćÜđéĉîĂćĀćøĒúąêĆï 

nonalcoholic Fatty Liver Disease 

(NAFLD) 
hepatomegaly, abdominal pain, 

dependent edema, increased 

transaminase 

AST, ALT. ultrasound, fibroscan 

or CT 

øąïïðøąÿćì 

pseudotumor cerebri headaches, vision changes, 

papilledema 

lumbar puncture (CSF opening 

pressure), CT or MRI 
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êćøćÜìĊę 4 ēøÙøŠüöĒúąõćüąĒìøÖàšĂî (êŠĂ) 
õćüą/ēøÙ ĂćÖćø ĂćÖćøĒÿéÜ ÖćøÿŠÜêøüÝ 

øąïïÖøąéĎÖĒúąÖúšćöđîČĚĂ 

Blount disease  

(tibia vara) 
severe bowing of tibia, knee 

pain, limp 

knee radiographs 

slipped capital femoral epiphysis hip pain, knee pain, limp, 

decreased mobility of hip 

hip radiograph 

musculoskeletal problems back pain. Joint pain. Frequent 

strains or sprains,  

radiographs  

øąïïìćÜđéĉîĀć÷ĔÝ 

obstructive sleep apnea snoring, apnea, restless sleep, 

behavioral problems 

polysomnography  

:  Sheila Gahagan, 20196 

5. ÖćøêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷é đóČęĂĀćĂćÖćøĒÿéÜ×ĂÜēøÙìĊęđðŨîÿćđĀêč×ĂÜēøÙĂšüîêćöêćøćÜìĊę 3 Ēúą 4
ĒúąÖćøóĉÝćøèćÿŠüîÿĎÜēé÷đéĘÖēøÙĂšüîìĊęöĊÿŠüîÿĎÜêćöđÖèæŤĂć÷č (Height-for-Age; HA) êęĈÖüŠćÙŠćöĆí÷åćîĀøČĂđðĂøŤđàĘîĕìúŤ
ìĊę 50 ĀøČĂöĊĂĆêøćÖćøđóĉęö×ĂÜÿŠüîÿĎÜîšĂ÷ÖüŠćðÖêĉ ÙüøêšĂÜêøüÝĀćÿćđĀêčēøÙìćÜÖć÷ìĊęđÖĉéÝćÖÖúčŠöĂćÖćøìćÜóĆîíčÖøøö
ĒúąēøÙøąïïêŠĂöĕøšìŠĂ16  

ÖćøøĆÖþćēøÙĂšüî 

1. ĒîüìćÜÖćøéĎĒúøĆÖþćēøÙĂšüîēé÷ÿöćÙöēõßîćÖćøđéĘÖĒĀŠÜðøąđìýĕì÷16

ĀćÖüĉîĉÝÞĆ÷đðŨîđóĊ÷ÜõćüąîĚĈĀîĆÖđÖĉî (overweight) ĒîąîĈĔĀšĂćĀćøêćöüĆ÷ ĒúąêĉéêćöîĚĈĀîĆÖÿŠüîÿĎÜìčÖ 3-6 đéČĂî 
ĀćÖđ×šćđÖèæŤüĉîĉÝÞĆ÷ēøÙĂšüî öĊĒîüìćÜéĆÜêćøćÜìĊę 5 ĀćÖĂć÷čîšĂ÷ÖüŠć 7 ðŘ ĒúąĕöŠĔßŠõćüąĂšüîøčîĒøÜ (morbid 

obesity) ĒúąĕöŠöĊõćüąĒìøÖàšĂî đðŜćĀöć÷×ĂÜÖćøøĆÖþć ÙČĂ ÖćøÙüïÙčöîĚĈĀîĆÖ (weight maintenance) ĒúąĔĀšöĊ
ÖćøđêĉïēêđóĉęöÙüćöÿĎÜ  

êćøćÜìĊę 5 ĒîüìćÜÖćøøĆÖþćēøÙĂšüî 
Ăć÷čîšĂ÷ÖüŠć 7 ðŘ ĒîüìćÜÖćøøĆÖþć 

1. öĊ morbid obesity Ēúą/ ĀøČĂöĊõćüąĒìøÖàšĂî đßŠî
ÙüćöéĆîēúĀĉêÿĎÜ ēøÙÖøąéĎÖĒúą×šĂ đßŠî Blount’s disease 

õćüą obstructive sleep apnea ĂćÖćø×ĂÜõćüąêŠĂêšćî
ĂĉîàĎúĉî  

- đÝćąđúČĂéÿŠÜêøüÝ lipid profile, fasting blood glucose 

Ēúą alanine aminotransferase (ALT) 
- ðøċÖþćÖčöćøĒóì÷ŤđóČ ęĂÙüïÙčöĂćĀćøĒúąúéîĚĈĀîĆÖ 

(weight reduction) 
- ĒîąîĈđóĉęöÖĉÝÖøøöìćÜÖć÷ 

- êĉéêćöîĚĈĀîĆÖĒúąÿŠüîÿĎÜìčÖ 2-6 đéČĂî 

- ðøċÖþćĒóì÷ŤđÞóćąìćÜêćöõćüąĒìøÖàšĂîøŠüö 
2. ĕöŠöĊõćüąĒìøÖàšĂîĒúąĕöŠĔßŠ morbid obesity - ĔĀšĒîąîĈēõßîïĆââĆêĉÙüïÙčöîĚĈĀîĆÖ (weight 

maintenance) 
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êćøćÜìĊę 5 ĒîüìćÜÖćøøĆÖþćēøÙĂšüî (êŠĂ) 
Ăć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 7 ðŘ ĒîüìćÜÖćøøĆÖþć 

1. öĊ morbid obesity öĊõćüąĒìøÖàšĂîĀøČĂđðŨîÖúčŠöđÿĊ ę÷Ü
(öĊðøąüĆêĉÙøĂïÙøĆüđðŨîēøÙĕ×öĆîĔîđúČĂéñĉéðÖêĉ đðŨîēøÙĀĆüĔÝ
ĒúąĀúĂéđúČĂéÖŠĂîĂć÷č 55 ðŘ Ĕîđóýßć÷ ĒúąÖŠĂîĂć÷č 65 ðŘ 
ĔîđóýĀâĉÜ đðŨîđïćĀüćîĀøČĂđÖĉéÝćÖöćøéćìĊęđðŨîđïćĀüćî
×èąêĆĚÜÙøøõŤ) 

- đÝćąđúČĂéÿŠÜêøüÝ  
- ĀćÖñúñĉéðÖêĉ ðøċÖþćÖčöćøĒóì÷ŤđóČęĂÙüïÙčöĂćĀćø

ĒúąúéîĚĈĀîĆÖ (weight reduction) đðŜćĀöć÷îĚĈĀîĆÖúéúÜ 
øšĂ÷úą 5-10 ×ĂÜîĚĈĀîĆÖðŦÝÝčïĆî 

- đóĉęöÖćøĂĂÖÖĈúĆÜÖć÷  
- êĉéêćöîĚĈĀîĆÖĒúąÿŠüîÿĎÜìčÖ 2-6 đéČĂî 

- ðøċÖþćĒóì÷ŤđÞóćąìćÜêćöõćüąĒìøÖàšĂîøŠüö 

2. ĕöŠöĊõćüąĒìøÖàšĂîĀøČĂÙüćöđÿĊ ę÷ÜĒúąĕöŠĔßŠ morbid

obesity 

- óĉÝćøèćđÝćąđúČĂéÿŠÜêøüÝêćöÙüćöđĀöćąÿö 

2.1 ĀćÖñúđúČĂéðÖêĉ  - ðøċÖþćÖčöćøĒóì÷ŤđóČ ęĂÙüïÙčöĂćĀćøĒúąúéîĚĈĀîĆÖ 
(weight reduction) 

- ĒîąîĈđóĉęöÖĉÝÖøøöìćÜÖć÷ 

- êĉéêćöîĚĈĀîĆÖĒúąÿŠüîÿĎÜìčÖ 2-6 đéČĂî 
2.2 ĀćÖñúđúČĂéñĉéðÖêĉ  - ðøċÖþćÖčöćøĒóì÷ŤđóČ ęĂÙüïÙčöĂćĀćøĒúąúéîĚĈĀîĆÖ 

(weight reduction) đðŜćĀöć÷îĚĈĀîĆÖúéúÜøšĂ÷úą 5-10 
×ĂÜîĚĈĀîĆÖðŦÝÝčïĆî 

- đóĉęöÖćøĂĂÖÖĈúĆÜÖć÷  
- êĉéêćöîĚĈĀîĆÖĒúąÿŠüîÿĎÜìčÖ 2-6 đéČĂî  
- ðøċÖþćĒóì÷ŤđÞóćąìćÜêćöõćüąĒìøÖàšĂîøŠüö 

: , 255716 

ĒêŠĀćÖĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 7 ðŘøŠüöÖĆïđðŨîēøÙĂšüîøčîĒøÜ öĊÙüćöđÿĊę÷ÜĀøČĂöĊõćüąĒìøÖàšĂîøŠüöéšü÷ đßŠî 
õćüąĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝøąéĆïøčîĒøÜ ÙüćöéĆîēúĀĉêÿĎÜ ēøÙđïćĀüćîĀøČĂēøÙ×ĂÜÖøąéĎÖĒúą×šĂ đðŜćĀöć÷×ĂÜÖćøøĆÖþć
ÙČĂ ÖćøúéîĚĈĀîĆÖ (weight reduction) 

2. ĀúĆÖÖćøúéîĚĈĀîĆÖēé÷ÖćøúéóúĆÜÜćî ĒúąĔĀšÿĆéÿŠüîĂ÷ŠćÜđĀöćąÿö×ĂÜĂćĀćøĀöüéĕ×öĆî ēðøêĊî Ēúą
ÙćøŤēïĕăđéøê (hypocaloric balance diet)11,17 êćöĒêŠúąßŠüÜüĆ÷ ÖćøÙĈîüèóúĆÜÜćîđóČęĂĔĀšĂćĀćøúéîĚĈĀîĆÖ ÙüøÙĈîċÜëċÜ
óúĆÜÜćîìĊęđóĊ÷ÜóĂêŠĂÖćøđÝøĉâđêĉïēêìĊęđĀöćąÿöĔîĒêŠúąßŠüÜĂć÷č đóý ĒúąøąéĆï×ĂÜÖĉÝÖøøöìćÜÖć÷ (êćøćÜìĊę 6) 



163

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

êćøćÜìĊę 6 ðøĉöćèóúĆÜÜćîìĊęêšĂÜÖćøÿĈĀøĆïÖćøđÝøĉâđêĉïēêĔîĒêŠúąßŠüÜĂć÷č êćöđóýĒúąøąéĆï×ĂÜÖĉÝÖøøöìćÜÖć÷  

ßŠüÜüĆ÷Ēúąđóý Ăć÷č (ðŘ) 
Physical activity 

Sedentary level 

(kcal) 
Moderate level 

(kcal) 
Active level 

(kcal) 
đéĘÖ 2-3 1,000 1,000-1,400 1,000-1,400 

ĀâĉÜ 4-8 1,200 1,400-1,600 1,400-1,800 

 9-13 1,600 1,600-2,000 1,800-2,200 

 14-18 1,800 2,000 2,400 

ßć÷ 4-8 1,400 1,400-1,600 1,600-2,000 

 9-13 1,800 1,800-2,200 2,000-2,600 

 14-18 2,200 2,400-2,800 2,800-3,200 

:  U.S. Department of Health and Human Services and U.S. Department of Agriculture, 2015-202018  
 

ÖćøúéóúĆÜÜćîúÜêšĂÜĕöŠîšĂ÷đÖĉîĕðÝîìĈĔĀšĕöŠöĊÖćøđÝøĉâđêĉïēêìĆĚÜéšćîîĚĈĀîĆÖĒúąÿŠüîÿĎÜ  ÖćøúéóúĆÜÜćîúÜ 
500-1,000 ÖĉēúĒÙúĂøĊêŠĂüĆî ÝąìĈĔĀšîĚĈĀîĆÖêĆüúéúÜ 0.5-1 ÖĉēúÖøĆöêŠĂÿĆðéćĀŤđðŨîĂ÷ŠćÜîšĂ÷ ìĆĚÜîĊĚÖćøÙĈîüèóúĆÜÜćîêŠĂüĆî 
ĔßšÿĎêøÙĈîüè Holiday-Segar method ēé÷ĔßšîĚĈĀîĆÖ Ideal Body Weight-for-height (IBW) ĔîÖćøÙĈîüè16 ÙŠćÙĈîüè
ìĊęĕéšÝąĀĆÖóúĆÜÜćîĂĊÖ 500 ÖĉēúĒÙúĂøĊĀøČĂÙĉéóúĆÜÜćîøšĂ÷úą 70-80 ×ĂÜóúĆÜÜćîìĊęÙĈîüèĕéš đßŠî IBW 40 ÖĉēúÖøĆö 
ÙĈîüèóúĆÜÜćîéšü÷ Holiday-Segar ĕéš 1,900 ÖĉēúĒÙúĂøĊ đöČęĂÝąđêøĊ÷öĂćĀćøđóČęĂúéîĚĈĀîĆÖ ÝąÝĆéóúĆÜÜćîđìŠćÖĆï 
1,900-500=1,400 ÖĉēúĒÙúĂøĊêŠĂüĆîĀøČĂĀćÖĔßšüĉíĊøšĂ÷úą 70-80 ×ĂÜ 1,900 ÖĉēúĒÙúĂøĊ ÝąĕéšóúĆÜÜćî 1,330-1,520 ÖĉēúĒÙúĂøĊ
êŠĂüĆî  

Moderate energy deficit diet đðŨîÖćøúéóúĆÜÜćîìĆĚÜĀöéĒêŠ÷ĆÜÙÜÿĆéÿŠüî×ĂÜÙćøŤēïĕăđéøê ēðøêĊîĒúąĕ×öĆî
ĔĀšÿöéčú ĀøČĂúéóúĆÜÜćîÝćÖÿĆéÿŠüî×ĂÜĕ×öĆîúÜ ÝĈÖĆéóúĆÜÜćîêŠĂüĆîĂ÷ĎŠìĊę 1,500-1,800 ÖĉēúĒÙúĂøĊ ÿĆéÿŠüî×ĂÜóúĆÜÜćî
ÝćÖĕ×öĆîĔĀšĕöŠđÖĉîÖüŠćÙüćöêšĂÜÖćøêŠĂüĆî đßŠî ĔîđéĘÖēê óúĆÜÜćîÝćÖĕ×öĆîĕöŠđÖĉîøšĂ÷úą 30 ×ĂÜóúĆÜÜćîìĆĚÜĀöé ĔĀšðøĉöćè
ēðøêĊîđóĊ÷ÜóĂĒúąđðŨîēðøêĊîÝćÖđîČĚĂÿĆêüŤìĊęĕöŠöĊĕ×öĆî ĒúąĔĀšĂćĀćøðøąđõìÙćøŤēïĕăđéøêđßĉÜàšĂîĒúąöĊđÿšîĔ÷ĂćĀćø  
úéĂćĀćøìĊęöĊîĚĈêćúđðŨîÿŠüîðøąÖĂï ÖćøđóĉęöñĆÖĒúąñúĕöšìĈĔĀšðøĉöćèĂćĀćøĕöŠĕéšúéîšĂ÷úÜ  úéĂćĀćøìĊęöĊîĚĈêćú
đðŨîÿŠüîðøąÖĂï17  

Low caloric diet ÿĈĀøĆïñĎšðśü÷ēøÙĂšüîìĊęöĊ BMI øąĀüŠćÜ 25-34.9 ĒúąöĊõćüąĒìøÖàšĂî đßŠî ēøÙđïćĀüćî 
ēøÙÙüćöéĆîēúĀĉêÿĎÜ ÝĈÖĆéóúĆÜÜćîêŠĂüĆîĂ÷ĎŠìĊę 800-1,500 ÖĉēúĒÙúĂøĊ ÿćöćøëúéîĚĈĀîĆÖĕéšĂ÷ŠćÜîšĂ÷øšĂ÷úą 8 ×ĂÜîĚĈĀîĆÖ
đøĉęöêšî ĀúĆÜÖćøøĆÖþć 3-6 đéČĂî ÖćøúéîĚĈĀîĆÖÙüøĂ÷ĎŠõć÷ĔêšÖćøéĎĒú×ĂÜÖčöćøĒóì÷ŤēõßîćÖćøđéĘÖ17 

Very low caloric diet ÝĈÖĆéóúĆÜÜćîêŠĂüĆîĂ÷ĎŠìĊęîšĂ÷ÖüŠć 800 ÖĉēúĒÙúĂøĊ ÿĈĀøĆïñĎšðśü÷ēøÙĂšüîøčîĒøÜ BMI 
öćÖÖüŠćĀøČĂđìŠćÖĆï 40 ĒúąöĊõćüąĒìøÖàšĂî ÙüøĔĀšēðøêĊîĔî×îćéÿĎÜđóČęĂúéÖćøÿĎâđÿĊ÷öüúÖúšćöđîČĚĂ ĔĀšÿĆéÿŠüî×ĂÜ
ÙćøŤēïĕăđéøêĒúąĕ×öĆîêęĈ ÙüøđÿøĉöüĉêćöĉîĒúąĒøŠíćêčìĊęÝĈđðŨî ÿćöćøëúéîĚĈĀîĆÖĕéšøšĂ÷úą 10-20 ×ĂÜîĚĈĀîĆÖđøĉęöêšî 
ÖćøúéîĚĈĀîĆÖÙüøĂ÷ĎŠõć÷ĔêšÖćøéĎĒúĂ÷ŠćÜĔÖúšßĉé×ĂÜÖčöćøĒóì÷ŤēõßîćÖćøđéĘÖĒúąÙüøøĆïĕüšøĆÖþćĔîēøÜó÷ćïćú17  

3. ÖćøÖĈĀîéóúĆÜÜćîĔîĂćĀćø óúĆÜÜćîìĊęÙĈîüèĕéšêŠĂüĆî ÙüøÝĆéđðŨîĂćĀćø 3 öČĚĂêŠĂüĆî ĒúąîöÝČé 2 ĒÖšüêŠĂüĆî 
ēé÷öĊÿĆéÿŠüî×ĂÜóúĆÜÜćîÝćÖĕ×öĆîøšĂ÷úą 30 ÝćÖēðøêĊîøšĂ÷úą 20-25 ĒúąÝćÖÙćøŤēïĕăđéøêøšĂ÷úą 45-50 ÖøèĊìĊęöĊ
ÖćøÝĈÖĆéóúĆÜÜćîöćÖêšĂÜĔĀšēðøêĊîĔĀšđóĊ÷ÜóĂêŠĂÙüćöêšĂÜÖćøêćöđóýĒúąĂć÷č ĒúąĂćÝêšĂÜđóĉęö×ċĚî 1.5-2 đìŠć 
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ÿĈĀøĆïîöÝČé ēé÷ìĆęüĕð 1 ÿŠüî (250 öĉúúĉúĉêø) ĔĀšóúĆÜÜćî 150 ÖĉēúĒÙúĂøĊ îößîĉéóøŠĂÜöĆîđî÷ĀøČĂĕ×öĆîêęĈ
ĔĀšóúĆÜÜćî 110 ÖĉēúĒÙúĂøĊ îößîĉéĕ×öĆîýĎî÷ŤđðĂøŤđàĘîêŤ (îö×ćéöĆîđî÷) ĔĀšóúĆÜÜćî 90 ÖĉēúĒÙúĂøĊ đéĘÖēøÙĂšüîĒúąđéĘÖìĊęĂć÷č
öćÖÖüŠć 2 ðŘ ÿćöćøëĔĀšîößîĉéĕ×öĆîêęĈĕéš ÖøèĊìĊęöĊĕ×öĆîĔîđúČĂéÿĎÜñĉéðÖêĉÙüøĕéšøĆïîö×ćéöĆîđî÷ 

ÿĈĀøĆïĂćĀćøüŠćÜĔîđéĘÖēøÙĂšüî ÿćöćøëÝĆéĔĀš 1-2 öČĚĂêŠĂüĆî ÙüøđðŨîñúĕöšĀøČĂñúĕöšĂïĒĀšÜìĊęĕöŠĀüćî 2-3 ÿŠüîêŠĂüĆî
øŠüöÖĆïîöÝČéĀøČĂ×îöðŦÜßîĉéēăúüĊìĀøČĂíĆâóČß đßŠî ëĆęüêšö ëĆęüĂï ÿĈĀøĆïîĚĈñúĕöšÿéĀøČĂîĚĈñúĕöš 100 đðĂøŤđàĘîêŤ đßŠî 
îĚĈÿšö îĚĈòøĆęÜ ÿćöćøëĔĀšĔîðøĉöćèÝĈÖĆéĕöŠđÖĉî 120 öĉúúĉúĉêøêŠĂüĆî  

4. ÖćøðøĆïđðúĊę÷îüĉëĊßĊüĉê ĕéšĒÖŠ ÖćøðøĆïđðúĊę÷îĒúąÙüïÙčöĂćĀćø ÖćøđóĉęöÖĉÝÖøøöìćÜÖć÷ĒúąÖćøĂĂÖÖĈúĆÜÖć÷ 
ÖćøðøĆïđðúĊę÷îóùêĉÖøøö ÷ĆÜđðŨîĒîüìćÜĀúĆÖĔîÖćøøĆÖþćēøÙĂšüîĔîđéĘÖ6,11,17 

 

ÖćøðøĆïđðúĊę÷îóùêĉÖøøö ÙüøđîšîĕðìĊęóùêĉÖøøöìĊęđðŨîđĀêčĀøČĂÖøąêčšîĔĀšöĊóùêĉÖøøöĒúąîĉÿĆ÷ÖćøøĆïðøąìćî
ìĊęĕöŠđĀöćąÿö ĀøČĂđÖĉîÙüćöêšĂÜÖćøĔßšóúĆÜÜćî ēé÷đîšîìĊęÝąðøĆïđðúĊę÷îĒîüÙĉé ÙüćöøĎšÿċÖ øüöëċÜĂĉìíĉóúÝćÖÖćøđ×šćøŠüöÿĆÜÙö
ìĊęÿŠÜđÿøĉöĔĀšÖĉî đîšîìĊęÖćøðøĆïđðúĊę÷îüĉëĊßĊüĉêĔîøą÷ą÷ćüöćÖÖüŠćÖćøđðúĊę÷îóùêĉÖøøöĒÙŠßŠüÜÿĆĚîė ĒúąĀćÖđðŨîĕðĕéš
ÖćøðøĆïđðúĊę÷îøŠüöÖĆîđðŨîÖúčŠöéĊÖüŠćĒïïðŦÝđÝÖïčÙÙú  

4.1 đêøĊ÷öÙüćöóøšĂö ñĎšðśü÷ĒúąñĎšđúĊĚ÷ÜéĎĀøČĂÙøĂïÙøĆü êšĂÜøĆïøĎšĒúąìĈÙüćöđ×šćĔîüŠćÙüćöĂšüîđðŨîēøÙ 
îĈĕðÿĎŠÿč×õćüąìĊęĕöŠéĊêćööć êšĂÜĒÖšĕ×ĀøČĂøĆÖþć ÿöćßĉÖĔîÙøĂïÙøĆüêšĂÜøĆïøĎšĒúąøŠüööČĂĕðĔîìćÜđéĊ÷üÖĆî đßŠî ĔîïćÜÙøĂïÙøĆü 
öćøéćĂćÝßŠü÷éĎĒúÙüïÙčöĂćĀćø ĒêŠðĎś÷Šćêć÷ć÷ĂćÝêćöĔÝðúŠĂ÷ĔĀšøĆïðøąìćî×îöĀüćîĀøČĂéČęöîĚĈĀüćî ĀćÖöĊÙüćöĕöŠÿĂéÙúšĂÜÖĆî
đßŠîîĊĚÝąìĈĔĀšÖćøðøĆïđðúĊę÷îóùêĉÖøøöĒúąúéîĚĈĀîĆÖĕöŠĕéšñú 

4.2 ÖĈĀîéóùêĉÖøøöÝĈđóćąĀøČĂđðŜćĀöć÷ìĊęêšĂÜÖćøđðúĊę÷îĒðúÜ đßŠî ÖćøđúĉÖóùêĉÖøøöîĂîÖĉî
ĀîšćēìøìĆýîŤ đúĉÖóùêĉÖøøöÖĉîĂćĀćøöČĚĂéċÖ ÖćøđúĉÖéČęöîĚĈĂĆéúö ÖćøàČĚĂĂćĀćøìĂéĀúĆÜđúĉÖđøĊ÷î Öćøđ×šćøšćîÿąéüÖàČĚĂ
ìčÖüĆîĀúĆÜđúĉÖđøĊ÷î đðŨîêšî 

4.3 êĆĚÜđðŜćĀöć÷ìĊęđðŨîĕðĕéšìĆĚÜøą÷ąÿĆĚîĒúąøą÷ą÷ćü ÿöđĀêčÿöñú ÙŠĂ÷ė ðøĆïđðúĊę÷îìĊúąîšĂ÷ đßŠî 
đðŜćĀöć÷øą÷ąÿĆĚî 1 đéČĂî ÝąúéîĚĈĀîĆÖ 1-2 ÖĉēúÖøĆö Ĕîøą÷ą÷ćü đßŠî 6-12 đéČĂîÝąúéîĚĈĀîĆÖ 5-10 ÖĉēúÖøĆö Ýąúéðøĉöćè×šćü
úÜöČĚĂúą ½ ëċÜ 1 ìĆóóĊ Ýąúé×îöëčÜÝćÖøĆïðøąìćîìčÖüĆîđðŨî 2-3 ÙøĆĚÜêŠĂÿĆðéćĀŤ ĒúąêŠĂĕð 1 ÙøĆĚÜêŠĂÿĆðéćĀŤ ĒúąêŠĂĕð 
1 ÙøĆĚÜêŠĂ 2 ÿĆðéćĀŤ ÝąúéÖćøéČęößćđ×Ċ÷üÝćÖ 2-3 ×üéêŠĂÿĆðéćĀŤ đðŨî 1 ×üéêŠĂÿĆðéćĀŤĒúąÝąđúĉÖéČęöĔîìĊęÿčé  

4.4 êĉéêćöĒúąÖĈÖĆïéĎĒúêîđĂÜ öĊÖćøÝéïĆîìċÖ đßŠî ßĆęÜîĚĈĀîĆÖÿĆðéćĀŤúąÙøĆĚÜ ïĆîìċÖĂćĀćøĂ÷ŠćÜîšĂ÷
ÿĆðéćĀŤúąÙøĆĚÜ ïĆîìċÖĂćĀćø 7 üĆîÖŠĂîëċÜüĆîîĆéóïĒóì÷Ť ïĆîìċÖÖćøĂĂÖÖĈúĆÜÖć÷ ÙüøöĊÿöčéïĆîìċÖðøąÝĈêĆü 

4.5 ÙüïÙčöÿĉęÜđøšćĀøČĂÿĉęÜÖøąêčšî đßŠî ÝąøĆïðøąìćîĂćĀćøđöČęĂëċÜđüúćöČĚĂĂćĀćøđìŠćîĆĚî øĆïðøąìćîđöČęĂĀĉü 
ĕöŠøĆïðøąìćîđóøćąĀîšćêćĂćĀćøĀøČĂđóøćąöĊ×ĂÜøćÜüĆú×ĂÜđúŠî×ć÷óøšĂöĂćĀćø ĕöŠöĊĂćĀćø  đßŠî ×ĂÜ×ïđÙĊĚ÷ü îĚĈĀüćî
àČĚĂđÖĘïĕüšĔîïšćî ÝĈÖĆéÖćøđ×šćëċÜÿČęĂìĊęēÛþèćĂćĀćø  

4.6 ÿŠÜđÿøĉöìĆÖþąĔĀšøĎšÝĆÖÙüïÙčöéĎĒúêîđĂÜĒúąøĆïøĎšÙüćöÿćöćøë×ĂÜêîđĂÜ đßŠî òřÖóùêĉÖøøöĒúąîĉÿĆ÷
ÖćøøĆïðøąìćîđðŨîđüúć øĆïðøąìćîêćöÙüćöĀĉüĂĉęö×ĂÜêî øĆïðøąìćîéšü÷êîđĂÜ éĎĒúêîđĂÜ đßŠî đðŨîÙîÝéïĆîìċÖĂćĀćøđĂÜ 
ßĆęÜîĚĈĀîĆÖđĂÜ ÝĆéêćøćÜÖćøĂĂÖÖĈúĆÜÖć÷đĂÜ  

4.7 öĊøąïïÿîĆïÿîčîìĊęéĊ ĔîøąéĆïÙøĂïÙøĆü ÿöćßĉÖĔîÙøĂïÙøĆüÙüøðøĆïüĉëĊßĊüĉêĕðéšü÷ÖĆî đßŠî đéĘÖöĊÖćø
ðøĆïđðúĊę÷îĂćĀćø ÖĘÙüøìĈĂćĀćøÿč×õćóÿĈĀøĆïìčÖÙîĔîÙøĂïÙøĆü ÖćøĀšćöđéĘÖøĆïðøąìćîĂćĀćøĕ×öĆî ĀøČĂĀšćöđéĘÖ
éČęöîĚĈĀüćîĒêŠëšćñĎšĔĀâŠ÷ĆÜøĆïðøąìćîđĀöČĂîđéĉö ÖćøðøĆïđðúĊę÷îóùêĉÖøøöÖĘ÷ćÖìĊęÝąÿĈđøĘÝ ĔîøąéĆïēøÜđøĊ÷îĀøČĂßčößî
ÖĘĕöŠÙüøöĊĂćĀćø×÷ąĀøČĂđÙøČęĂÜéČęöìĊęĕöŠöĊðøąē÷ßîŤ×ć÷ĔîēøÜđøĊ÷îĀøČĂßčößî  

4.8 ìĈĂ÷ŠćÜöĊÙüćöÿč×đðŨîîĆîìîćÖćøĒúąìĈĂ÷ŠćÜĒîŠüĒîŠÿöęĈđÿöĂ đßŠî  ÖćøđóĉęöÖĉÝÖøøöìćÜÖć÷
ĀøČĂÖĊāćêćöÙüćößĂïĀøČĂÙüćöëîĆé×ĂÜđéĘÖ ïćÜÙîĂćÝßĂïđøĊ÷îđêšîöćÖÖüŠćđúŠîÖĊāć ïćÜÙîĂćÝßĂïÖćøðŦũîÝĆÖø÷ćî 
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ïćÜÙîßĂïÖĊāćĒïïÖúčŠö đßŠî ôčêïĂú ÖćøđóĉęöÖĉÝÖøøöìćÜÖć÷đóČęĂúéîĚĈĀîĆÖêšĂÜìĈĂ÷ŠćÜÿöęĈđÿöĂĒúąêŠĂđîČęĂÜÝċÜÝąĕéšñú 
ĂćÝêšĂÜöĊêćøćÜđüúćÖĈÖĆïĔîßŠüÜĒøÖđóČęĂßŠü÷ĔĀšđÙ÷ßĉîÝîðäĉïĆêĉđðŨîîĉÿĆ÷ 

4.9 öĊÙüćö÷ČéĀ÷čŠîóĂÿöÙüø đßŠî ÿĈĀøĆïđéĘÖĔîēĂÖćÿóĉđýþĀøČĂēĂÖćÿÿĈÙĆâ ĂćÝöĊ×šĂêÖúÜĔĀš
øĆïðøąìćîĂćĀćøĀøČĂ×îöĕéš đßŠî üĆîđÖĉé ĂćÝöĊĕĂýÖøĊöĀøČĂđÙšÖ ĀøČĂîĚĈñúĕöš îĚĈĀüćîĕéšïšćÜ ÜćîđúĊĚ÷ÜðŘĔĀöŠ×ĂÜÙøĂïÙøĆü 
ĂćÝöĊđöîĎĂćĀćøàċęÜðÖêĉĕöŠĕéšøĆïðøąìćîïšćÜ îĂÖÝćÖîĊĚĀćÖêĉéêćöóïüŠćîĚĈĀîĆÖöĊ×ċĚîúÜïšćÜÖĘÙüøÿîĆïÿîčîĔĀšìĈêŠĂĕð 
ïćÜóùêĉÖøøöĂćÝ÷ĆÜđúĉÖĕöŠĕéšĒêŠĀćÖöĊĒîüēîšöĀøČĂöĊÙüćöêĆĚÜĔÝÖĘÿćöćøëêĉéêćöĕðÖŠĂîĕéš   

5. ÖćøđóĉęöÖćøđÙúČęĂîĕĀüĒúąÖĉÝÖøøöìćÜÖć÷ 

ĒîąîĈĔĀšđéĘÖĂć÷č 6-17 ðŘ öĊÖĉÝÖøøöìćÜÖć÷ĀøČĂĂĂÖÖĈúĆÜÖć÷Ă÷ŠćÜîšĂ÷ 60 îćìĊêŠĂüĆî ēé÷đðŨîĂĂÖÖĈúĆÜ
ĒïïĔßšĂĂÖàĉđÝî øąéĆïĔßšĒøÜðćîÖúćÜĂ÷ŠćÜîšĂ÷ 60 îćìĊêŠĂüĆî ìčÖüĆî ĒúąøąéĆïĔßšĒøÜĂ÷ŠćÜĀîĆÖĂ÷ŠćÜîšĂ÷ 3 üĆîêŠĂÿĆðéćĀŤ 
ÙüøöĊĒïïđóĉęöÙüćöĒ×ĘÜĒøÜ×ĂÜÖúšćöđîČĚĂĂ÷ŠćÜîšĂ÷ 3 üĆîêŠĂÿĆðéćĀŤ ĒúąĒïïđóĉęöÙüćöĒ×ĘÜĒøÜ×ĂÜÖøąéĎÖĂ÷ŠćÜîšĂ÷ 3 üĆî
êŠĂÿĆðéćĀŤ7,18-21    

5.1 ÖĉÝÖøøöìćÜÖć÷øąéĆïĔßšĒøÜðćîÖúćÜ (moderate intensity) đßŠî ÖćøđéĉîđøĘüĂĆêøć 6.5 Öĉēúđöêø
êŠĂßĆęüēöÜ ÖćøìĈÙüćöÿąĂćéïšćî đßŠî ëĎóČĚî ÖćøéĎéòčśî ÖćøđßĘéÖøąÝÖ ÖćøêĆéĀâšć ÖćøðŦũîÝĆÖø÷ćîĂĆêøćđøĘü 16-19 Öĉēúđöêø
êŠĂßĆęüēöÜ ÖćøđúŠîĒïéöĉîêĆî đìîîĉÿðøąđõìÙĎŠ 

5.2 ÖĉÝÖøøöìćÜÖć÷øąéĆïĔßšĒøÜĂ÷ŠćÜĀîĆÖ (vigorous intensity) đßŠî ÖćøüĉęÜĂĆêøćđøĘü 9.6 Öĉēúđöêø
êŠĂßĆęüēöÜ Öćøđéĉîđ×ć ðŘîđ×ć Öćø×čéóøüîéĉîìĈÿüî ÖćøðŦũîÝĆÖø÷ćîĂĆêøćđøĘü 22.5-25 ÖĉēúđöêøêŠĂßĆęüēöÜ ÖćøđúŠîđìîîĉÿ
ðøąđõìđéĊę÷ü ÖćøđúŠîôčêïĂú ïćÿđÖêïĂú üŠć÷îĚĈĒïïđøĘü 

5.3 ÖćøđóĉęöÖćøđÙúČęĂîĕĀüĒúąÖĉÝÖøøöìćÜÖć÷ĔîĒêŠúąßŠüÜüĆ÷ 

5.3.1 üĆ÷ìćøÖ đßŠî ÖćøòřÖóĆçîćÖćøđöČęĂêČęî đßŠî òřÖÙüęĈ Ùúćî đéĉî Ă÷ŠćÜîšĂ÷ 30 îćìĊêŠĂüĆî 

5.3.2 üĆ÷ĀĆéđéĉî đßŠî đéĉîđúŠîĔîïšćîĀøČĂúąĒüÖïšćî đúŠîîĂÖïšćî 3 ßĆęüēöÜêŠĂüĆî 

5.3.3 üĆ÷ÖŠĂîüĆ÷đøĊ÷î đßŠî ÖćøđúŠîĕúŠÝĆï Öćø×üšćÜĒúąđÖĘïúĎÖïĂú ÖćøđúŠîđÙøČęĂÜđúŠîðŘîðść÷ 
3 ßĆęüēöÜêŠĂüĆî ēé÷öĊĂ÷ŠćÜîšĂ÷ 1 ßĆęüēöÜìĊęĂĂÖĒøÜøąéĆïðćîÖúćÜ 

5.3.4 üĆ÷đøĊ÷îøąéĆïðøąëö đßŠî ÖćøđúŠîĒïïĂĉÿøą ÖćøđúŠîÖĊāćđóČęĂÙüćöÿîčÖÿîćîĂ÷ŠćÜîšĂ÷ 
60 îćìĊêŠĂüĆîĒúąĂĂÖÖĈúĆÜÖć÷đóČęĂÙüćöĒ×ĘÜĒøÜ×ĂÜÖúšćöđîČĚĂĒúąÖøąéĎÖ 3 üĆîêŠĂÿĆðéćĀŤ 

5.3.5 üĆ÷đøĊ÷îøąéĆïöĆí÷öêšî đßŠî ÖĊāćĀøČĂÖĉÝÖøøöÖúčŠöđóČęĂòřÖÖćøđ×šćøŠüöÿĆÜÙö öĊÙüćöĀúćÖĀúć÷
×ĂÜßîĉéÖĊāćĂ÷ŠćÜîšĂ÷ 60 îćìĊêŠĂüĆî ĒúąĂĂÖÖĈúĆÜÖć÷đóČęĂÙüćöĒ×ĘÜĒøÜ×ĂÜÖúšćöđîČĚĂĒúąÖøąéĎÖ 3 üĆîêŠĂÿĆðéćĀŤ 

5.3.6 üĆ÷đøĊ÷îøąéĆïöĆí÷öðúć÷ đßŠî ÖĊāćĀøČĂÖĉÝÖøøöÖúčŠöđóČęĂòřÖÖćøđ×šćøŠüöÿĆÜÙö öĊÙüćöĀúćÖĀúć÷
×ĂÜßîĉéÖĊāć ĂćÝöĊÖĊāćđóČęĂÖćøĒ×ŠÜ×ĆîĕéšĂ÷ŠćÜîšĂ÷ 60 îćìĊêŠĂüĆî ĒúąĂĂÖÖĈúĆÜÖć÷đóČęĂÙüćöĒ×ĘÜĒøÜ×ĂÜÖúšćöđîČĚĂ
ĒúąÖøąéĎÖ 3 üĆîêŠĂÿĆðéćĀŤ 

6. ÖćøøĆÖþćéšü÷÷ć 
÷ćìĊęĂÜÙŤÖćøĂćĀćøĒúą÷ćÿĀøĆåĂđöøĉÖćøĆïøĂÜĔĀšÿćöćøëĔßšĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 16 ðŘ ÙČĂ ÷ćÖúčŠö pancreatic 

lipase inhibitor ßČęĂÖćøÙšć ÙČĂ orlistat ĂĂÖùìíĉĝ÷Ćï÷ĆĚÜÖćøìĈÜćî×ĂÜđĂîĕàöŤ÷ŠĂ÷ĕ×öĆî ìĈĔĀšÿćøĂćĀćøðøąđõìĕ×öĆîĕöŠéĎéàċö 
öĊñúĔĀšîĚĈĀîĆÖúéúÜđúĘÖîšĂ÷ĔîÙîìĊęĂšüîøčîĒøÜ öĊñú×šćÜđÙĊ÷Ü×ĂÜ÷ć đßŠî ìšĂÜĂČé ëŠć÷ĂčÝÝćøąđðŨîöĆî ëŠć÷đúĘé ĂćÝóĉÝćøèć
ĔßšøŠüöÖĆïÖćøúéîĚĈĀîĆÖéšü÷üĉíĊĂČęî6  

7. ÖćøøĆÖþćéšü÷ÖćøñŠćêĆé  
ĕéšĒÖŠ ÖćøñŠćêĆéÖøąđóćąĂćĀćøéšü÷üĉíĊ sleeve gastrectomy, Roux-en-Y gastric bypass Ēúą adjustable 

gastric band6,11,14,17   
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7.1 ×šĂïŠÜßĊĚ  
7.1.1 BMI öćÖÖüŠć 35 ÖĉēúÖøĆöêŠĂêćøćÜđöêøøŠüöÖĆïöĊ severe comorbidity đßŠî severe 

OSA, pseudotumor cerebri, severe progressive steatohepatitis đðŨîêšî 

7.1.2 BMI öćÖÖüŠć 40 ÖĉēúÖøĆöêŠĂêćøćÜđöêøøŠüöÖĆïöĊ comorbidity 

7.1.3 Physical maturity ĕéšĒÖŠ 95% of predicted adult stature ēé÷éĎÝćÖĂć÷čÖøąéĎÖĒúą 
Tanner stage IV 

7.1.4 ĕéšó÷ć÷ćöúéîĚĈĀîĆÖ éšü÷ÖćøÙüïÙčöĂćĀćøĒúąĂĂÖÖĈúĆÜÖć÷Ă÷ŠćÜđêĘöìĊęĒúšü 

7.1.5 ÿćöćøëðäĉïĆêĉêćöÙĈĒîąîĈ ìĆĚÜÖŠĂîĒúąĀúĆÜñŠćêĆéĕéšĂ÷ŠćÜđÙøŠÜÙøĆé đ×šćĔÝÙüćöđÿĊę÷Ü
Ēúąðøąē÷ßîŤìĊęÝąĕéšøĆïÝćÖÖćøñŠćêĆé ĒúąöĊÙøĂïÙøĆüìĊęÿćöćøëéĎĒúÿîĆïÿîčîĕéš 

7.2 ×šĂĀšćö 

7.2.1 ēøÙĂšüîìĊęöĊÿćđĀêčÝćÖēøÙìćÜÖć÷ìĊęÿćöćøëøĆÖþćĕéšéšü÷÷ć 

7.2.2 ĕöŠĂ÷ĎŠøąĀüŠćÜÖćøđÿóĀøČĂïĈïĆéøĆÖþćÿćøđÿóêĉé 

7.2.3 ĕöŠöĊÿêĉðŦââćïÖóøŠĂÜ ĀøČĂðŦâĀćìćÜÝĉêđüß ìĊęĕöŠÿćöćøëéĎĒúêîđĂÜêćöĒñîÖćøøĆÖþć
ĀúĆÜÖćøñŠćêĆéĕéš 

7.2.4 üćÜĒñîìĊęÝąêĆĚÜÙøøõŤõć÷Ĕî 12-18 đéČĂî 

7.2.5 ĕöŠÿćöćøëêĆéÿĉîĔÝĒúąóĉÝćøèćÙüćöđÿĊę÷ÜĒúąðøąē÷ßîŤ×ĂÜÖćøñŠćêĆéĕéš 
 

ÖćøðŜĂÜÖĆîēøÙĂšüî 

ÖćøðøĆïđðúĊę÷îĂćĀćøĒúąÖĉÝÖøøöìćÜÖć÷ ÷ĆÜöĊðøąÿĉìíĉñúĔîÖćøúééĆßîĊöüúÖć÷đóČęĂðŜĂÜÖĆîĕöŠĔĀšîĚĈĀîĆÖđÖĉî
ĒúąđðŨîēøÙĂšüîĔîđéĘÖĂć÷č 0-5 ðŘ Ēúą 6-12 ðŘ ĒêŠ÷ĆÜĕöŠöĊÖćøýċÖþćìĊęöĊĀúĆÖåćîÿîĆïÿîčîđóĊ÷ÜóĂüŠćĕéšñúĔîÖúčŠöĂć÷č 13-18 ðŘ22  

ÖćøðŜĂÜÖĆîêĆĚÜĒêŠÖŠĂîĒúą×èąêĆĚÜÙøøõŤ ĕéšĒÖŠ ÖŠĂîêĆĚÜÙøøõŤĀâĉÜüĆ÷đÝøĉâóĆîíčŤÙüøöĊéĆßîĊöüúÖć÷ðÖêĉ ×èąêĆĚÜÙøøõŤ
ĕöŠÿĎïïčĀøĊę ÿćöćøëĂĂÖÖĈúĆÜÖć÷øąéĆïðćîÖúćÜ ĀćÖöĊēøÙđïćĀüćî×èąêĆĚÜÙøøõŤ ÙüøøĆÖþćĒúąÙüïÙčöøąéĆïîĚĈêćúĔîđúČĂé
ĔĀšðÖêĉ ÙüïÙčöĔĀšîĚĈĀîĆÖđóĉęöøąĀüŠćÜêĆĚÜÙøøõŤĂ÷ŠćÜđĀöćąÿö6  

üĆ÷ìćøÖ ÙüøđúĊĚ÷ÜúĎÖéšü÷îöĒöŠĂ÷ŠćÜđéĊ÷üĂ÷ŠćÜîšĂ÷ 4-6 đéČĂî ĒúąøŠüöÖĆïĂćĀćøêćöüĆ÷ÝîĂć÷č 12 đéČĂî 
đøĉęöĂćĀćøêćöüĆ÷đöČęĂĂć÷č 4-6 đéČĂî ĒúąĕöŠđøĉęöîĚĈñúĕöšÖŠĂîĂć÷č 12 đéČĂî6  

ĔîøąéĆïÙøĂïÙøĆü ÙüøÿŠÜđÿøĉöóùêĉÖøøöĒúąîĉÿĆ÷ÖćøøĆïðøąìćîĂćĀćøĒúąĒïïĂ÷ŠćÜìĊęéĊ ĕéšĒÖŠ øĆïðøąìćîĂćĀćø
đðŨîöČĚĂĒúąêøÜđüúć ĕöŠÜéĂćĀćøöČĚĂĔéöČĚĂĀîċęÜ ēé÷đÞóćąöČĚĂđßšć ĕöŠéĎēìøìĆýîŤøąĀüŠćÜøĆïðøąìćîĂćĀćø ĔßšÝćîøĆïðøąìćî
×îćéđĀöćąÿö ĕöŠĔßšÝćî×îćéĔĀâŠ đóČęĂÙüïÙčöĕöŠĔĀšêĆÖĂćĀćøðøĉöćèöćÖĀøČĂđÖĉîÿŠüîöćêøåćî ÜéĀøČĂđúĊę÷ÜĂćĀćøĀüćî 
×îöĀüćî ĀøČĂđÙøČęĂÜéČęöøÿĀüćî ĕöŠöĊēìøìĆýîŤĔîĀšĂÜîĂî ÝĈÖĆéđüúćéĎēìøìĆýîŤĒúąđúŠîđÖöÿŤ  ĕöŠĔßšĂćĀćøđðŨîÿŠüîĀîċęÜ
×ĂÜøćÜüĆú6  

ĔîøąéĆïēøÜđøĊ÷î ēøÜđøĊ÷îÙüøöĊöćêøÖćøĀøČĂîē÷ïć÷ đßŠî ĕöŠÿŠÜđÿøĉöĔĀšÝĈĀîŠć÷×îöĀüćîĒúąúĎÖÖüćéĔîēøÜđøĊ÷î 
ĀøČĂ×ć÷ĂćĀćøđĀúŠćîĊĚĔîÖĉÝÖøøöøąéöìčîêŠćÜė øšćîÙšćĀøČĂđÙøČęĂÜÝĈĀîŠć÷ĂćĀćøĂĆêēîöĆêĉĔîēøÜđøĊ÷îÙüøöĊĒêŠÿĉîÙšćìĊęöĊÙčèÙŠć
ìćÜēõßîćÖćø ĕöŠÿŠÜđÿøĉöĔĀšñúĉêõĆèæŤ×îöĒúąđÙøČęĂÜéČęö đðŨîñĎšÿîĆïÿîčîÖĉÝÖøøöÖĊāć ÝĆéđêøĊ÷öîĚĈéČęöÿąĂćéĔĀšîĆÖđøĊ÷îđ×šćëċÜ 
ÿŠÜđÿøĉöĔĀšÙøĎöĊÙüćöøĎšđøČęĂÜēõßîćÖćøĒúąðøąē÷ßîŤ×ĂÜÖćøöĊÖĉÝÖøøöìćÜÖć÷ ÿŠÜđÿøĉöĔĀšîĆÖđøĊ÷îøĎšÝĆÖĒúąđ×šćĔÝēõßîïĆââĆêĉ 
ĒúąüĉëĊßĊüĉêìĊęîĈĕðÿĎŠÿč×õćüąìĊęéĊ ÝĆéĔĀšîĆÖđøĊ÷îöĊÖĉÝÖøøöìćÜÖć÷Ă÷ŠćÜîšĂ÷ 60 îćìĊ 5 üĆîêŠĂÿĆðéćĀŤ 
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ĔîøąéĆïßčößî ÙüøöĊóČĚîìĊęÿĈĀøĆïĂĂÖÖĈúĆÜÖć÷ĀøČĂöĊÖĉÝÖøøöîĆîìîćÖćøìĊęðúĂéõĆ÷ öĊóČĚîìĊęìĊęÿćöćøëđéĉî
ĀøČĂðŦũîÝĆÖø÷ćî ÿŠÜđÿøĉöĔĀšĔßšïĆîĕé úéÖćøĔßšúĉôêŤ ÿŠÜđÿøĉöĒúąĒîąîĈĔĀšßčößî øĎšÝĆÖĂćĀćøÿč×õćó đêøĊ÷öđöîĎÿč×õćó
ÝćÖüĆêëčéĉïĔîìšĂÜëĉęî (êćøćÜìĊę 7) 
 

êćøćÜìĊę 7 ÙĈĒîąîĈĔîÖćøðŜĂÜÖĆîēøÙĂšüî  
ßŠüÜüĆ÷ ÙĈĒîąîĈ 

üĆ÷ìćøÖ - đúĊĚ÷ÜúĎÖéšü÷îöĒöŠ 
 - đúĊę÷ÜîöñÿöÿĎêøìćøÖĒúąĂćĀćøêćöüĆ÷ìĊęöĊøÿĀüćîÝĆé 
 - đúĊę÷ÜÖćøéĎéîö×üéìĊęöĊóúĆÜÜćîđ×šö×šîÿĎÜēé÷ĕöŠÝĈđðŨî 
üĆ÷ÖŠĂîüĆ÷đøĊ÷î  - øĆïðøąìćîĂćĀćøđðŨîöČĚĂ ēé÷ÝĆéĂćĀćøĀúĆÖ 3 öČĚĂĒúąĂćĀćøüŠćÜ ĕöŠđÖĉî 2 öČĚĂ 
(2-6 ðŘ) - øĆïðøąìćîĂćĀćøĔĀšöĊÙüćöĀúćÖĀúć÷ đîšîòřÖĔĀšøĆïðøąìćîñĆÖĒúąñúĕöš  
 - ÜéĂćĀćøìĊęöĊóúĆÜÜćîÿĎÜĒúąöĊÙčèÙŠćìćÜēõßîćÖćøêęĈ đßŠî ×îö×ïđÙĊĚ÷üìĊęöĊøÿđÙĘö ĂćĀćøìĂé  

đïđÖĂøĊĒúąîĚĈĀüćî 
 - óŠĂĒöŠÙüøĔĀšúĎÖøĆïðøąìćîđĂÜÝîøĎšÿċÖĂĉęö ĕöŠÙüøïĆÜÙĆïĔĀšøĆïðøąìćîÝîĀöé đéĘÖÙüøÿćöćøë

ïĂÖÙüćöĀĉüĂĉęöĕéšéšü÷êîđĂÜ 
 - ÝĆéĂćĀćøĔĀšöĊĀîŠü÷ïøĉēõÙđĀöćąÿöÖĆïĂć÷č×ĂÜúĎÖ 
 - ÝĈÖĆéÖćøøĆïðøąìćî×ĂÜüŠćÜĀøČĂ×îö×ïđÙĊĚ÷üĔîßŠüÜóĆÖñŠĂî øüöëċÜđÙøČęĂÜéČęöìĊęöĊøÿĀüćî 
 - øĆïðøąìćîĂćĀćøĀøČĂđêøĊ÷öĂćĀćøĔîÙøĂïÙøĆü đóČęĂòřÖÿĆÜÙöĒúąĒïïĂ÷ŠćÜìĊęéĊĔîđøČęĂÜóùêĉÖøøö

ĒúąîĉÿĆ÷ÖćøïøĉēõÙìĊęéĊ 
 - óŠĂĒöŠđðŨîĒïïĂ÷ŠćÜìĊęéĊĔîÖćøđúČĂÖøĆïðøąìćîĂćĀćø ĒêŠĔî×èąđéĊ÷üÖĆîÖĘđðŗéēĂÖćÿĔĀšúĎÖĕéšđúČĂÖ

ĂćĀćøìĊęöĊðøąē÷ßîŤđĂÜõć÷ĔêšÙĈĒîąîĈ 
üĆ÷đøĊ÷îĒúąüĆ÷øčŠî - ÿŠÜđÿøĉöĔĀšöĊÖĉÝÖøøöìćÜÖć÷ 
 - ÝĈÖĆéđüúćéĎēìøìĆýîŤĒúąÿČęĂĀîšćÝĂ 
 - ÿŠÜđÿøĉöĔĀšøĆïðøąìćîñĆÖĒúąñúĕöš 
 - ÝĈÖĆéÖćøøĆïðøąìćîĂćĀćøóúĆÜÜćîÿĎÜĒúąĂćĀćøìĊęöĊÿćøĂćĀćøîšĂ÷ 
 - ÝĈÖĆéÖćøéČęöđÙøČęĂÜéČęöøÿĀüćî 
 - ðøĆïđðúĊę÷îÿõćóĒüéúšĂö×ĂÜđéĘÖ đóĉęöÖĉÝÖøøöìćÜÖć÷ìĆĚÜìĊęēøÜđøĊ÷îĒúąßčößî 
 - öĊÖĉÝÖøøöÙøĂïÙøĆüøŠüöÖĆî đßŠî ìĈĂćĀćøĒúąøĆïðøąìćîĂćĀćøøŠüöÖĆî 
 - úéēĂÖćÿÖćøđ×šćëċÜÿČęĂĒúąÖćøÿŠÜđÿøĉöÖćøêúćé×ĂÜĂćĀćøìĊęĕöŠöĊðøąē÷ßîŤ 
ÙĈĒîąîĈìĆęüĕð - øĆïðøąìćîĂćĀćøđðŨîöČĚĂ öĊöČĚĂĂćĀćøüŠćÜìĊęÖĈĀîéĕüš  
 - ĔßšđüúćĔîÖćøøĆïðøąìćîĔĀšđĀöćąÿö øĆïðøąìćîßšćė 
 - øĆïðøąìćîĂćĀćøøŠüöÖĆî ìĈĔĀšđÖĉéÙüćöóċÜóĂĔÝÝćÖÖćøöĊÿĆÜÙööćÖÖüŠćÖćøøĆïðøąìćîĂ÷ŠćÜđéĊ÷ü 
 - ĕöŠøĆïðøąìćîĂćĀćøĀøČĂĂćĀćøüŠćÜĀîšćēìøìĆýîŤ ×èąđúŠîĀøČĂìĈÜćîĀøČĂ×èąĔßšÙĂöóĉüđêĂøŤ 
 - đúČĂÖðøčÜĂćĀćøÝćÖüĆêëčéĉïÿé ĕöŠñŠćîÖćøëîĂöĂćĀćø 

:  Martin Wabitsch, 20087 
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ÿøčð  
ēøÙĂšüîĔîüĆ÷đéĘÖîĈĕðÿĎŠñĎšĔĀâŠìĊęđðŨîēøÙĂšüîĒúąēøÙĕöŠêĉéêŠĂđøČĚĂøĆÜ ÿŠÜñúÖøąìïìĆĚÜêŠĂÿč×õćüą đýøþåÖĉÝ

ĒúąÿĆÜÙö ÖćøðŜĂÜÖĆîēøÙĂšüî÷ĆÜöĊÙüćöÿĈÙĆâìĊęÿčé ēé÷êšĂÜÿŠÜđÿøĉöĔĀšÙüćöøĎšëċÜðŦÝÝĆ÷đÿĊ ę÷Ü×ĂÜēøÙĂšüîĔîìčÖßŠüÜüĆ÷ 
ēé÷đÞóćąĀâĉÜüĆ÷đÝøĉâóĆîíčŤ ĀâĉÜêĆĚÜÙøøõŤ öćøéćĔĀšîöïčêø ñĎšðÖÙøĂÜĀøČĂñĎšđúĊĚ÷ÜéĎđéĘÖ  

đéĘÖìĊęöĊēøÙĂšüîøčîĒøÜĒúąöĊõćüąĒìøÖàšĂî ÙüøĕéšøĆïÖćøÙĆéÖøĂÜĒúąéĎĒúøĆÖþć đóČęĂĔĀšÖúĆïöćöĊÙčèõćóßĊüĉêìĊęéĊ 
ÖćøðøĆïđðúĊę÷îüĉëĊßĊüĉê÷ĆÜđðŨîĒîüìćÜĀúĆÖĔîÖćøøĆÖþćēøÙĂšüîĔîđéĘÖ  
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õćóìĊę 4 ĒîüìćÜĔîÖćøĔĀšÖćøéĎĒúìćøÖìĊęöĊðŦÝÝĆ÷đÿĊę÷ÜõćüąêĉéđßČĚĂĔîÖøąĒÿēúĀĉêøą÷ąêšî8,12,13 

×šĂïŠÜßĊĚĔîÖćøĔĀš Intrapartum Antibiotics Prophylaxis (IAP) Ĕîöćøéć10,11,13 ĕéšĒÖŠ 
1. ïčêøÙîÖŠĂîĀîšćîĊĚìĊęêĉéđßČĚĂ GBS øčîĒøÜ đßŠî êĉéđßČĚĂĔîÖøąĒÿēúĀĉê đ÷ČęĂĀčšöÿöĂÜĂĆÖđÿï
2. óïđßČĚĂ GBS ĔîðŦÿÿćüąöćøéćĔî×èąêĆĚÜÙøøõŤðŦÝÝčïĆî ĕöŠüŠćÝąđðŨîßŠüÜĔé×ĂÜÖćøêĆĚÜÙøøõŤ
3. êøüÝđóćąđßČĚĂÙĆéÖøĂÜ GBS ÝćÖ vaginal-rectal swab đðŨîïüÖĔîÙøøõŤðŦÝÝčïĆî
4. ĕöŠìøćïñúÖćøêøüÝÙĆéÖøĂÜ GBS ĔîÙøøõŤðŦÝÝčïĆîĒúąöĊĂćÖćøđÝĘïÙøøõŤÙúĂé øŠüöÖĆï×šĂĔé×šĂĀîċęÜ êŠĂĕðîĊĚ

4.1 ÙúĂéìĊęĂć÷čÙøøõŤîšĂ÷ÖüŠć 37 ÿĆðéćĀŤ 
4.2 îĚĈđéĉîöćÖÖüŠćĀøČĂđìŠćÖĆï 18 ßĆęüēöÜ 
4.3 öćøéćöĊĕ×šēé÷ĂčèĀõĎöĉÖć÷öćÖÖüŠć 38 ĂÜýćđàúđàĊ÷ÿ 

4.4 êøüÝ Nucleic Acid Amplification Test (NAAT)  đßŠî Polymerase Chain Reaction (PCR) ÿĈĀøĆï
đßČĚĂ GBS ĕéšñúïüÖĔîøą÷ąøĂÙúĂé (ĀćÖñú NAAT) đðŨîúïĒêŠöćøéćöĊÙüćöđÿĊę÷Üêćö×šĂïŠÜßĊĚ×šćÜêšî ēé÷óĉÝćøèćĔĀš IAP 

ìĆĚÜîĊĚ ÖćøĔĀš÷ćðäĉßĊüîąĔîöćøéćìĊęöĊ×šĂïŠÜßĊĚÝąßŠü÷ðŜĂÜÖĆîÖćøêĉéđßČĚĂÝćÖöćøéćÿĎŠìćøÖ đöČęĂĔĀš÷ćÖŠĂîìćøÖđÖĉé
Ă÷ŠćÜîšĂ÷ 4 ßĆęüēöÜ 

ìćøÖìĊęĕöŠöĊĂćÖćøĒÿéÜßĆéđÝîĒêŠöĊðŦÝÝĆ÷đÿĊę÷ÜêŠĂõćüą EOS 

öćøéćöĊðøąüĆêĉ Suspected ĀøČĂ Confirmed Triple I 

Ăć÷čÙøøõŤöćÖÖüŠćĀøČĂđìŠćÖĆï 34 ÿĆðéćĀŤ Ăć÷čÙøøõŤîšĂ÷ÖüŠć 34 ÿĆðéćĀŤ 

No Yes 

- Blood culture birth 

- CBC with differential ± CRP ìĊęĂć÷č 
6-12 ßĆęüēöÜ 
- ĔĀš÷ć Empirical antibiotics đßŠî 
Ampicillin Ēúą GentamicinñúÖćøêøüÝ

ĀšĂÜðäĉïĆêĉÖćøðÖêĉ 
ìćøÖĂćÖćøðÖêĉéĊ 

ñúÖćøêøüÝìćÜ
ĀšĂÜðäĉïĆêĉÖćøðÖêĉ 

ìĈ Blood culture 

Blood culture 

Negative  

ìćøÖĂćÖćøðÖêĉéĊ 

ÿĆÜđÖêĂćÖćøìćøÖĂ÷ŠćÜ
ĔÖúšßĉé 48 ßĆęüēöÜ Ēúą
óĉÝćøèćĔĀšÖúĆïïšćî 

ÿĆÜđÖêĂćÖćøìćøÖ
Ă÷ŠćÜĔÖúšßĉé 48 ßĆęüēöÜ 

ĒúąóĉÝćøèćĔĀš 
ÖúĆïïšćî 

Blood culture Positive 

- ĔĀš÷ć antibiotics êŠĂĀøČĂóĉÝćøèćĔĀš 
antibiotics ìĆîìĊëšć÷ĆÜĕöŠĕéšĔĀš 
- Lumbar puncture ÿŠÜêøüÝ CSF exam 

Ēúą culture 

öĊ meningitis ĕöŠöĊ meningitis 

ĔĀš÷ć antibiotics 

14-21 üĆî 

ĔĀš÷ć antibiotics 

7-10 üĆî 

Blood culture 

Negative 

ìćøÖĂćÖćøðÖêĉ 

Ā÷čé antibiotics ĒúąóĉÝćøèć
ĔĀšÖúĆïïšćîĔî 48-72 ßĆęüēöÜ 
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*  

ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝđéĘÖ 

Airway foreign body aspiration in children 

ðøąüĉì÷Ť đÝêîßĆ÷* 
 

ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝđðŨîÿćđĀêčìĊęÿĈÙĆâ×ĂÜÖćøđÝĘïðśü÷ĒúąđÿĊ÷ßĊüĉêĔîñĎšðśü÷đéĘÖ ēé÷đÞóćą
ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 4 ðŘ àċęÜóïĕéšøšĂ÷úą 61.7-70 ×ĂÜñĎšðśü÷đéĘÖìĊęöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö ñĎšðśü÷ÿŠüîĔĀâŠĂ÷ĎŠĔîßŠüÜĂć÷č 
1-2 ðŘ đóýßć÷óïĕéšöćÖÖüŠćđóýĀâĉÜ 1.7 đìŠć ÿĉęÜĒðúÖðúĂöìĊęöĊÖćøÿĈúĆÖìĊęóïĕéšïŠĂ÷ìĊęÿčé ÙČĂ ĂćĀćø (øšĂ÷úą 59.5�81 

×ĂÜÿĉęÜĒðúÖðúĂöìĊęöĊÖćøÿĈúĆÖ) đßŠî ëĆęü úĎÖÖüćé ĀöćÖòøĆęÜ ÖøąéĎÖÿĆêüŤ ñĆÖĒúąñúĕöš àċęÜÝĆéđðŨîÿĉęÜĒðúÖðúĂöĂĉîìøĊ÷Ť 
(organic foreign body) îĂÖÝćÖîĊĚĂćÝóïÿĉęÜĒðúÖðúĂöĂîĉîìøĊ÷Ť (inorganic foreign body) đßŠî đĀøĊ÷â ðúĂÖðćÖÖć 
Ēúą×ĂÜđúŠî ĒêŠóïĕéšîšĂ÷ÖüŠć1 öĊĒîüēîšöìĊęÿĉęÜĒðúÖðúĂöĂĉîìøĊ÷ŤÝąÖŠĂĔĀšđÖĉéÖćøĂĆÖđÿïêŠĂìćÜđéĉîĀć÷ĔÝöćÖÖüŠć
ÿĉęÜĒðúÖðúĂöĂîĉîìøĊ÷Ť2  

đéĘÖđúĘÖöĊÙüćöđÿĊę÷ÜêŠĂÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝöćÖÖüŠćđéĘÖēêĀøČĂñĎšĔĀâŠ đîČęĂÜÝćÖ3  

1. ÖćøÖúČî÷ĆÜóĆçîćĕéšĕöŠÿöïĎøèŤ  
2. đðŨîüĆ÷ìĊęöĊÙüćöĂ÷ćÖøĎšĂ÷ćÖđĀĘî öĊÖćøÿĈøüÝÿĉęÜêŠćÜė ēé÷ÖćøîĈÿĉęÜ×ĂÜđ×šćðćÖ   
3. ôŦîÖøćöìĊę÷ĆÜ×ċĚîĕöŠÙøïÿöïĎøèŤìĈĔĀšĕöŠÿćöćøëïéđÙĊĚ÷üĂćĀćøßĉĚîĔĀâŠĔĀšúąđĂĊ÷éđóĊ÷ÜóĂ  
4. öĊÖćøđúŠî øšĂÜ êąēÖî ĀøČĂüĉęÜ×èąÖĈúĆÜöĊÿĉęÜ×ĂÜĀøČĂĂćĀćøĔîðćÖ ìĈĔĀšđÖĉéÖćøÿĈúĆÖĕéšÜŠć÷ 

5. ÖćøđêøĊ÷öĂćĀćøìĊęĕöŠđĀöćąÿö đßŠî ĂćĀćøöĊ×îćéßĉĚîĔĀâŠđÖĉîĕð ĀøČĂöĊÖšćÜðúć ÖøąéĎÖðîĂ÷ĎŠĔîĂćĀćø  
đîČęĂÜÝćÖìćÜđéĉîĀć÷ĔÝ×ĂÜđéĘÖöĊ×îćéđúĘÖ ìĈĔĀšđÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝĕéšÜŠć÷ÝćÖÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö

ìĊęöĊ×îćéđúĘÖöćÖÖüŠćĔîñĎšĔĀâŠ Ă÷ŠćÜĕøÖĘêćöĂćÝöĊðŦÝÝĆ÷ĂČęîė ìĊęìĈĔĀšđÖĉéÙüćöđÿĊę÷ÜêŠĂÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ
đéĘÖĕéš đßŠî đéĘÖìĊęöĊóĆçîćÖćøßšćĀøČĂöĊēøÙøąïïðøąÿćìÖúšćöđîČĚĂ1 

 

ĂćÖćøĒÿéÜ 
ĂćÖćøĒÿéÜöĊÙüćöĀúćÖĀúć÷×ċĚîÖĆï×îćéĒúąßîĉé×ĂÜÿĉęÜĒðúÖðúĂö êĈĒĀîŠÜĒúąÙüćöøčîĒøÜ×ĂÜÖćøĂčéÖĆĚî

ìćÜđéĉîĀć÷ĔÝ ĕéšĒÖŠ 
1. ĕöŠĒÿéÜĂćÖćø óïĕéšøšĂ÷úą 5-401 

2. ĂćÖćøĒÿéÜ×ĂÜÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝÿŠüîïî 

- ÿĉęÜĒðúÖðúĂöìĊęÖúŠĂÜđÿĊ÷Ü (larynx) ĂćÝöĊĂćÖćø×ĂÜ croup ĕĂ đÿĊ÷ÜĒĀï stridor ĒúąĀć÷ĔÝúĈïćÖ
ĔîÖøèĊìĊęöĊÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝĒïïĕöŠÿöïĎøèŤ ĔîïćÜøć÷ìĊęöĊĂćÖćøøčîĒøÜ đÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝĂ÷ŠćÜÿöïĎøèŤ 
ÝąìĈĔĀšñĎšðśü÷öĊĂćÖćøĀć÷ĔÝúšöđĀúü đ×Ċ÷ü Āöéÿêĉ đÖĉéõćüą×ćéĂćÖćýĀć÷ĔÝ (asphyxia) ĂćÝđÿĊ÷ßĊüĉêĕéšĂ÷ŠćÜøüéđøĘü1,4  

- ÿĉęÜĒðúÖðúĂöìĊęĀúĂéúöÙĂ (trachea) ĂćÝöĊĂćÖćøĕöŠöĊđÿĊ÷Ü (dysphonia) ÖúČîúĈïćÖ ĕĂĒĀšÜė ĀøČĂ 
biphasic stridor1,4 

3. ĂćÖćøĒÿéÜ×ĂÜÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝÿŠüîúŠćÜ  
ÿĉęÜĒðúÖðúĂöìĊęĀúĂéúöđúĘÖ (bronchus) ñĎšðśü÷ÝąöĊĂćÖćøĕĂ ĂćÝôŦÜđÿĊ÷ÜðĂéĕéš÷ĉîĕöŠđìŠćÖĆîÿĂÜ×šćÜ đÿĊ÷ÜĀć÷ĔÝ

úéúÜĔîðĂé×šćÜìĊęöĊÿĉęÜĒðúÖðúĂöĀøČĂĕéš÷ĉîđÿĊ÷Ü wheezing1,4 

îĂÖÝćÖîĊĚĂćÖćøĒÿéÜĂćÝ×ċĚîÖĆïøą÷ąđüúćìĊęÿĉęÜĒðúÖðúĂöêÖÙšćÜĔîìćÜđéĉîĀć÷ĔÝ đßŠî ĂćÖćøĒÿéÜ ĂćÝöĊÖćø
đðúĊę÷îĒðúÜĕðđöČęĂđüúćñŠćîĕð đîČęĂÜÝćÖÿĉęÜĒðúÖðúĂööĊÖćøđÙúČęĂîìĊęĀøČĂÿĉęÜĒðúÖðúĂöðøąđõìëĆęü ĂćÝÖŠĂĔĀšđÖĉéÖćøøąÙć÷đÙČĂÜ
êŠĂđ÷ČęĂïčìćÜđéĉîĀć÷ĔÝĀøČĂđÖĉéÖćøïüö×ĂÜÿĉęÜĒðúÖðúĂö ìĈĔĀšđÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝöćÖ×ċĚî ĀøČĂñĎšðśü÷ïćÜøć÷
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ĂćÝĕöŠöĊĂćÖćøĒÿéÜĔîêĂîĒøÖ đöČęĂđüúćñŠćîĕðđÖĉéĂćÖćøĕĂ ĕéš÷ĉîđÿĊ÷ÜĀć÷ĔÝñĉéðÖêĉ đßŠî wheezing, stridor ÝîëċÜöĊĂćÖćø
Āć÷ĔÝúĈïćÖĂ÷ŠćÜøčîĒøÜ  

éĆÜîĆĚîëšćñĎšðśü÷ĕöŠĕéšöĊðøąüĆêĉÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂööćÖŠĂî öĊĂćÖćøĕĂ ÿĈúĆÖ đĀîČęĂ÷ Āć÷ĔÝđÿĊ÷ÜéĆÜĒïïìĆîìĊìĆîĔé 
ĀøČĂĕĂđøČĚĂøĆÜ öĊđÿĊ÷Ü wheezing ìĊęĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþćĀøČĂöĊðøąüĆêĉ recurrent, persistent pneumonia ÙüøÙĈîċÜëċÜ
ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝĕüšéšü÷ ĔîïćÜÙøĆĚÜÿĉęÜĒðúÖðúĂöĔîĀúĂéĂćĀćøĂćÝÖéĀúĂéúö ìĈĔĀšöĊĂćÖćø
Ùúšć÷öĊÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝĕéš5 

ēé÷ÿøčðĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝéĆÜêćøćÜìĊę 1    
 

êćøćÜìĊę 1 ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ4          

            êĈĒĀîŠÜìĊęĂčéÖĆĚî×ĂÜ 
                         ÿĉęÜĒðúÖðúĂö 

ĂćÖćøĒúąĂćÖćøĒÿéÜ 

 

Bronchial (øšĂ÷úą) 
 

Laryngotracheal (øšĂ÷úą) 

- ĕĂ 

- Decreased air entry 

- Wheezing 

- đĀîČęĂ÷ 

- ĕ×š 
- Cyanosis 

- Rales 

- Stridor 

- đÿĊ÷ÜĒĀï 

- ĕöŠöĊĂćÖćø 

95 

62 

60 

59 

36 

34 

32 

13 

1 

1 

66 

20 

26 

74 

3 

40 

26 

63 

11 

� 

           
ēé÷ìĆęüĕðĂćÖćø×ĂÜñĎšðśü÷ìĊęöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝĒïŠÜđðŨî 3 øą÷ą1,6 ÙČĂ 

1. øą÷ąĒøÖ: ñĎšðśü÷ÝąöĊĂćÖćøĕĂ Āć÷ĔÝĕöŠĂĂÖ ÿĈúĆÖ (choking) øŠüöÖĆïĂćÖćø×÷šĂî (gagging) ĂćÝöĊĂćÖćø
Āć÷ĔÝúĈïćÖ đÿĊ÷ÜĒĀï ñĎšðśü÷ïćÜøć÷öĊĂćÖćøĀć÷ĔÝđÿĊ÷ÜéĆÜ stridor ĀøČĂđÿĊ÷Ü wheeze øŠüöéšü÷ àċęÜđðŨîĂćÖćøîĈìĊęìĈĔĀš
ñĎšðÖÙøĂÜóćđéĘÖĕðóïĒóì÷Ť ÖøèĊÿĉęÜĒðúÖðúĂö×îćéĔĀâŠïøĉđüè larynx ĀøČĂ trachea ĂćÝìĈĔĀšđÖĉéÖćøĂčéÖĆĚîĂ÷ŠćÜÿöïĎøèŤ 
ñĎšðśü÷Āć÷ĔÝĕöŠĂĂÖ đ×Ċ÷ü Āöéÿêĉ Ā÷čéĀć÷ĔÝ àċęÜĂćÝìĈĔĀšđÿĊ÷ßĊüĉêĕéš 

2. øą÷ąĕöŠöĊĂćÖćø: Ĕîøą÷ąîĊĚ÷ĆÜöĊÿĉęÜĒðúÖðúĂöêÖÙšćÜĂ÷ĎŠĔîìćÜđéĉîĀć÷ĔÝĒêŠöĊÖćøêĂïÿîĂÜúéúÜ đîČęĂÜÝćÖ
ÖćøðøĆïêĆü×ĂÜ sensory receptor ×ĂÜđ÷ČęĂïčìćÜđéĉîĀć÷ĔÝ àċęÜøą÷ąĕöŠöĊĂćÖćøîĊĚĂćÝîćîđðŨîîćìĊĀøČĂđðŨîđéČĂî àċęÜ×ċĚîÖĆï
êĈĒĀîŠÜìĊęĂčéÖĆĚî×ĂÜÿĉęÜĒðúÖðúĂö đÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝöćÖîšĂ÷ĒÙŠĕĀî ĒúąðäĉÖĉøĉ÷ćÖćøĂĆÖđÿï àċęÜïćÜÙøĆĚÜñĎšðśü÷
ìĊęöćóïĒóì÷ŤĔîøą÷ąîĊĚ ĂćÝìĈĔĀšđ×šćĔÝñĉéüŠćÿĉęÜĒðúÖðúĂöĀúčéĂĂÖĕðĒúšü  

3. øą÷ąđÖĉéõćüąĒìøÖàšĂî: àċęÜđðŨîøą÷ąìĊęöĊĂćÖćøÖúĆïöćĔĀöŠ àċęÜđðŨîñúÝćÖÖćøđÙúČęĂîìĊę×ĂÜÿĉęÜĒðúÖðúĂö 
đÖĉéđÿöĀąÙĆęÜÙšćÜĔîìćÜđéĉîĀć÷ĔÝ ĀøČĂÝćÖÖćøđÖĉéõćüąĒìøÖàšĂî đßŠî đÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝöćÖ×ċĚî đÖĉéĒñúĀøČĂ
ÖćøêĉéđßČĚĂêćööć àċęÜìĈĔĀšîċÖëċÜĕéšüŠć÷ĆÜöĊÿĉęÜĒðúÖðúĂöêÖÙšćÜĔîìćÜđéĉîĀć÷ĔÝ øą÷ąîĊĚĂćÝöĊĕ×š ĕĂ ĕĂöĊđúČĂéĂĂÖ ðĂéĂĆÖđÿï
ĀøČĂðĂéĒôïĕéš  
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ó÷ćíĉÿøĊøüĉì÷ć×ĂÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ7,8 

1. ēé÷ìĆęüĕðÿĉęÜĒðúÖðúĂööĆÖóïìĊęêĈĒĀîŠÜĀúĂéúö×ĆĚüðĂé (main stem bronchus) ×šćÜ×üćöćÖÖüŠć×šćÜàšć÷ 
ÖúŠĂÜđÿĊ÷Ü ĒúąĀúĂéúöÙĂ (trachea) (êćøćÜìĊę 2) 
 

êćøćÜìĊę 2 êĈĒĀîŠÜìĊęóïÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ4 

êĈĒĀîŠÜìĊęóïÿĉęÜĒðúÖðúĂö øšĂ÷úą 

Right main stem bronchus 53 

Left main stem bronchus 27 

Larynx/ trachea 20 

 
ÖćøìĊęóïÿĉęÜĒðúÖðúĂöìĊęêĈĒĀîŠÜĀúĂéúö×ĆĚüðĂé×šćÜ×üćöćÖÖüŠć×šćÜàšć÷ đîČęĂÜÝćÖÖć÷üĉõćÙöčöøąĀüŠćÜ

ĀúĂéúöÙĂ (trachea) ÖĆïĀúĂéúö×ĆĚüðĂé×šćÜ×üć öĊúĆÖþèąđðŨîöčöĒĀúööćÖÖüŠćĒúąĀúĂéúö×ĆĚüðĂé×üćöĊđÿšîñŠćîýĎî÷ŤÖúćÜ
öćÖÖüŠć ìĈĔĀšÿĉęÜĒðúÖðúĂööĊēĂÖćÿêÖúÜĕðĀúĂéúö×ĆĚüðĂé×šćÜ×üćöćÖÖüŠć ĒêŠĂ÷ŠćÜĕøÖĘêćööĊïćÜøć÷ÜćîĔîñĎšðśü÷đéĘÖ
óïÿĉęÜĒðúÖðúĂöĔîĀúĂéúö×ĆĚüðĂé×šćÜàšć÷öćÖÖüŠć×šćÜ×üć  

2. ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝìĈĔĀšđÖĉéÖćøđðúĊę÷îĒðúÜ×ĂÜúöìĊęĕĀúñŠćîìćÜđéĉîĀć÷ĔÝ đðŨîñú
ÝćÖÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝēé÷ÿĉęÜĒðúÖðúĂöđĂÜĀøČĂđðŨîñúÝćÖÿĉęÜĒðúÖðúĂöìĈĔĀšđÖĉéÖćøïćéđÝĘï ĂĆÖđÿïêŠĂĀúĂéúö
ìĈĔĀšñîĆÜĀúĂéúöïüöđÖĉéĀúĂéúöêĊïĒÙïêćööć àċęÜÿŠÜñúéĆÜîĊĚ 

2.1 đÖĉéÖćøĂčéÖĆĚî×ĂÜìćÜđéĉîĀć÷ĔÝÿŠüîïî ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜĔîđéĘÖđúĘÖ ëšćđÖĉéÖćøĂčéÖĆĚîĂ÷ŠćÜÿöïĎøèŤ 
ĂćÝìĈĔĀšđðŨîĂĆîêøć÷ëċÜĒÖŠßĊüĉêĕéš 

2.2 đÖĉéÖćøĂčéÖĆĚî×ĂÜĀúĂéúöđúĘÖ (bronchus) ìĈĔĀšđÖĉéõćüąðĂéĒôïĀøČĂöĊĂćÖćø×ĂÜĀĂïĀČéĕéš 
3. đÖĉéÖćøĂčéÖĆĚîÖćøøąïć÷×ĂÜđÿöĀąĔîìćÜđéĉîĀć÷ĔÝ ìĈĔĀšđÖĉéÖćøĂĆÖđÿïêĉéđßČĚĂêćööć đßŠî ðĂéĂĆÖđÿï  

ĀúĂéúöĂĆÖđÿïĀøČĂĀúĂéúöēðśÜóĂÜ (bronchiectasis) êćööćĕéš 
4. ÿĉęÜĒðúÖðúĂöïćÜßîĉé đßŠî ëŠćîîćŲĉÖć ëŠćîđÙøČęĂÜÙĉéđú× đöČęĂêÖÙšćÜĔîìćÜđéĉîĀć÷ĔÝÝąìĈðäĉÖĉøĉ÷ćÖĆïđÿöĀą

ĀøČĂÿĉęÜÙĆéĀúĆęÜêŠćÜė đÖĉéđðŨîÿćøđÙöĊìĊęöĊùìíĉĝđðŨîéŠćÜđ×šö×šî øĆęüàċöĂĂÖÝćÖêĆüëŠćî ìĈĔĀšđÖĉéÖćøìĈúć÷×ĂÜđîČĚĂđ÷ČęĂ×šćÜđÙĊ÷Ü
Ă÷ŠćÜøčîĒøÜ ÝîïćÜÙøĆĚÜđÖĉéÖćøìąúč×ĂÜĂüĆ÷üąõć÷Ĕîđ×šćÿĎŠßŠĂÜĂÖđðŨîĂĆîêøć÷ëċÜĒÖŠßĊüĉêĕéš  

5. ÿĉęÜĒðúÖðúĂöðøąđõìóúćÿêĉÖĀøČĂēúĀąĂćÝÙšćÜĔîìćÜđéĉîĀć÷ĔÝđðŨîđüúćîćîēé÷ĕöŠÖŠĂĔĀšđÖĉéÖćøĂĆÖđÿï
êĉéđßČĚĂ ĒêŠëĆęüúĉÿÜĀøČĂëĆęüßîĉéĂČęî ĂćÝöĊîĚĈöĆîìĈĔĀšđÖĉéÖćøøąÙć÷đÙČĂÜĕéšĂ÷ŠćÜøčîĒøÜ óïüŠćĂčïĆêĉÖćøèŤÖćøđÖĉéðĂéĂĆÖđÿï
êćööćõć÷ĀúĆÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝĔîÖúčŠöìĊęÿĈúĆÖëĆęüøšĂ÷úą 20 àċęÜöćÖÖüŠćÖúčŠöìĊęÿĈúĆÖÿĉęÜĒðúÖðúĂö
ìĊęĕöŠĔßŠëĆęüøšĂ÷úą 5 
 

ÖćøüĉîĉÝÞĆ÷ 

ðøąüĆêĉÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöđðŨîÿĉęÜÿĈÙĆâĔîÖćøßŠü÷üĉîĉÝÞĆ÷ öĊøć÷ÜćîüŠćĕéšðøąüĆêĉÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö
øšĂ÷úą 80-90 ĔîñĎšðśü÷ìĊęöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ Ă÷ŠćÜĕøÖĘêćöÖćøĕöŠĕéšðøąüĆêĉÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö
ĔîñĎšðśü÷ìĊęÿÜÿĆ÷õćüąîĊĚ ÝċÜ÷ĆÜĕöŠÿćöćøëêĆéõćüąîĊĚĂĂÖĕðĕéš éĆÜîĆĚîñĎšðśü÷ïćÜøć÷ìĊęĕéšøĆïÖćøüĉîĉÝÞĆ÷ðĂéĂĆÖđÿïĀøČĂĀĂïĀČé
ĒêŠĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþćêćöĒîüìćÜöćêøåćîÖćøøĆÖþć ÙüøîċÖëċÜÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝĕüšéšü÷ 
Ă÷ŠćÜĕøÖĘêćöñĎšðśü÷ïćÜøć÷ìĊęĕéšðøąüĆêĉüŠćöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö ĂćÝöćóïĒóì÷Ťēé÷ĕöŠöĊĂćÖćøÖĘĕéš1,3 
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ÖćøêøüÝøŠćÜÖć÷ÖĘöĊÙüćöÿĈÙĆâ ÙüøêøüÝÝöĎÖ ßŠĂÜðćÖ ÙĂĀĂ÷ ÙĂĒúąôŦÜđÿĊ÷ÜðĂé ñĎšðśü÷ĂćÝöĊðøąüĆêĉĕĂ
ĀøČĂÿĈúĆÖöćÖŠĂîøŠüöÖĆïôŦÜðĂéĕéš÷ĉîđÿĊ÷Ü wheezing ĀøČĂđÿĊ÷ÜðĂéĕéš÷ĉîĕöŠđìŠćÖĆîÿĂÜ×šćÜ Ă÷ŠćÜĕøÖĘêćööĊ×šĂÙüøøąüĆÜ
ĔîđéĘÖđúĘÖ àċęÜĔî×èąêøüÝøŠćÜÖć÷ĂćÝöĊÖćøøšĂÜ ìĈĔĀšĕéš÷ĉîđÿĊ÷ÜðĂéđìŠćÖĆîÿĂÜ×šćÜ1,6  

ĂćÖćø triad ÙČĂ ÿĈúĆÖ ĕĂ ôŦÜđÿĊ÷ÜðĂéĕéšĕöŠđìŠćÖĆî (unilateral wheezing ĀøČĂ unilateral decreased breath 

sound) đðŨîĂćÖćøìĊęóïĕéšĔîñĎšðśü÷ÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ Ă÷ŠćÜĕøÖĘêćööĊøć÷ÜćîüŠćñĎšðśü÷ìĊęöĊÖćøÿĈúĆÖ
ÿĉęÜĒðúÖðúĂöìćÜđéĉîĀć÷ĔÝöĊĂćÖćøÙøï triad öćÖÖüŠćøšĂ÷úą 40 àċęÜÿøčðĕéšüŠćĂćÖćø triad öĊÙüćöÝĈđóćą 96-98% öĊÙüćöĕü 
27-43% ĔîÖćøĔßšüĉîĉÝÞĆ÷ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ öĊÖćøýċÖþćĔîđéĘÖ 157 Ùî ìĊęöĊÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ 
óïüŠć øšĂ÷úą 75 öĊĂćÖćøöćÖÖüŠćĀøČĂđìŠćÖĆï 1 ×šĂ×ĂÜ triad ĒêŠöĊĂćÖćøÙøï triad đóĊ÷ÜøšĂ÷úą 39 éĆÜîĆĚîñĎšðśü÷ìĊęĂćÖćø 
triad ĕöŠÙøï ĂćÝĕöŠÿćöćøëïĂÖĕéšüŠćĕöŠöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ đîČęĂÜÝćÖÖćøìĊęñĎšðśü÷ÝąöĊĂćÖćøÙøï 
triad ÿŠüîĔĀâŠÝąöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝîćîÖüŠć 24 ßĆęüēöÜ1,3,6  

îĂÖđĀîČĂÝćÖÖćøàĆÖðøąüĆêĉêøüÝøŠćÜÖć÷ ÖćøÿŠÜêøüÝđóĉęöđêĉööĊÙüćöÿĈÙĆâĔîÖćøßŠü÷üĉîĉÝÞĆ÷ đßŠî õćóøĆÜÿĊ
ìøüÜĂÖ chest fluoroscopy ĒúąđĂÖàđø÷ŤÙĂöóĉüđêĂøŤ (computed tomography)7  

Ĕîøć÷ìĊęÿÜÿĆ÷ÿĉęÜĒðúÖðúĂöìĊę trachea ĀøČĂ larynx ÙüøÿŠÜ film neck (AP, lateral view) đóøćąõćóøĆÜÿĊìøüÜĂÖ
ĂćÝðÖêĉ6 

ÖćøÿŠÜêøüÝõćóøĆÜÿĊìøüÜĂÖđðŨîÖćøÿŠÜêøüÝđïČĚĂÜêšî àċęÜēĂÖćÿìĊęÝąóïÿĉęÜĒðúÖðúĂöìċïøĆÜÿĊĕéšîšĂ÷ðøąöćè
øšĂ÷úą 10 (õćóìĊę 1)  
 

 
õćóìĊę 1 õćóøĆÜÿĊìøüÜĂÖĒÿéÜÿĉęÜĒðúÖðúĂöìċïøĆÜÿĊìĊęĀúĂéúöðĂé×šćÜ×üć (đ×ĘöĀöčé) 

:    
 

ÿĉęÜĒðúÖðúĂöÿŠüîĔĀâŠĕöŠìċïøĆÜÿĊøšĂ÷úą 80-96 éĆÜîĆĚîĔîñĎšðśü÷ìĊęÿÜÿĆ÷ÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝÙüøÿŠÜêøüÝ
õćóøĆÜÿĊìøüÜĂÖ ĒîąîĈĔĀšêøüÝìŠć AP ĀøČĂ PA ĀîšćêøÜĔî×èąĀć÷ĔÝđ×šćĒúąÿŠÜêøüÝđóĉęöđêĉöĔî×èąĀć÷ĔÝĂĂÖøŠüöéšü÷ 
đóČęĂđðøĊ÷ïđìĊ÷ïÖĆîĀøČĂÿŠÜêøüÝìŠć lateral decubitus đóĉęöđêĉöĔîđéĘÖđúĘÖ àċęÜĕöŠÿćöćøëĔĀšÙüćöøŠüööČĂĔîÖćøĀć÷ĔÝĂĂÖĕéš 
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ĔîìŠć lateral decubitus ÙîðÖêĉðĂé×šćÜìĊę dependent position öĆÖÝąöĊ×îćéđúĘÖúÜ đóøćąöĊîĚĈĀîĆÖ×ĂÜĀĆüĔÝĒúąĀúĂéđúČĂé
ìĊę mediastinum ÖéìĆï ëšćöĊÿĉęÜĒðúÖðúĂöÙšćÜĔîĀúĂéúö×šćÜîĆĚî ×îćé×ĂÜðĂéÝąĕöŠđúĘÖúÜ ÝąöĊúöÙšćÜĔîðĂé đîČęĂÜÝćÖ
ĀúĂéúöëĎÖĂčéÖĆĚîēé÷ÿĉęÜĒðúÖðúĂö  

ÙüćöñĉéðÖêĉ×ĂÜõćóøĆÜÿĊìøüÜĂÖìĊęìĈĔĀšÿÜÿĆ÷üŠćöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö ĕéšĒÖŠ air trapping, asymmetrical 

hyperinflation, bilateral hyperaeration, ðĂéĒôï (atelectasis), mediastinal shift Ēúą consolidation1,4,6 (êćøćÜìĊę 3) 
 

êćøćÜìĊę 3 ñúÖćøêøüÝõćóøĆÜÿĊìøüÜĂÖĔîñĎšðśü÷ìĊęöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö4 

ñúÖćøêøüÝõćóøĆÜÿĊìøüÜĂÖ  øšĂ÷úą 

Air trapping 50-65 
Normal 10-25 

Atelectasis 5-15 

Consolidation 1-15 

Radiopaque foreign body 5-10 

 

àċęÜÙüćöñĉéðÖêĉ×ĂÜõćóøĆÜÿĊìøüÜĂÖ×ċĚîÖĆïêĈĒĀîŠÜìĊęöĊÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝ ×îćé×ĂÜÿĉęÜĒðúÖðúĂö
Ēúąøą÷ąđüúć×ĂÜÖćøĂčéÖĆĚî îĂÖÝćÖîĊĚñĎšðśü÷ïćÜøć÷ĂćÝóïõćóøĆÜÿĊìøüÜĂÖðÖêĉĕéš éĆÜîĆĚîõćóøĆÜÿĊìøüÜĂÖìĊęðÖêĉĂćÝĕöŠÿćöćøë
ïĂÖĕéšüŠćĕöŠöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ6 

õćóøĆÜÿĊìøüÜĂÖñĉéðÖêĉ air trapping öĊúöÙšćÜĔîðĂé (õćóìĊę 2) đðŨîÙüćöñĉéðÖêĉìĊęóïĕéšïŠĂ÷ìĊęÿčé Ăíĉïć÷ĕéšÝćÖ
đöČęĂöĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝÝąìĈĔĀšđÖĉéĒøÜêšćîìćîêŠĂĂćÖćýìĊęĕĀúñŠćîìĆĚÜĔî×èąĀć÷ĔÝđ×šćĒúąĀć÷ĔÝĂĂÖ 
ĂćÝđÖĉé check valve (õćóìĊę 3) ìĈĔĀšđÖĉéÖćøĂčéÖĆĚîĔîìćÜđéĉîĀć÷ĔÝ×èąĀć÷ĔÝĂĂÖöćÖÖüŠć×èąĀć÷ĔÝđ×šć úöÿćöćøë
ñŠćîđ×šćöćĕéšĔîÝĆÜĀüąĀć÷ĔÝđ×šć ĒêŠúöÿćöćøëñŠćîĂĂÖĕðĕéšúĈïćÖĔîÝĆÜĀüąĀć÷ĔÝĂĂÖ ìĈĔĀšđÖĉéúöÙšćÜĔîðĂé ëšćöĊúö
ÙšćÜÝĈîüîöćÖĂćÝìĈĔĀšđÖĉé mediastinal shift ĕð÷ĆÜòŦ ũÜêøÜ×šćöøŠüöéšü÷ĕéš Swischuck ĕéšĔĀš×šĂÿĆÜđÖêĔîÖćøĒðúñú
õćóøĆÜÿĊìøüÜĂÖ éĆÜîĊĚ 1) ðĂé×šćÜìĊęđúČĂéĕðđúĊĚ÷ÜðĂéúéúÜ ÙČĂ öĊúĆÖþèą radiolucent đðŨîðĂé×šćÜìĊęñĉéðÖêĉ Ēúą 
2) ×èąĀć÷ĔÝĂĂÖ ðĂé×šćÜìĊęĕöŠđðúĊę÷îĒðúÜøĎðøŠćÜĀøČĂđðúĊę÷îĒðúÜøĎðøŠćÜîšĂ÷öćÖ đðŨîðĂé×šćÜìĊęñĉéðÖêĉ6 

 

  
õćóìĊę 2 õćóøĆÜÿĊìøüÜĂÖ air trapping ìĊęðĂé×šćÜ×üć ÝćÖÖćøÿĈúĆÖëĆęü 

:    
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õćóìĊę 3 ÖúĕÖ×ĂÜÖćøĂčéÖĆĚîĔîĀúĂéúöÝćÖÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö8 

 

Ĕîøć÷ìĊęöĊÿĉęÜĒðúÖðúĂöÙšćÜĔîĀúĂéúöđðŨîđüúćîćîĂćÝđÖĉéðĂéĒôï (obstructive atelectasis) êćööćĕéš 
(õćóìĊę 4) àċęÜđðŨîñúÝćÖÖúĕÖ stop valve éĆÜĒÿéÜĔîõćóìĊę 3 ìĈĔĀšĕöŠöĊúöđ×šćĒúąĂĂÖñŠćîêĈĒĀîŠÜìĊęöĊÖćøĂčéÖĆĚî đðŨîñú
ÝćÖÖćøìĊęÿĉęÜĒðúÖðúĂöĔîĀúĂéúöìĈĔĀšđ÷ČęĂïčĀúĂéúöïüö×ċĚî ìĈĔĀšđÖĉéÖćøĂčéÖĆĚîĔîĀúĂéúöĂ÷ŠćÜÿöïĎøèŤ ĔîïćÜÙøĆĚÜ
ëšćöĊÖćøĂčéÖĆĚîìĊęĀúĂéúö×ĆĚüðĂéĂćÝđÖĉéðĂéĒôï×ĂÜðĂéìĆĚÜ×šćÜêćööćĕéš6 

 

  
õćóìĊę 4 õćóøĆÜÿĊìøüÜĂÖ atelectasis ðĂé×šćÜàšć÷ ÝćÖÖćøÿĈúĆÖðúĂÖðćÖÖć 

:    
 

ĔîïćÜÖøèĊñĎšðśü÷ÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ ĂćÝóïõćóøĆÜÿĊìøüÜĂÖðÖêĉĕéšÝćÖÖúĕÖ bypass valve 

éĆÜĒÿéÜĔîõćóìĊę 3 đÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝĒïïĕöŠÿöïĎøèŤ ÷ĆÜöĊúöÿćöćøëĕĀúñŠćîđ×šćĂĂÖ ĔîøąĀüŠćÜÖćøĀć÷ĔÝđ×šć
ĒúąÖćøĀć÷ĔÝĂĂÖ àċęÜóïĕéšĔîÖøèĊ êŠĂĕðîĊĚ 1) ÿĉęÜĒðúÖðúĂö×îćéđúĘÖĂ÷ĎŠĔîĀúĂéúöÙĂ (trachea) 2) öĊÿĉęÜĒðúÖðúĂö
ĔîĀúĂéúöìĆĚÜÿĂÜ×šćÜ 3) ÿĉęÜĒðúÖðúĂöđðŨîđöúĘéĒïîĀøČĂïćÜ (õćóìĊę 5) àċęÜìĈĔĀšđÖĉéÖćøĂčéÖĆĚîêŠĂúöìĊęñŠćîìĆĚÜßŠüÜĀć÷ĔÝđ×šć
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ĒúąĀć÷ĔÝĂĂÖđóĊ÷ÜđúĘÖîšĂ÷ éĆÜîĆĚîëšćñĎšðśü÷öĊðøąüĆêĉÿĈúĆÖÿĉęÜĒðúÖðúĂö ĒêŠõćóøĆÜÿĊìøüÜĂÖðÖêĉ ÙüøÿŠĂÜÖúšĂÜêøüÝ
ìćÜđéĉîĀć÷ĔÝ (bronchoscopy) đóĉęöđêĉö6 

 

 
õćóìĊę 5 ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöìĊęĂćÝóïõćóøĆÜÿĊìøüÜĂÖðÖêĉ6  

 

ÖćøêøüÝ chest fluoroscopy Ĕî×èąÖćøĀć÷ĔÝđ×šćĒúąĂĂÖđðøĊ÷ïđìĊ÷ïÖĆî öĊÙüćöĕüĔîÖćøðøąđöĉîÖćøđÙúČęĂîĕĀü
đðúĊę÷îĒðúÜ×ĂÜ mediastinum ĒúąÖąïĆÜúö ñĎšðśü÷ìĊęÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝÝąêøüÝóï mediastinum 
ëĎÖđïĊ÷éĕð÷ĆÜòŦũÜêøÜ×šćö ÝćÖ obstructive emphysema øŠüöÖĆïÖąïĆÜúö×šćÜìĊęöĊÿĉęÜĒðúÖðúĂöÙšćÜĂ÷ĎŠ ĔîìćÜđéĉîĀć÷ĔÝ
đÙúČęĂîĕĀüúéúÜ9 

ÖćøêøüÝ CT scan ĂćÝßŠü÷üĉîĉÝÞĆ÷ÿĉęÜĒðúÖðúĂöìĊęĕöŠìċïøĆÜÿĊ ĒêŠÖĘöĊÙüćöđÿĊę÷ÜêŠĂÖćøĕéšøĆïøĆÜÿĊìĊęöćÖđÖĉîĕð 
Ă÷ŠćÜĕøÖĘêćöĔîøć÷ìĊęÿÜÿĆ÷ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ ĒêŠõćóëŠć÷øĆÜÿĊìøüÜĂÖĕöŠÿćöćøëïĂÖĕéšßĆéđÝî 
ÙüøìĈÖćøÿŠĂÜÖúšĂÜ (bronchoscopy) ÖŠĂî ëšćĕöŠóïÿĉęÜĒðúÖðúĂö ĒêŠ÷ĆÜöĊĂćÖćøĀøČĂÙüćöñĉéðÖêĉìĊęĂćÝđÖĉéÝćÖÿĉęÜĒðúÖðúĂö
ĂčéÖĆĚîĔîĀúĂéúö×îćéđúĘÖ ĂćÝóĉÝćøèćÿŠÜêøüÝ CT scan chest đóĉęöđêĉö7,9,10 

ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîñĎšðśü÷ïćÜøć÷ĂćÝüĉîĉÝÞĆ÷ĕéšúŠćßšć óïüŠćðøąöćèøšĂ÷úą 15-20 ×ĂÜñĎšðśü÷ìĊęöĊÖćø
ÿĈúĆÖÿĉęÜĒðúÖðúĂö ĕéšøĆïÖćøüĉîĉÝÞĆ÷đðŨîøą÷ąđüúćîćîÖüŠć 1 đéČĂîĀúĆÜÝćÖìĊęöĊĂćÖćø ÖćøüĉîĉÝÞĆ÷ìĊęúŠćßšćĂćÝđÖĉéÝćÖ
ĕöŠĕéšðøąüĆêĉÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö ñĎšðśü÷öĊĂćÖćøĕöŠøčîĒøÜ üĉîĉÝÞĆ÷ĕöŠëĎÖêšĂÜ đßŠî ñĎšðśü÷ïćÜøć÷ĕéšøĆïÖćøüĉîĉÝÞĆ÷üŠćđðŨî
ĀĂïĀČéĀøČĂðĂéĂĆÖđÿï6 

 

ÖćøøĆÖþć   
ëšćĂćÖćøĕöŠöćÖ ñĎšðśü÷÷ĆÜöĊÿêĉéĊĂ÷ĎŠ ĕĂĕéš Āć÷ĔÝđĂÜĕéš óĎéĂĂÖđÿĊ÷Üĕéš úĂÜĔĀšñĎšðśü÷ĕĂĂĂÖöćđĂÜÖŠĂî ëšćöĊĂćÖćøöćÖ 

óĎéĕöŠöĊđÿĊ÷Ü ĕöŠÿćöćøëóĎéĀøČĂĕĂĕéš Āć÷ĔÝúĈïćÖĔĀšÖćøßŠü÷đĀúČĂ10 éĆÜîĊĚ  
1. đéĘÖĂć÷čîšĂ÷ÖüŠć 1 ðŘ ĔĀšÖĈÝĆéÿĉęÜĒðúÖðúĂöĂĂÖéšü÷ÖćøìĈ 5 back blows and 5 chest thrusts (õćóìĊę 6) 

ÿćöćøëìĈàĚĈĕéšÝîÖøąìĆęÜÿĉęÜĒðúÖðúĂöĀúčéĂĂÖöćĀøČĂñĎšðśü÷ĕöŠöĊÖćøêĂïÿîĂÜ1,11 
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õćóìĊę 6 Back blows, chest thrusts
12

 

 

2. đéĘÖĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 1 ðŘ ĔĀšÖĈÝĆéÿĉęÜĒðúÖðúĂöĂĂÖéšü÷ÖćøìĈ abdominal thrusts (Heimlich 

maneuver) (õćóìĊę 7) ĔîìŠćìĊęđéĘÖ÷Čî (ëšć÷ĆÜøĎšÿċÖêĆü) ĀøČĂîĂî (ëšćĕöŠøĎšÿċÖêĆü) ÿćöćøëìĈàĚĈĕéšÝîÖøąìĆęÜÿĉęÜĒðúÖðúĂö
ĀúčéĂĂÖöćĀøČĂñĎšðśü÷ĕöŠöĊÖćøêĂïÿîĂÜ 

 

 

õćóìĊę 7 Heimlich maneuver ĔîìŠć÷Čî ìŠćîĂî12 

:  back blows and chest thrusts  Heimlich maneuver   
(trachea)    
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đöČęĂñĎšðśü÷ĕöŠöĊÖćøêĂïÿîĂÜ ĕöŠĀć÷ĔÝĀøČĂĀć÷ĔÝđăČĂÖ (gasping) ĔĀšđøĉęöìĈ cardiopulmonary resuscitation  
(CPR) ÝĆéìŠćĔĀšîĂîĀÜć÷øćïĕðÖĆïóČĚî đðŗéìćÜđéĉîĀć÷ĔÝĔĀšēúŠÜéšü÷ìŠć head-tilt/ chin-lift ëšćóïÿĉęÜĒðúÖðúĂöĔĀšĀ÷ĉï
ĀøČĂéĎéĂĂÖöćĕéš ĕöŠĒîąîĈĔĀšĔßšîĉĚüúšüÜĀøČĂéĎéĔîßŠĂÜðćÖēé÷ĕöŠđĀĘîÿĉęÜĒðúÖðúĂö (blind finger sweep) đóøćąĂćÝìĈĔĀš
ÿĉęÜĒðúÖðúĂöëĎÖéĆîúċÖúÜĕðĀøČĂĂćÝìĈĔĀšđÖĉéÖćøïćéđÝĘïĀøČĂđúČĂéĂĂÖĕéš øąĀüŠćÜÖćøìĈ CPR ëšć÷ĆÜĕöŠÿćöćøëßŠü÷Āć÷ĔÝĕéš 
ñĎšðśü÷÷ĆÜĀöéÿêĉ đ×Ċ÷ü ĕöŠøĎšÿċÖêĆü ĔĀšóĉÝćøèćĔÿŠìŠĂßŠü÷Āć÷ĔÝ Ĕî×èąìĊęĔÿŠìŠĂßŠü÷Āć÷ĔÝëšćđĀĘîÿĉęÜĒðúÖðúĂöĔêšêŠĂÿć÷đÿĊ÷Ü 
(vocal cord) ĂćÝĔßš Magill forceps ÙĊïĂĂÖöć Ĕîøć÷ìĊęĕöŠÿćöćøëĔÿŠìŠĂßŠü÷Āć÷ĔÝĕéš ĂćÝìĈ tracheostomy ĀøČĂ 
cricothyroidotomy1    

ÖćøÿŠĂÜÖúšĂÜ (bronchoscopy) đðŨîüĉíĊÖćøüĉîĉÝÞĆ÷ìĊęĒîŠîĂî ĒúąđðŨîüĉíĊÖćøøĆÖþć ÖćøÿŠĂÜÖúšĂÜßîĉé rigid 

bronchoscopy ÿćöćøëßŠü÷ĔîÖćøĀć÷ĔÝ×ĂÜñĎšðśü÷ĒúąöĊßŠĂÜìĊęÖüšćÜÖüŠćĔîÖćøĔÿŠđÙøČęĂÜöČĂđ×šćĕðîĈÿĉęÜĒðúÖðúĂöĂĂÖöćĕéš  
ÖćøÿŠĂÜÖúšĂÜßîĉé rigid bronchoscopy đðŨîĀĆêëÖćøđøŠÜéŠüî (urgent procedure) ÙüøìĈĔĀšđøĘüìĊęÿčéõć÷ĀúĆÜĕéšøĆïÖćøüĉîĉÝÞĆ÷
ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö Ă÷ŠćÜĕøÖĘêćöĔîøć÷ìĊęöĊđýþĂćĀćøÙšćÜĂ÷ĎŠĔîÖøąđóćąĂćĀćø (full stomach) ĂćÝøĂðøąöćè 2-3 ßĆęüēöÜ 
đóČęĂúéÙüćöđÿĊę÷ÜêŠĂÖćøÿĎéÿĈúĆÖ×èąéö÷ćÿúï ĒêŠñĎšðśü÷ðøąöćèøšĂ÷úą 3-6 ĂćÝêšĂÜøĊïîĈÿĉęÜĒðúÖðúĂöĂĂÖÝćÖ
ìćÜđéĉîĀć÷ĔÝĂ÷ŠćÜÞčÖđÞĉî đóøćąöĊĂćÖćøĀć÷ĔÝúĈïćÖÝćÖöĊÿĉęÜĒðúÖðúĂöĂčéÖĆĚîìĊęêĈĒĀîŠÜÖúŠĂÜđÿĊ÷Ü ĒúąĀúĂéúöÙĂ 
ÖćøîĈÿĉęÜĒðúÖðúĂöĂĂÖÝćÖìćÜđéĉîĀć÷ĔÝÙüøìĈēé÷Ēóì÷ŤñĎšöĊðøąÿïÖćøèŤđóøćąĂćÝđÖĉéõćüąĒìøÖàšĂîêćööćĕéš đßŠî 
ÖćøïćéđÝĘïêŠĂìćÜđéĉîĀć÷ĔÝ ĀøČĂ cardiopulmonary arrest õć÷ĀúĆÜÖćøÿŠĂÜÖúšĂÜÖĈÝĆéÿĉęÜĒðúÖðúĂöĒúšü ÙüøöĊÖćø
ÿŠĂÜÖúšĂÜÿĈøüÝêŠĂđóøćąñĎšðśü÷ïćÜøć÷ĂćÝöĊÿĉęÜĒðúÖðúĂööćÖÖüŠć 1 ßĉĚî (óïĕéšøšĂ÷úą 5) ĒúąĂćÝéĎéđÿöĀąìĊęÙĆęÜÙšćÜ
ÝćÖĀúĂéúöìĊęĂčéÖĆĚîēé÷ÿĉęÜĒðúÖðúĂöĕðÿŠÜêøüÝđóĉęöđêĉö đßŠî ÖćøđóćąđßČĚĂ ÖćøÿŠĂÜÖúšĂÜßîĉé flexible bronchoscopy 

öĊðøąē÷ßîŤĔîÖćøüĉîĉÝÞĆ÷ÖøèĊìĊęÿÜÿĆ÷ñĎšðśü÷öĊÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĒêŠðøąüĆêĉĒúąÖćøêøüÝøŠćÜÖć÷ĕöŠßĆéđÝî ĒêŠĕöŠđĀöćą
ĔßšĔîÖćøÖĈÝĆéÿĉęÜĒðúÖðúĂöĂĂÖÝćÖìćÜđéĉîĀć÷ĔÝ5-7 

ĔîñĎšðśü÷ìĊęöĊÿĉęÜĒðúÖðúĂöÙšćÜĔîìćÜđéĉîĀć÷ĔÝđðŨîđüúćîćîĒúąöĊðĂéĂĆÖđÿïêĉéđßČĚĂĒïÙìĊđøĊ÷øŠüöéšü÷ ĂćÝóĉÝćøèć
ĔĀš÷ćðäĉßĊüîą6 

õćüąĒìøÖàšĂîìĊęĂćÝđÖĉé×ċ ĚîĕéšÝćÖÖćøÿŠĂÜÖúšĂÜ đßŠî laryngeal lacerations, pneumomediastinum, 

pneumothorax, bronchospasm, desaturation, đúČĂéĂĂÖĒúąìćÜđéĉîĀć÷ĔÝïüö (airway edema) ĒúąÙüćöđÿĊę÷Ü
ÝćÖÖćøéö÷ćÿúï 5-8 

ÖćøóŠî÷ć×÷ć÷ĀúĂéúö øŠüöÖĆïÖćøÝĆéìŠćđÙćąðĂé ĕöŠĒîąîĈĔĀšìĈ đóøćąēĂÖćÿÿĈđøĘÝĔîÖćøîĈÿĉęÜĒðúÖðúĂö
ĂĂÖÝćÖìćÜđéĉîĀć÷ĔÝöĊøšĂ÷úą 25 ĒúąöĊøć÷ÜćîëċÜÖćøđÖĉé cardiopulmonary arrest àċęÜđðŨîñúÝćÖÖćøìĊęÿĉęÜĒðúÖðúĂö
öĊÖćøđÙúČęĂîìĊęđðúĊę÷îêĈĒĀîŠÜ àċęÜĂćÝđÖĉéÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝÿŠüîïîĂ÷ŠćÜÿöïĎøèŤĕéš6,8   
 

õćüąĒìøÖàšĂî 

ñĎšðśü÷ïćÜøć÷ĂćÝđÖĉéõćüąĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝÿŠüîïîĂ÷ŠćÜÿöïĎøèŤÝćÖÿĉęÜĒðúÖðúĂö ĂćÝìĈĔĀšĀĆüĔÝĀ÷čéđêšî
ĒúąđÿĊ÷ßĊüĉêĕéš Ĕîøć÷ìĊęöĊÿĉęÜĒðúÖðúĂöÙšćÜĔîĀúĂéúöÝąìĈĔĀšöĊđÿöĀąÙĆęÜÙšćÜ đÖĉéÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷êćööćĕéš ìĈĔĀšđÖĉé
ðĂéĂĆÖđÿïđðŨîàĚĈė òŘĔîðĂé ĀúĂéúöēðśÜóĂÜ (bronchiectasis) êćööćĕéš ïćÜøć÷ĂćÝöĊ pneumothorax ĀøČĂ 
pneumomediastinum ĕéš3,7 
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ÖćøðŜĂÜÖĆî13 

ÿĉęÜÿĈÙĆâ ÙČĂ ÖćøĔĀšÙüćöøĎšĔîÖćøðŜĂÜÖĆîÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝ 

1. đúČĂÖßîĉéĒúą×îćé×ĂÜĂćĀćøìĊęđĀöćąÿöĔĀšĒÖŠđéĘÖĔîüĆ÷êŠćÜė đóČęĂðŜĂÜÖĆîÖćøÿĈúĆÖĂćĀćø ĕöŠÙüøĔĀšĂćĀćøđÿøĉö 
(solid foods) ÖŠĂîĂć÷č 4 đéČĂî ĕöŠÙüøĔĀšĂćĀćøìĊęöĊúĆÖþèąÖúö úČęîĀøČĂĒ×ĘÜ àċęÜêšĂÜöĊÖćøïéđÙĊĚ÷ü đßŠî ëĆęü ñúĕöšìĊęöĊđöúĘé 
úĎÖÖüćé úĎÖßĉĚî ĕÿšÖøĂÖĀøČĂđ÷úúĊę ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 4 ðŘ ēé÷đÞóćąëĆęüĕöŠĒîąîĈĔĀšøĆïðøąìćîĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 7 ðŘ 

2. ĕöŠÙüøĔĀšĂćĀćøìĊęöĊ×îćéóĂéĊÙĈìĊęđéĘÖÿćöćøëĀ÷ĉïÝĆïĀøČĂêĆÖøĆïðøąìćîđĂÜĕéš (finger foods) ÝîÖüŠćđéĘÖ
ÝąîĆęÜđĂÜĕéš ÿćöćøëĀ÷ĉïÝĆïÿĉęÜ×ĂÜđ×šćðćÖĕéš àċęÜĂ÷ĎŠĔîßŠüÜĂć÷č 6-9 đéČĂî àċęÜÖćøđêøĊ÷öĂćĀćøĔĀšđéĘÖÙüøöĊ×îćéđúĘÖ đÙĊĚ÷üĕéšÜŠć÷ îĉęö 

3. øąöĆéøąüĆÜĔîÖćøđêøĊ÷öĂćĀćøĕöŠĔĀšöĊđýþÖøąéĎÖĀøČĂÖšćÜðúć 

4. ĕöŠÙüøĔĀšĀöćÖòøĆęÜĒÖŠđéĘÖđúĘÖ 
5. Ĕî×èąìĊęđéĘÖÖĉîĂćĀćøĀøČĂöĊÿĉęÜ×ĂÜĔîðćÖĕöŠÙüøĔĀšüĉęÜđúŠî ĀøČĂóĎéÙč÷ 

6. đúČĂÖßîĉé øĎðøŠćÜĒúą×îćé×ĂÜđúŠîĔĀšđĀöćąÿöÖĆïüĆ÷×ĂÜđéĘÖ ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 3 ðŘ ĕöŠÙüøĔĀš×ĂÜđúŠîĀøČĂ
üĆÿéčìĊęđéĘÖĂćÝîĈđ×šćðćÖĕéš ĀøČĂ×ĂÜđúŠîìĊęöĊßĉĚîÿŠüî×îćéđúĘÖ ĂćÝĀúčéĀøČĂĒêÖĀĆÖĂĂÖöćĕéš ĕöŠÙüøĔĀšđéĘÖđúŠîđĀøĊ÷â Öøąéčö 
úĎÖðŦéĀøČĂ disc battery 

7. ÝĆéđÖĘïÿĉęÜ×ĂÜ×îćéđúĘÖĔĀšöĉéßĉé ìĊęöĊēĂÖćÿÿĈúĆÖĕéšĔĀšóšîöČĂđéĘÖ đßŠî ÷ć đ×ĘöÖúĆé êąðĎ 
8. ĕöŠÙüøĔĀšđéĘÖđúĘÖđúŠîúĎÖēðśÜìĊę÷ĆÜĕöŠĕéšđðść ĀøČĂßĉĚîÿŠüîúĎÖēðśÜìĊęĒêÖ àċęÜđéĘÖĂćÝÿĈúĆÖĕéšĔî×èąìĊęó÷ć÷ćö

đðśćúĎÖēðśÜîĆĚî 

 

ÿøčð 

ÖćøéĎĒúđéĘÖđúĘÖĔîßŠüÜĂć÷čìĊęöĊÙüćöđÿĊę÷ÜêŠĂÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö ÖćøðŜĂÜÖĆîđðŨîÿĉęÜìĊęÿĈÙĆâ ĕéšĒÖŠ ÖćøÝĆé
ÿĉęÜĒüéúšĂöìĊęðúĂéõĆ÷ ÖćøđúČĂÖßîĉéĒúą×îćé×ĂÜđúŠîĔĀšöĊÙüćöđĀöćąÿöêćöüĆ÷ ÖćøđêøĊ÷öĂćĀćøĔĀšöĊ×îćéđĀöćąÿöêćöüĆ÷ 
øüöëċÜĕöŠÙüøĔĀšđéĘÖüĉęÜđúŠî×èąøĆïðøąìćîĂćĀćø Ă÷ŠćÜĕøÖĘêćöëċÜĒöšÝąöĊĒîüìćÜÖćøðŜĂÜÖĆîÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂö
ĔîìćÜđéĉîĀć÷ĔÝđéĘÖĒúšü ĒêŠÖĘ÷ĆÜöĊēĂÖćÿìĊęÝąđÖĉé×ċĚîĕéš éĆÜîĆĚîñĎšéĎĒúđéĘÖÙüøđøĊ÷îøĎšüĉíĊÖćøßŠü÷đĀúČĂđéĘÖìĊęđÖĉéÖćøÿĈúĆÖ
ÿĉęÜĒðúÖðúĂöĒúąĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝ øüöëċÜđøĊ÷îøĎšüĉíĊÖćøìĈ CPR đïČĚĂÜêšî ĒúąÙüøöĊĀöć÷đú×ēìøýĆóìŤÿëćîó÷ćïćú
ÞčÖđÞĉîĕüšéšü÷ ÖćøÿĈúĆÖÿĉęÜĒðúÖðúĂöĔîìćÜđéĉîĀć÷ĔÝđéĘÖĔîøć÷ìĊęĕöŠĕéšðøąüĆêĉÿĈúĆÖöćÖŠĂîĂćÝöćóïĒóì÷Ťéšü÷ðŦâĀć  
ìĊęĀúćÖĀúć÷ đßŠî Āć÷ĔÝđÿĊ÷ÜéĆÜñĉéðÖêĉ ðĂéĂĆÖđÿïđðŨîàĚĈė ĀøČĂĀúĂéúöēðśÜóĂÜ àċęÜĒóì÷ŤÙüøìĊęÝąîċÖëċÜÿćđĀêčîĊĚĕüšéšü÷ 
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*  

õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ 
Precocious puberty 

óĉøĉ÷ć ÝĆîìøćíøøößćêĉ* 
 

Öćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćü (puberty) đðŨîóĆçîćÖćøêćöðÖêĉìĆĚÜìćÜéšćîøŠćÜÖć÷ óùêĉÖøøö ĒúąÝĉêĔÝ đðŨîßŠüÜđðúĊę÷îëŠć÷
ÝćÖüĆ÷đéĘÖÿĎŠüĆ÷ñĎšĔĀâŠ đöČęĂđ×šćÿĎŠüĆ÷ĀîčŠöÿćü øŠćÜÖć÷ÝąöĊÖćøĀúĆęÜăĂøŤēöîđóý (sex hormone) ÖŠĂĔĀšđÖĉéÖćøđðúĊę÷îĒðúÜ
ìćÜđóýĒïïìčêĉ÷õĎöĉ (secondary sexual characteristic) ÝċÜđĀĘîúĆÖþèąìćÜđóýßĆéđÝî×ċĚî  

 

ÖúĕÖ×ĂÜÖćøÙüïÙčöÖćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćü 
ÖćøóĆçîćđ×šćÿĎŠüĆ÷ĀîčŠöÿćü ÝąëĎÖÙüïÙčöéšü÷ÖúĕÖ hypothalamic-pituitary-gonadal (HPG) axis Ēúą 

hypothalamic-pituitary-adrenal (HPA) axis1 
1. HPG axis ÝąöĊñúìĈĔĀšêŠĂöđóý (gonads) ëĎÖÖøąêčšî đøĊ÷ÖüŠć gonadarche ēé÷đøĉęöêšîÝćÖ GnRH neuron 

ìĊęÿöĂÜÿŠüîĕăēóìćúćöĆÿĀúĆęÜ Gonadotropin-Releasing Hormone (GnRH) àċęÜĕðöĊñúÖøąêčšî gonadotroph ìĊęêŠĂöĔêšÿöĂÜ
ÿŠüîĀîšćĔĀšĀúĆę ÜăĂøŤēöî gonadotropins (ĕéšĒÖŠ Luteinizing Hormone (LH) Ēúą Follicle-Stimulating Hormone 
(FSH)) ìĆĚÜ LH Ēúą FSH ÝąÖøąêčšîĔĀš gonads ÿøšćÜăĂøŤēöîđóý ēé÷øĆÜĕ×Š (ovaries) ĔîđóýĀâĉÜÝąÿøšćÜăĂøŤēöî estradiol (E2) 
àċęÜđðŨîăĂøŤēöîĔîÖúčŠö estrogen ĒúąĂĆèæą (testes) Ĕîđóýßć÷ÝąÿøšćÜăĂøŤēöî testosterone (T) àċęÜđðŨîăĂøŤēöîĔîÖúčŠö 
androgen ăĂøŤēöîđóýìĊęđóĉęöÿĎÜ×ċĚîÝąÖøąêčšîĔĀšđÖĉéÖćøóĆçîćìćÜđóýĒïïìčêĉ÷õĎöĉ ĒúąÖćøđðúĊę÷îĒðúÜ×ĂÜÖćøđÝøĉâđêĉïēê
ìĊęöĊĂĆêøćđóĉęö×ċĚîöćÖÖüŠćĔîüĆ÷đéĘÖĂ÷ŠćÜßĆéđÝîìĆĚÜîĚĈĀîĆÖĒúąÿŠüîÿĎÜ đøĊ÷ÖüŠć growth spurt2-4 (êćøćÜìĊę 1) Ă÷ŠćÜĕøÖĘêćöÖćøđ×šćÿĎŠ
üĆ÷ĀîčŠöÿćüÝąĂ÷ĎŠõć÷ĔêšÖćøÙüïÙčöēé÷ÖúĕÖ÷šĂîÖúĆï (negative feedback) ×ĂÜ HPG axis éšü÷ 

 

êćøćÜìĊę 1 ĂĆêøćÖćøđóĉęö×ċĚî×ĂÜÙüćöÿĎÜêćößŠüÜĂć÷č4 

ßŠüÜĂć÷č ĂĆêøćÖćøđóĉęö×ċĚî×ĂÜÙüćöÿĎÜ (cm) 
0-1 ðŘ 25 

1-2 ðŘ 10-14 

2-3 ðŘ 6-7 

üĆ÷đéĘÖÝîëċÜÖŠĂîđ×šćüĆ÷ĀîčŠöÿćü 5-5.5 

üĆ÷øčŠî 

- đéĘÖđóýĀâĉÜ 
- đéĘÖđóýßć÷ 

 

8-12 

10-14 

 

ðŦÝÝčïĆî÷ĆÜĕöŠìøćïÖúĕÖìĊęÙüïÙčöÖćøÖøąêčšîĔĀšđÖĉé gonadarche ìĊęĒîŠßĆé đßČęĂüŠćðŦÝÝĆ÷ìĊęÖøąêčšîðøąÖĂïéšü÷ 
ðŦÝÝĆ÷ìćÜÖøøöóĆîíčŤ đßČĚĂßćêĉ ðŦÝÝĆ÷ìćÜđöêćïĂúĉÖ đßŠî leptin ðŦÝÝĆ÷ĔîéšćîÿĉęÜĒüéúšĂö (õćüąìćÜēõßîćÖćø ÖćøđÝĘïðśü÷ 
ÖćøĕéšøĆïÿćøðîđðŚŪĂî endocrine disruptor đðŨîêšî) ĒúąÖúĕÖìćÜ epigenetic ÿŠÜñúĔĀš GnRH pulse generator 

đøĉęöìĈÜćî ēé÷ìĊęÖćøìĈÜćî×ĂÜ GnRH pulse generator ÝąëĎÖÙüïÙčöéšü÷ neurotransmitters ĔîđàúúŤÿöĂÜàċęÜöĊìĆĚÜßîĉé
ìĊęđðŨî inhibitory neurotransmitters đßŠî Gamma-Amino Butyric Acid (GABA), Endogenous Opioid Peptides 

(EOP) , RF-Related Peptides (RFRP) Ē ú ą  excitatory neurotransmitters đßŠ î  Glutamate (Glu) , Dopamine (DA) , 
Norepinephrine (NE), Neuropeptide Y (NPY) đðŨîêšî îĂÖÝćÖ neurotransmitters éĆÜÖúŠćüĒúšüĕăēóìćúćöĆÿ÷ĆÜöĊ 
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KISS1 neuron àċęÜöĊĀîšćìĊęÿøšćÜđððĕìéŤßČęĂ kisspeptin ìĊęöĊïìïćìÿĈÙĆâĔîÖćøÙüïÙčöÖćøìĈÜćî×ĂÜ GnRH neuron 

ēé÷ÝąĕðìĈÜćîøŠüöÖĆï Neurokinin B Ēúą Dynorphin A øüöđøĊ÷ÖÖúčŠöđàúúŤđĀúŠćîĊĚüŠć KISS1/NKB/Dyn (KNDy)5,6 (õćóìĊę 1) 
Ă÷ŠćÜĕøÖĘêćööĊÖćøýċÖþćìĊęóïðŦÝÝĆ÷ĂČęîė ĔîøŠćÜÖć÷ìĊęöĊñúêŠĂÖćøÙüïÙčöÖćøđ×šćüĆ÷ĀîčŠöÿćüđóĉęööćÖ×ċĚîđøČęĂ÷ė ĂćìĉđßŠî 
MKRN3, DLK1, Nesfatin1, Ghrelin1,5 đðŨîêšî 

 

 
õćóìĊę 1 ÖúĕÖÖćøìĈÜćî×ĂÜ hypothalamic-pituitary-gonadal axis6 

 
ĔîüĆ÷đéĘÖ inhibitory neurotransmitters ĔîĕăēóìćúćöĆÿÝą÷Ćï÷ĆĚÜĕöŠĔĀšđÖĉéÖćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćü ÝîÖøąìĆęÜ

ëċÜĂć÷čìĊęđĀöćąÿö inhibitory neurotransmitters éĆÜÖúŠćüÝąđøĉęöìĈÜćîúéúÜ Ĕî×èąìĊę excitatory neurotransmitters 
ÝąìĈÜćîöćÖ×ċĚî ÖøąêčšîĔĀš GnRH neuron ĀúĆęÜ GnRH àċęÜđðŨîđððĕìéŤăĂøŤēöî ĀúĆęÜĔîúĆÖþèąđðŨîßŠüÜė (pulsatile 

secretion) ìčÖ 90-120 îćìĊ đöČęĂ GnRH ĕðÝĆïÖĆï GnRH receptor ìĊęĂ÷ĎŠïîñĉüđàúúŤ gonadotroph ìĊęêŠĂöĔêšÿöĂÜÿŠüîĀîšć 
ÝąÖøąêčšîĔĀšÿøšćÜăĂøŤēöî LH Ēúą FSH êŠĂĕð 

øąéĆïăĂøŤēöî LH Ēúą FSH ÝąöĊÖćøđðúĊę÷îĒðúÜÿĆöóĆîíŤÖĆïĂć÷čĒúąđóý ĔîìćøÖÝąöĊøąéĆï LH Ēúą FSH ÿĎÜ
ĒúąöĊúĆÖþèąđðŨî pulsatile đßŠîđéĊ÷üÖĆïìĊęóïĔîüĆ÷ĀîčŠöÿćü đøĊ÷ÖüŠć minipuberty7 ēé÷đóýßć÷ßŠüÜĂć÷čĒøÖđÖĉéëċÜðøąöćè 
6 đéČĂîÝąöĊøąéĆï LH ÿĎÜđéŠîÖüŠć FSH đóýĀâĉÜßŠüÜĂć÷čÖŠĂî 18-24 đéČĂî ÝąöĊ FSH ÿĎÜöćÖÖüŠć LH ĀúĆÜÝćÖßŠüÜĂć÷čéĆÜÖúŠćü
øąéĆï LH Ēúą FSH ÝąúéêęĈúÜêúĂéßŠüÜüĆ÷đéĘÖ đøĊ÷ÖüŠć øą÷ąÿÜï (quiescent period) ÝîÖøąìĆęÜđöČęĂđ×šćÿĎŠüĆ÷ĀîčŠöÿćü
øą÷ąêšîÖŠĂîìĊęÝąöĊóĆçîćÖćøìćÜđóýĒïïìčêĉ÷õĎöĉ ÝąöĊÖćøĀúĆęÜ LH Ēúą FSH ÿĎÜ×ċĚîĂĊÖÙøĆĚÜ ēé÷öĊÖćøĀúĆęÜăĂøŤēöî LH 
ĔîßŠüÜÖúćÜÙČîđÖĉé×ċĚîÖŠĂî ĒúąÙŠĂ÷ė đóĉęöÙüćöëĊęĒúąøąéĆïăĂøŤēöîöćÖ×ċĚîđøČęĂ÷ė ÝîÖøąìĆęÜöĊÖćøĀúĆęÜìĆĚÜ LH Ēúą FSH 
đðŨîúĆÖþèą pulsatile secretion ìĆĚÜĔîđüúćÖúćÜüĆîĒúąÖúćÜÙČî ÝîđÖĉéÖćøìĈÜćî×ĂÜ gonads ×ċĚî (õćóìĊę 2) 

ăĂøŤēöî FSH ĔîđéĘÖĀâĉÜÝąĕðÖøąêčšîÖćøđÝøĉâđêĉïēê×ĂÜ follicle ìĊęĔîøĆÜĕ×Š ĒúąÝąìĈÜćîøŠüöÖĆï LH ĔîÖćø
ÖøąêčšîøĆÜĕ×ŠĔĀšÿøšćÜăĂøŤēöî estradiol àċęÜöĊñúĔĀšđêšćîö×÷ć÷×îćéöćÖ×ċĚî đÖĉéÖćøÿąÿöĕ×öĆîïøĉđüèìøüÜĂÖĒúąÿąēóÖ 
ßŠü÷ĔĀšÙüćöÿĎÜđóĉęöĂ÷ŠćÜøüéđøĘü ĒúąĔîßŠüÜìšć÷×ĂÜÖćøđ×šćÿĎŠüĆ÷ÿćüÝąöĊðøąÝĈđéČĂî (menarche) öćÿöęĈđÿöĂ ÿĈĀøĆï
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ĔîđéĘÖßć÷ FSH ÖøąêčšîÖćøđóĉęö×îćéĒúąÝĈîüî×ĂÜ seminiferous tubule ìĈĔĀšĂĆèæąöĊ×îćéĔĀâŠ×ċĚî ĒúąÖøąêčšîđàúúŤ 
sertoli ĔĀšÿøšćÜ inhibin B àċęÜÝąĕð÷Ćï÷ĆĚÜÖćøĀúĆęÜ FSH ēé÷ìĊę LH ÝąÖøąêčšîĔĀšđàúúŤ Leydig ÿøšćÜăĂøŤēöî testosterone 

ìĈĔĀšĂÜÙßćê×÷ć÷×îćé×ċĚî đÿĊ÷ÜĒêÖ öĊĀîüé ĒúąđóĉęööüúÖúšćöđîČĚĂ Ă÷ŠćÜĕøÖĘêćöìĆĚÜđéĘÖßć÷ĒúąđéĘÖĀâĉÜÝąöĊìĆĚÜ
ăĂøŤēöîÖúč Šö estrogen Ēúą androgen đîČ ęĂÜÝćÖøŠćÜÖć÷öĊđĂîĕàöŤ aromatase ìĈĀîšćìĊ ęđðúĊ ę÷îăĂøŤēöîĔîÖúč Šö 
androgen (ĕéš Ē ÖŠ  testosterone, dehydroepiandrosterone (DHEA), DHEA sulfate (DHEAs), dihydrotestosterone 

(DHT) ) ĕðđðŨî estrogen ĒúąøŠćÜÖć÷÷ĆÜöĊÖćøÿøšćÜăĂøŤēöî androgen ĕéšÝćÖđðúČĂÖêŠĂöĀöüÖĕê (adrenal cortex) éšü÷ 

 

 
õćóìĊę 2 øąéĆïăĂøŤēöî gonadotropin ĒêŠúąßŠüÜĂć÷č7 
(  ) 

A:  LH  peripuberty  

B:  LH  puberty  frequency  amplitude  GnRH pulses 

 
ăĂøŤēöî estrogen ÝąöĊñúêŠĂÙüćöĀîćĒîŠî×ĂÜÖøąéĎÖ ēé÷óïüŠćÖćøÿąÿööüúÖøąéĎÖÿĎÜÿčé (peak bone mass) 

đÖĉéĔîßŠüÜĂć÷č 16-18 ðŘĕðëċÜßŠüÜüĆ÷øčŠîêĂîðúć÷ Ēúą estrogen öĊñúìĈĔĀšđÖĉéÖćøđßČęĂöðŗé×ĂÜÖøąéĎÖÿŠüî epiphysis 

ĔîìĆĚÜ 2 đóý ÝċÜÿŠÜñúĔĀšÙüćöÿĎÜđóĉęö×ċĚîĔîĂĆêøćìĊęúéúÜÝîĀ÷čéĕðĔîßŠüÜìšć÷×ĂÜÖćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćü3 ĔîđóýĀâĉÜÖćøöĊðøąÝĈđéČĂî
ÙøĆĚÜĒøÖÝąđðŨîÖćøÿŠÜÿĆââćèüŠć epiphysis ĔÖúšÝąðŗé ÝċÜÙćéÖćøèŤĕéšüŠćÝąÿĎÜđóĉęö×ċĚîĕéšĂĊÖðøąöćè 4-8 đàîêĉđöêø 
ĀúĆÜÝćÖÖćøöĊðøąÝĈđéČĂî 

2. HPA axis ×ĂÜøŠćÜÖć÷ ÝąßŠü÷ÿøšćÜăĂøŤēöîđóýÝćÖ adrenal cortex ìĊęßĆĚî zona reticularis ēé÷ÿøšćÜăĂøŤēöî
ÖúčŠö androgen ĕéšĒÖ DHEA, DHEA sulfate (DHEAs) Ēúą androstenedione ÖŠĂĔĀšđÖĉéÿĉü öĊĂćÖćøĀîšćöĆî öĊÖúĉęîêĆü 
öĊ×îøĆÖĒøš Ēúą×îĀĆüĀîŠćüĔîìĆĚÜđóýĀâĉÜĒúąđóýßć÷ ÖćøìĈÜćîîĊĚ đøĊ÷ÖüŠć adrenarche8 àċęÜĕöŠĂ÷ĎŠĔîÖćøÙüïÙčö×ĂÜ HPG 

axis ēé÷ìĊęđéĘÖĀâĉÜĒúąđéĘÖßć÷ÝąđøĉęööĊÖćøÿøšćÜ androgen ÝćÖđðúČĂÖêŠĂöĀöüÖĕêìĊęĂć÷čðøąöćè 6 ðŘ ĀøČĂðøąöćè 2 ðŘ
ÖŠĂîöĊ gonadarche ÿĈĀøĆïÖúĕÖÖćøÙüïÙčöÖćøđÖĉé adrenarche îĊĚ ÷ĆÜĕöŠìøćïĒîŠßĆéĔîðŦÝÝčïĆî 

 

ÖćøðøąđöĉîóĆçîćÖćøìćÜđóý 

ÖćøðøąđöĉîóĆçîćÖćøìćÜđóý öĆÖÝąðøąđöĉîÝćÖúĆÖþèąìćÜđóýĒïïìčêĉ÷õĎöĉēé÷üĉíĊ×ĂÜ Tanner9-11 àċęÜÝąÝĈĒîÖ
øą÷ą×ĂÜóĆçîćÖćøìćÜđóýìčêĉ÷õĎöĉđðŨî 5 øą÷ą (Tanner I-V) ĔîđóýĀâĉÜðøąđöĉîóĆçîćÖćø×ĂÜđêšćîöĒúą×îĀĆüĀîŠćü (õćóìĊę 3) 
Ĕîđóýßć÷ðøąđöĉîÝćÖúĆÖþèą×ĂÜĂĆèæą ĂÜÙßćêĒúą×îĀĆüĀîŠćü (õćóìĊę 4) ÖćøðøąđöĉîóĆçîćÖćøìćÜđóýÝĈđðŨîêšĂÜ
ĂćýĆ÷ÖćøêøüÝøŠćÜÖć÷ēé÷úąđĂĊ÷é Ēóì÷ŤñĎšêøüÝÙüøéĎúĆÖþèą×ĂÜđêšćîöĒúąÙúĈïøĉđüèđêšćîö×ĂÜđóýĀâĉÜéšü÷đÿöĂ 
üŠćúĆÖþèąđêšćîöìĊęöĊ×îćéĔĀâŠîĆĚîÿćöćøëÙúĈđîČĚĂĕêîö (breast bud) àċęÜöĊúĆÖþèąÿĆöñĆÿîĉęöĀ÷čŠîïøĉđüèĔêšðčśöĀĆüîö 
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(nipple) Ēúąúćîîö (areolar)  ĕéšĀøČĂĕöŠ đéĘÖĀâĉÜïćÜÙîĂćÝÝąöĊđêšćîö×îćéĔĀâŠēé÷ĕöŠöĊđîČĚĂĕêîö àċęÜóïĕéšïŠĂ÷ĔîđéĘÖìĊęöĊ
îĚĈĀîĆÖöćÖ đøĊ÷ÖüŠć lipomastia ēé÷ĕöŠëČĂđðŨîÖćøóĆçîćìćÜđóýĒïïìčêĉ÷õĎöĉ ÿĈĀøĆï breast bud îĆĚîĂćÝÝą×ċĚîìĆĚÜ 2 ×šćÜ
óøšĂöÖĆîĀøČĂ×ċĚîìĊúą×šćÜ øŠüöÖĆïöĊĂćÖćøđÝĘïïøĉđüèêĈĒĀîŠÜìĊę×ċĚîĔîßŠüÜĒøÖ ĀúĆÜÝćÖîĆĚî breast bud ÝąÙŠĂ÷ė ×÷ć÷
×îćéĔĀâŠ×ċĚî ÝîđêšćîööĊúĆÖþèąĒïïìĊęóïĔîĀâĉÜÿćüìĆęüĕð ÿŠüîÖćøêøüÝđéĘÖßć÷ĔĀšðøąđöĉîÝćÖúĆÖþèąĒúą×îćé×ĂÜ
ĂüĆ÷üąđóýßć÷ ĕéšĒÖŠ ĂÜÙßćêĒúąĂĆèæą ēé÷ÝĈđðŨîêšĂÜÙúĈ×îćé×ĂÜúĎÖĂĆèæąüŠćöĊðøĉöćêøđìŠćĔé đìĊ÷ïÖĆï orchidometer 

ÿĈĀøĆïĂĆèæą×îćé 4 öĉúúĉúĉêø ëČĂüŠćđøĉęöđ×šćÿĎŠøą÷ąüĆ÷ĀîčŠö (Tanner II) ĀćÖĕöŠöĊ orchidometer ĂćÝĔßšÖćøüĆéÙüćö÷ćü
×ĂÜĂĆèæąéšćîìĊę÷ćüìĊęÿčé üŠćöĊÙüćö÷ćüĂ÷ŠćÜîšĂ÷đìŠćÖĆï 2.5 đàîêĉđöêøĀøČĂĕöŠ (õćóìĊę 5) ×šĂñĉéóúćéìĊęóïĕéšïŠĂ÷ ÙČĂ 
ÖćøüĆéøüö×îćé×ĂÜëčÜĂĆèæą (scrotum) éšü÷ ìĈĔĀšüĆé×îćéĔĀâŠÖüŠćÙüćöđðŨîÝøĉÜ ÿŠüîÖćøðøąđöĉîĂÜÙßćêÙüøüĆéđðŨî
Ùüćö÷ćüĂÜÙßćêìĊę÷ČéđêĘöìĊę (stretched penile length) îĂÖÝćÖîĆĚîÙüøêøüÝøŠćÜÖć÷øŠüöÖĆïéĎóĆçîćÖćøìćÜđóýĂČęîė  
đßŠî ÖćøüĆéÙüćöÿĎÜĒúąđðøĊ÷ïđìĊ÷ïÖĆïðøąüĆêĉÙüćöÿĎÜđéĉöüŠćöĊÖćøđðúĊę÷îĒðúÜĕðĂ÷ŠćÜøüéđøĘü (growth spurt) ĀøČĂĕöŠ 
êøüÝÿĉü úĆÖþèąĀîšćöĆî ×îøĆÖĒøš Ēúą×îĀĆüĀîŠćü ēé÷óĉÝćøèćìĆĚÜúĆÖþèą×ĂÜ×î Ùüćö÷ćü ĒúąÖćøÖøąÝć÷êĆü đðŨîêšî 

úĈéĆï×ĆĚîêĂîÖćøđ×šćÿĎŠüĆ÷ÿćü (Tanner stage) ĔîđóýĀâĉÜ Tanner I ÙČĂøą÷ąÖŠĂîđ×šćüĆ÷ÿćü (prepuberty) 
àċęÜ÷ĆÜĕöŠöĊÖćøÿøšćÜ breast bud ÿŠüîøą÷ą Tanner II öĊ breast bud đÖĉé×ċĚîĒúšü đøĉęööĊÙüćöÿĎÜđóĉęöĂ÷ŠćÜøüéđøĘü ēé÷ĂĆêøć
ÙüćöÿĎÜìĊęöćÖìĊęÿčéÝąĂ÷ĎŠìĊę Tanner II-III ĒúąĂćÝÝąöĊ×îĀĆüĀîŠćüðøćÖäĔîßŠüÜîĊĚ ĀúĆÜÝćÖöĊđêšćîö×îćéĔĀâŠ×ċĚî 1.5-3 ðŘ 
ÝċÜđøĉęööĊðøąÝĈđéČĂîÙøĆĚÜĒøÖ àċęÜÿĆöóĆîíŤÖĆï Tanner IV ÝîÖøąìĆęÜđêšćîöēêÿöïĎøèŤ (Tanner V) øüöøą÷ąđüúćìĊęöĊÖćø
đðúĊę÷îĒðúÜÝćÖ Tanner II ÝîÖøąìĆęÜëċÜ Tanner V ĔßšđüúćìĆĚÜĀöéðøąöćè 2-4 ðŘ ÿŠüîúĈéĆï×ĆĚîêĂîÖćøđ×šćÿĎŠüĆ÷ĀîčŠö 
(Tanner stage) Ĕîđóýßć÷ ēé÷ Tanner I ÷ĆÜĕöŠđ×šćüĆ÷ĀîčŠö ĂüĆ÷üąđóý÷ĆÜđĀöČĂîüĆ÷đéĘÖ Tanner II đðŨîøą÷ąđøĉęöđ×šćüĆ÷ĀîčŠö 
ëčÜĂĆèæąđøĉęöïćÜúÜĒúąĀ÷ŠĂîêĆü ĂĆèæą×÷ć÷ĔĀâŠ×ċĚîÝćÖĔîüĆ÷đéĘÖìĊęĂĆèæąöĊðøĉöćêø 1-3 öĉúúĉúĉêø đóĉęöđðŨî 4 öĉúúĉúĉêø 
Ĕîøą÷ą Tanner III đøĉęööĊÖćø×÷ć÷×îćé×ĂÜĂÜÙßćêìĆĚÜÙüćö÷ćüĒúąÙüćöÖüšćÜ Ĕîøą÷ą Tanner IV ĂÜÙßćê×÷ć÷ĔĀâŠöćÖ×ċĚî 
ĒúąöĊÖćøóĆçîć×ĂÜÿŠüîĀĆü (glans) ĂĆèæąĒúąëčÜĂĆèæą×÷ć÷ĔĀâŠöćÖ×ċĚî ĒúąöĊÿĊÙúĚĈ×ċĚî đóýßć÷ÝąöĊĂĆêøćÖćøđóĉęö
×ĂÜÙüćöÿĎÜöćÖìĊęÿčéĔîøą÷ąÖúćÜ×ĂÜÖćøđ×šćÿĎŠüĆ÷ĀîčŠö (Tanner III-IV) ēé÷ìĊę Tanner V đðŨîøą÷ąìĊęĂüĆ÷üąđóýóĆçîćÿöïĎøèŤ 
ēé÷ĔßšđüúćóĆçîćÝćÖ Tanner II ëċÜ Tanner V øüöìĆĚÜĀöéðøąöćè 4-5 ðŘ9,10 
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õćóìĊę 3 Tanner stage ĔîđóýĀâĉÜ9  
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õćóìĊę 4 Tanner stage Ĕîđóýßć÷10
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õćóìĊę 5 Orchidometer ĒúąÖćøüĆé×îćéĂĆèæąēé÷Ĕßš orchidometer ĒúąĕöŠĔßš orchidometer 

:    
 

úĈéĆï×ĆĚîêĂî×ĂÜÖćøóĆçîćìćÜđóýìčêĉ÷õĎöĉĔîøą÷ąêŠćÜė (sequence and interval) ÙüøđðŨîêćöúĈéĆï×ĆĚî 
ĀćÖñĉéĕðÝćÖìĊęÙüøĂćÝđðŨîÖćøïŠÜßĊĚüŠć Öćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćüîĆĚîĕöŠĕéšđÖĉéÝćÖÖćøìĈÜćî×ĂÜ HPG axis Öćøðøąđöĉî Tanner 

ÝċÜöĊðøąē÷ßîŤĔîÖćøìĈîć÷óĆçîćÖćøìćÜđóý đßŠî Ăć÷čìĊęÝąđøĉęööĊðøąÝĈđéČĂî ÖćøÙćéÙąđîÙüćöÿĎÜĔîüĆ÷ñĎšĔĀâŠìĊęÙüøÝąđðŨî 
đðŨîêšî đóČęĂĔĀšÙĈĒîąîĈĒÖŠñĎšðÖÙøĂÜĕéšëĎÖêšĂÜ Ă÷ŠćÜĕøÖĘêćöúĈéĆïÖćøóĆçîćìćÜđóýĂćÝĒêÖêŠćÜÖĆî ×ċĚîÖĆïÖćøìĈÜćî
×ĂÜăĂøŤēöîÝćÖêŠĂöĀöüÖĕê éĆÜîĆĚîÖćøóĆçîć×ĂÜđêšćîöĒúą×îĀĆüĀîŠćüÝċÜĂćÝÝąđÖĉé×ċĚîĕöŠóøšĂöÖĆîĔîđéĘÖïćÜøć÷ 

 

õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ (precocious puberty) 
õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ Āöć÷ëċÜ õćüąìĊęöĊÖćøóĆçîćìćÜđóýĒïïìčêĉ÷õĎöĉĂ÷ŠćÜĔéĂ÷ŠćÜĀîċęÜ đßŠî ÖćøöĊđêšćîö

×îćéĔĀâŠ×ċĚî öĊ×îĀĆüĀîŠćü ĂüĆ÷üąđóýßć÷×îćéĔĀâŠ×ċĚî ÖŠĂîĂć÷čìĊęđĀöćąÿöêćöđóý1,11 Ĕîðøąđìýĕì÷ĂšćÜĂĉÜêćöÿöćÙö
êŠĂöĕøŠìŠĂđéĘÖĒúąüĆ÷øčŠîĕì÷ ÙČĂ 

- ÖŠĂîĂć÷č 8 ðŘ ĔîđéĘÖĀâĉÜ (öĊðøąÝĈđéČĂîÖŠĂîĂć÷č 9 ðŘ 6 đéČĂî) 
- ÖŠĂîĂć÷č 9 ðŘ ĔîđéĘÖßć÷ 

ðŦÝÝčïĆîóï×šĂöĎúÝćÖÖćøýċÖþćìĆęüēúÖüŠć đéĘÖöĊĒîüēîšöÖćøđÝøĉâđêĉïēêĒúąóĆçîćđ×šćÿĎŠüĆ÷ĀîčŠöÿćüđøĘü×ċĚîÖüŠć
ĔîĂéĊê (secular trend) ĒúąöĊÙüćöĒêÖêŠćÜÖĆîĔîĒêŠúąđßČĚĂßćêĉ Ĕîðøąđìý÷čēøðĒúąĂđöøĉÖćĔßšđÖèæŤõćüąđðŨîĀîčŠöÿćüÖŠĂî
üĆ÷ìĊęĂć÷čÖŠĂî 7 ðŘĔîđéĘÖĀâĉÜñĉü×ćü ÖŠĂîĂć÷č 6 ðŘĔîđéĘÖĀâĉÜñĉüÿĊ ĒúąÖŠĂîĂć÷č 9 ðŘĔîđéĘÖßć÷12 ×šĂöĎúÖćøýċÖþćĔîðøąđìýĕì÷ 

óïüŠćđéĘÖĕì÷öĊĒîüēîšöÖćøđÝøĉâđêĉïēêĒúąóĆçîćÖćøìćÜđóýđøĘü×ċĚî 13-16 ÿĂéÙúšĂÜÖĆïÖćøýċÖþćĔîêŠćÜðøąđìý×šćÜêšî 
ĒêŠđîČęĂÜÝćÖ÷ĆÜĕöŠöĊ×šĂöĎúÖćøýċÖþćĔîøąéĆïßćêĉÝċÜ÷ĆÜÙÜĔßšđÖèæŤĂć÷čđéĉöĔîÖćøüĉîĉÝÞĆ÷ ðŦÝÝĆ÷ìĊęöĊñúêŠĂÖćøđðúĊę÷îĒðúÜ
×ĂÜóĆçîćÖćøìćÜđóý ĕéšĒÖŠ õćüąÿĉęÜĒüéúšĂö ÿõćóđýøþåÖĉÝĒúąēõßîćÖćøìĊęéĊÖüŠćĂéĊê  ÿćøĔîÿĉęÜĒüéúšĂöïćÜßîĉé  

öĊñúÖøąìïêŠĂÖćøìĈÜćî×ĂÜêŠĂöĕøšìŠĂìĆĚÜÖćøÖøąêčšîĒúą÷Ćï÷ĆĚÜ (endocrine disruptor) đßŠî Bisphenol A (BPA), Polbrominated 

Biphenyls (PBB), phthalate, pesticide đðŨîêšî  
 

ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ĒïŠÜđðŨî 3 ÿćđĀêč éĆÜîĊĚ 
1. Benign variants of pubertal development 

đðŨîóĆçîćÖćøìćÜđóýĒïïìčêĉ÷õĎöĉðøćÖäìĊęĂüĆ÷üąđéĊ÷üĀøČĂđóĊ÷ÜúĆÖþèąđéĊ÷ü ēé÷ìĊę÷ĆÜĕöŠðøćÖäöĊúĆÖþèąĂČęîė 
øŠüöéšü÷ ĒúąÖćøóĆçîćìćÜđóýĒïïìčêĉ÷õĎöĉîĆĚîĕöŠöĊÖćøóĆçîćêŠĂđîČęĂÜ êĆüĂ÷ŠćÜđßŠî ÖćøöĊđêšćîöóĆçîćÖŠĂîüĆ÷ĔîđéĘÖĀâĉÜ 
(premature thelarche) ÖćøöĊ×îĀĆüĀîŠćüÖŠĂîüĆ÷ (premature pubarche) ÖćøöĊðøąÝĈđéČĂîÖŠĂîüĆ÷ (premature menarche)  

Premature Thelarche (PT) đðŨîõćüąìĊęđéĘÖĀâĉÜöĊđêšćîö×îćéĔĀâŠ (öĆÖóïĔîßŠüÜ Tanner II-III) ÖŠĂîĂć÷č 8 ðŘ 
ēé÷÷ĆÜĕöŠöĊóĆçîćÖćøìćÜđóýìčêĉ÷õĎöĉĂČęîė øŠüöéšü÷ ĂćÝđÖĉé×ċĚîđóĊ÷Ü×šćÜđéĊ÷üĀøČĂìĆĚÜ 2 ×šćÜ đéĘÖÝąöĊĂĆêøćÖćøđÝøĉâđêĉïēê
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ĔîđÖèæŤðÖêĉêćöüĆ÷ ĒúąĕöŠöĊóĆçîćÖćø×ĂÜĂüĆ÷üąđóýìĆĚÜõć÷îĂÖĒúąõć÷Ĕîđ÷ČęĂïčßŠĂÜÙúĂé ēé÷öćÖóïĔîđéĘÖÖŠĂîĂć÷č 2 ðŘ 
ÖćøüĉîĉÝÞĆ÷ĂćýĆ÷ÖćøêøüÝøŠćÜÖć÷ìĊęóïđóĊ÷ÜĀîšćĂÖöĊ×îćéĔĀâŠ øŠüöÖĆïðøąüĆêĉÖćøđÝøĉâđêĉïēêìĊęĕöŠöĊ growth spurt ĀćÖìĈ
ÖćøêøüÝìćÜøĆÜÿĊüĉì÷ćÝąóïüŠćĂć÷čÖøąéĎÖÿöüĆ÷ ÖćøêøüÝÙúČęîđÿĊ÷ÜÙüćöëĊęÿĎÜ×ĂÜĂčšÜđßĉÜÖøćî (pelvic ultrasonography) 
ÝąóïüŠćöéúĎÖĒúąøĆÜĕ×ŠöĊ×îćéðÖêĉ ÙüøĔĀšÙĈĒîąîĈĒÖŠñĎšðÖÙøĂÜüŠćĕöŠöĊÙüćöÝĈđðŨîĔîÖćøÿŠÜêøüÝìéÿĂïăĂøŤēöîđóĉęöđêĉö 
ĀøČĂÖćøøĆÖþćÝĈđóćą ĒúąîĆéêĉéêćöÖćøđÝøĉâđêĉïēêĒúąóĆçîćÖćøìćÜđóýđðŨîøą÷ąìčÖ 3-6 đéČĂî óïüŠćðøąöćèøšĂ÷úą 60 

×ĂÜđéĘÖÝąöĊ×îćéđêšćîöđúĘÖúÜ øšĂ÷úą 30 đêšćîöÝą÷ĆÜÙÜ×îćéđìŠćđéĉö öĊđóĊ÷ÜÿŠüîîšĂ÷ìĊęđêšćîöĂćÝÝąđóĉęö×îćéöćÖ×ċĚî1,17,18 
Premature Adrenarche (PA)/ premature pubarche đðŨîõćüąìĊęöĊ×îĀĆüĀîŠćü (Tanner II) Ēúą/ ĀøČĂ×îøĆÖĒøš

ðøćÖäĔîđéĘÖĀâĉÜÖŠĂîĂć÷č 8 ðŘ ĀøČĂđéĘÖßć÷ÖŠĂîĂć÷č 9 ðŘ óøšĂöÖĆïöĊÿĉüĒúąÖúĉęîêĆü ēé÷ìĊęĕöŠöĊúĆÖþèąóĆçîćÖćøìćÜđóý
ìčêĉ÷õĎöĉĂČęî óïĕéšïŠĂ÷ĔîđéĘÖüĆ÷ 6-8 ðŘ öĆÖđðŨîĔîđéĘÖĀâĉÜöćÖÖüŠćđéĘÖßć÷ đéĘÖĂćÝöĊĂĆêøćÙüćöÿĎÜìĊęđóĉęö×ċĚîđøĘü ĒúąöĊõćóëŠć÷øĆÜÿĊ
Ăć÷čÖøąéĎÖúĚĈĀîšćÖüŠćĂć÷čÝøĉÜĕéšđúĘÖîšĂ÷ õćüąîĊĚĕöŠöĊñúÖøąìïêŠĂÙüćöÿĎÜÿčéìšć÷đöČęĂēêđðŨîñĎšĔĀâŠ ĒúąĕöŠöĊñúêŠĂĂć÷čìĊęđøĉęö
đ×šćüĆ÷ĀîčŠöÿćü17,18 ÝċÜĕöŠöĊÖćøøĆÖþćÝĈđóćą ÙüøĔĀšÙĈĒîąîĈĒúąîĆéêĉéêćöéĎóĆçîćÖćøìćÜđóýđðŨîøą÷ą ìčÖ 3-6 đéČĂî 
ĀćÖöĊÖćøóĆçîć×ĂÜ×îĀĆüĀîŠćüöćÖ×ċĚî øŠüöÖĆïÖćøöĊóĆçîćÖćøìćÜđóýĒïïìčêĉ÷õĎöĉĂČęî àċęÜđðŨîñúÝćÖăĂøŤēöî androgen 

ĔîđóýĀâĉÜ (virilization) đßŠî clitoromegaly, musculinization, hirsutism đðŨîêšî ĀøČĂõćóøĆÜÿĊĂć÷čÖøąéĎÖìĊęúĚĈĀîšćöćÖ×ċĚî 
ÙüøÿŠÜóïĒóì÷ŤđÞóćąìćÜ 

2. Central Precocious Puberty (CPP) (gonadotropin-dependent precocious puberty, complete precocious 

puberty; CPP) 

CPP óïĔîđéĘÖĀâĉÜöćÖÖüŠćđéĘÖßć÷ ðøąöćè 8-10:1 ēé÷óïĂčïĆêĉÖćøèŤĔîđéĘÖĀâĉÜøšĂ÷úą 1-2 ×ĂÜðøąßćÖø19 
đÖĉéÝćÖÖćøÖøąêčšîÖćøìĈÜćî×ĂÜ HPG axis ìĈĔĀš gonads öĊ×îćéĔĀâŠ×ċĚîĒúąñúĉêăĂøŤēöîđóý đßŠî Ĕîđóýßć÷Ýąÿćöćøë
êøüÝóïüŠćĂĆèæąöĊ×îćéēêöćÖ×ċĚî (ĒêŠĔîđóýĀâĉÜĕöŠÿćöćøëđĀĘî×îćé×ĂÜøĆÜĕ×ŠĕéšÝćÖÖćøêøüÝøŠćÜÖć÷đîČęĂÜÝćÖĂ÷ĎŠĔîßŠĂÜìšĂÜ) 
ñĎšðśü÷ÖúčŠöîĊĚÝąöĊúĆÖþèąìćÜđóýìčêĉ÷õĎöĉđðŨîúĈéĆï×ĆĚîêĂîÖćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćüêćöðÖêĉ  đóĊ÷ÜĒêŠđÖĉéÖŠĂîĂć÷čìĊęđĀöćąÿö 
ĒúąđðŨîĕðêćöđóý×ĂÜêîđĂÜđÿöĂ (isosexual) ÿćđĀêč×ĂÜ CPP ĔîđéĘÖĀâĉÜÿŠüîĔĀâŠÖüŠćøšĂ÷úą 80 ĕöŠóïÿćđĀêč 
(idiopathic) ēé÷ìĊęÖćøýċÖþćĔîðŦÝÝčïĆîóïüŠćñĎšðśü÷ÖúčŠöîĊĚïćÜøć÷đÖĉéÝćÖÙüćöñĉéðÖêĉ×ĂÜÿćøóĆîíčÖøøö đßŠî KISS1 ĀøČĂ 
MKRN3 gene mutation Ĕî×èąìĊęđéĘÖßć÷ÿŠüîĔĀâŠöĊó÷ćíĉÿõćóĔîÿöĂÜ (øšĂ÷úą 26-70)20-23 (êćøćÜìĊę 2) 

 

êćøćÜìĊę 2 ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé Central Precocious Puberty1,7,20-21 

Central Precocious Puberty (CPP) 

ēøÙìĊęóïöĊó÷ćíĉÿõćóĔîÿöĂÜ ĕéšĒÖŠ 
- Hypothalamic hamartoma 

- Hydrocephalus 

- Brain malformation: arachnoid cyst, Ratchke cleft cyst, septo-optic dysplasia, empty sella 

- Neurofibromatosis type I 

- Cerebral palsy 

- Tuberous sclerosis 

- Brain tumors: hypothalamic/ optic glioma, astrocytoma, ependymoma, pineal tumor, germinoma, 

meningioma, LH-secreting adenoma 

- Post-insult: perinatal, infection, irradiation, trauma, surgery, chemotherapy 
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êćøćÜìĊę 2 ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé Central Precocious Puberty1,7,20-21 (êŠĂ) 
Central Precocious Puberty (CPP) (êŠĂ) 
ēøÙìĊęĕöŠöĊó÷ćíĉÿõćóĔîÿöĂÜ ĕéšĒÖŠ 

- Idiopathic (or unidentified genes/ neurotransmitters) 

- Genetic causes: gene mutation (đßŠî KISS1, KISS1R, MKRN3) 

- Endocrine-disruptor 

- Congenital causes, syndrome 

- Previous chronic sex-hormone exposure 

 

3 . Peripheral Precocious Puberty (PPP) (gonadotropin-independent precocious puberty, incomplete 

precocious puberty; PPP) 

PPP đðŨîÖćøđðúĊę÷îĒðúÜđ×šćÿĎŠüĆ÷ĀîčŠöÿćüÝćÖăĂøŤēöîđóýĕöŠñŠćîÖćøÖøąêčšîÝćÖ HPG axis ēé÷êøÜ ĒêŠëĎÖñúĉê
öćÝćÖĂüĆ÷üąêŠćÜėĔîøŠćÜÖć÷ đßŠî øĆÜĕ×Š ĂĆèæą êŠĂöĀöüÖĕê ĀøČĂĕéšøĆïÝćÖõć÷îĂÖ đßŠî ÷ć ÿĉęÜìĊęðîđðŚŪĂîĔîĂćĀćø 
ĀøČĂÿćøđÙöĊêŠćÜė đðŨîêšî úĆÖþèąìćÜđóýìčêĉ÷õĎöĉìĊęđÖĉé×ċĚîĂćÝÝąđðŨîĕðêćöđóý×ĂÜñĎšðśü÷ĀøČĂêŠćÜđóý (contrasexual) 

×ċĚîÖĆïßîĉé×ĂÜăĂøŤēöîđóýìĊę ĕéšøĆïüŠćđðŨî estrogen ĀøČĂ androgen đßŠî ĔîđéĘÖĀâĉ ÜìĊę ĕéšøĆï androgen ìĈĔĀšöĊ  
clitoromegaly ×îéÖ đÿĊ÷ÜĒêÖĀšćü ĀøČĂđéĘÖßć÷ìĊęĕéšøĆï estrogen ÝąöĊđêšćîö×îćéĔĀâŠ×ċĚî đðŨîêšî ăĂøŤēöîđóýîĊĚ÷ĆÜÿŠÜñú 
negative feedback ĕð÷Ćï÷ĆĚÜÖćøìĈÜćî×ĂÜ GnRH neuron ìĈĔĀšĕöŠöĊÖćøĀúĆęÜ×ĂÜ gonadotropin êćöðÖêĉ ÝċÜóïĂĆèæą
öĊ×îćéđúĘÖúÜ ïŠÜßĊĚüŠćĕéšøĆïăĂøŤēöîđóýìĊęĕöŠĕéšÿøšćÜöćÝćÖêŠĂöđóý×ĂÜêîđĂÜ ĀøČĂÖćøóĆçîćìćÜđóýĕöŠđðŨîĕðêćöúĈéĆï
ĒúąßŠüÜđüúćìĊęÙüøÝąđðŨî (êćøćÜìĊę 3) 

 

êćøćÜìĊę 3 ÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé Peripheral Precocious Puberty20,24 

Peripheral Precocious Puberty đÖĉéÝćÖēøÙĀøČĂăĂøŤēöîêŠćÜėéĆÜîĊĚ 
Exogenous sex hormone exposure 

hCG producing tumor 

Adrenal glands 

- Congenital adrenal hyperplasia (e.g. 21-hydroxylase deficiency, 11-hydroxylase deficiency) 

- Adrenal (sex hormone producing) adenoma/carcinoma  
- Adrenal rest tumor 

Gonads 

- Ovaries: functional ovarian cyst, estrogen-producing/androgen-producing ovarian tumor, McCune-

Albright syndrome, Peutz-Jeghers syndrome 

- Testes: Leydig cell tumor, familial testotoxicosis, McCune-Albright syndrome 

Severe untreated primary hypothyroidism (Van Wyk-Grumback syndrome) 
Aromatase deficiency in female 

Aromatase excess syndrome in male 

Glucocorticoid resistance syndrome 
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ÖćøüĉîĉÝÞĆ÷ 
ĂćýĆ÷ÖćøàĆÖðøąüĆêĉ ÖćøêøüÝøŠćÜÖć÷ ĒúąÖćøêøüÝđóĉęöđêĉöêŠćÜė éĆÜîĊĚ 
1. ÖćøàĆÖðøąüĆêĉ 

1.1 úĈéĆï×ĆĚî×ĂÜÖćøđÖĉéúĆÖþèąìćÜđóýìčêĉ÷õĎöĉêŠćÜė ĒúąßŠüÜđüúć×ĂÜÖćøóĆçîć 
1.2 ðøąüĆêĉÙüćöÿĎÜĒúąîĚĈĀîĆÖêĆüĔîßŠüÜđüúćìĊęñŠćîöć ēé÷ÖćøøüïøüöÝćÖðøąüĆêĉ×šĂöĎúìĊęïĆîìċÖĔîÿöčé

üĆÙàĊî ÿöčéÿč×õćó ĒúąÿöčéðøąÝĈêĆüîĆÖđøĊ÷î ÙüøöĊðøąüĆêĉÙüćöÿĎÜìĊęđðøĊ÷ïđìĊ÷ïÖĆïđóČęĂîė ĔîüĆ÷đéĊ÷üÖĆîøŠüöéšü÷ đóČęĂìøćï
ĂĆêøćÖćøđóĉęö×ĂÜÙüćöÿĎÜ 

1.3 ĂćÖćøìćÜÿöĂÜ ĂćÖćøðüéýĊøþą ÖćøöĂÜđĀĘîìĊęñĉéðÖêĉ ĂćÖćøßĆÖ óùêĉÖøøöìĊęđðúĊę÷îĒðúÜĕðÝćÖđéĉö  
1.4 ĂćÖćøñĉéðÖêĉ×ĂÜăĂøŤēöîÝćÖêŠĂöĔêšÿöĂÜ đßŠî ðŦÿÿćüąïŠĂ÷ ĀĉüîĚĈïŠĂ÷ ìšĂÜñĎÖ ×ĊĚĀîćü Ăšüî 

êĆüđêĊĚ÷ đðŨîêšî 
1.5 ÖćøĕéšøĆïăĂøŤēöîđóýÝćÖõć÷îĂÖ đßŠî ÷ć ĂćĀćøđÿøĉöêŠćÜė ÙøĊöìćñĉü đÙøČęĂÜÿĈĂćÜ đðŨîêšî 

1.6 ēøÙðøąÝĈêĆü ēé÷đÞóćąēøÙìćÜÿöĂÜ ðøąüĆêĉÖćøïćéđÝĘïìĊęýĊøþą ÖćøêĉéđßČĚĂ×ĂÜøąïïðøąÿćì 
ĀøČĂÖćøĕéšøĆïÖćøøĆÖþćêŠćÜė đßŠî ÖćøÞć÷øĆÜÿĊ ÷ćđÙöĊïĈïĆé đðŨîêšî 

1.7 ðøąüĆêĉÖćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćü×ĂÜïĉéćöćøéćĒúąóĊęîšĂÜ ÖćøàĆÖðøąüĆêĉóÜýćüúĊ (pedigree) đóČęĂĀć
ÿćđĀêčìćÜóĆîíčÖøøö 

2. ÖćøêøüÝøŠćÜÖć÷ 

2.1 ÖćøðøąđöĉîúĆÖþèąìćÜđóýìčêĉ÷õĎöĉ êćö Tanner staging 

2.2 üĆéÙüćöÿĎÜ îĚĈĀîĆÖ ĒúąÙĈîüèĂĆêøćÙüćöÿĎÜìĊęđðúĊę÷îĒðúÜ 
2.3 êøüÝðøąđöĉîìćÜøąïïðøąÿćìēé÷úąđĂĊ÷é øŠüöÖĆïêøüÝúćîÿć÷êć ĒúąÝĂðøąÿćìêć 
2.4 ÖćøêøüÝĀćøĂ÷ēøÙêŠćÜė ìĊęöĆÖđÖĊę÷ü×šĂÜ đßŠî ñĉüĀîĆÜìĊęöĊ café-au-lait spot ĂćÝÿĆöóĆîíŤÖĆïēøÙ 

McCune-Albright syndrome ĀøČĂ neurofibromatosis đðŨîêšî 

 

3. ÖćøêøüÝđóĉęöđêĉö 

3.1  õćóëŠć÷øĆÜÿĊĂć÷čÖøąéĎÖ (bone age) 
îĉ÷öðøąđöĉîêćöüĉíĊ×ĂÜ Greulich WW and Pyle SI25 ēé÷ñĎšìĊęöĊõćüąĀîčŠöÿćüÖŠĂîüĆ÷ (CPP ĀøČĂ PPP 

ĒêŠĕöŠĔßŠ pubertal variant) öĆÖÝąóïĂć÷čÖøąéĎÖúĚĈĀîšćÖüŠćĂć÷čÝøĉÜìĊęöČĂĒúą×šĂöČĂéšćîàšć÷ĔîõćóëŠć÷øĆÜÿĊ 
3.2  ÖćøêøüÝøąéĆïăĂøŤēöîđóý 

3.2.1 GnRH stimulation test đðŨîÖćøìéÿĂïöćêøåćî (gold standard) ĔîÖćøüĉîĉÝÞĆ÷
õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ēé÷ÖćøÞĊé GnRH đ×šćìćÜĀúĂéđúČĂééĈĀøČĂĔêšñĉüĀîĆÜ đóČęĂüĆéøąéĆïÙŠć LH Ēúą FSH ēé÷üĉíĊ 
immunochemiluminometric assay (ICMA) ĔîđúČĂé ìĊęđüúćêĆĚÜêšî (0), 30, 60, 90 Ēúą 120 îćìĊĀúĆÜÞĊé ĀćÖÙŠćÿĎÜÿčé
×ĂÜ LH öćÖÖüŠć 5-6 IU/L ïŠÜßĊĚüŠć HPG axis ìĈÜćîĒúšü Ēúąđ×šćÿĎŠüĆ÷ĀîčŠöÿćü (pubertal response) àċęÜîŠćÝąđÖĉéÝćÖ CPP 

ÿŠüîÖúčŠöìĊęöĊÿćđĀêčÝćÖ PPP óïüŠć LH Ēúą FSH ÝąöĊøąéĆïêęĈöćÖđîČęĂÜÝćÖëĎÖ÷Ćï÷ĆĚÜēé÷ negative feedback ÿĈĀøĆïđéĘÖ 

ìĊę÷ĆÜĕöŠđ×šćüĆ÷ĀîčŠöÿćü óïüŠćøąéĆï LH ÝąëĎÖÖøąêčšîĕéšïšćÜĒêŠĕöŠëċÜđÖèæŤ pubertal response26,27 

3.2.2 Basal LH ÙČĂ øąéĆï LH ìĊę 0 îćìĊ ĀøČĂđðŨîÖćøêøüÝĒïïĕöŠđÝćąÝÜđüúć (random) ÙŠć LH 
êĆĚÜĒêŠ 0.2-0.3 IU/L ×ċĚîĕð ßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ CPP ĔîđéĘÖĀâĉÜĕéš28,29 ÿĈĀøĆïñĎšìĊęöĊúĆÖþèąìćÜÙúĉîĉÖìĊęđ×šćĕéšÖĆïõćüąđðŨîÿćü
ÖŠĂîüĆ÷ ĒêŠöĊøąéĆï basal LH êęĈÖüŠć 0.3 IU/L ÙüøĕéšøĆïÖćøêøüÝ GnRH stimulation test đóČęĂ÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ ÿŠüîĔîđéĘÖßć÷
÷ĆÜĕöŠÿćöćøëĔßšÙŠćĂšćÜĂĉÜđéĊ÷üÖĆîîĊĚöćßŠü÷ĔîÖćøüĉîĉÝÞĆ÷õćüąĀîčŠöÿćüÖŠĂîüĆ÷ĕéš 
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3.2.3 øąéĆïăĂøŤēöî estrogen Ēúą testosterone ìĊęÿĎÜÖüŠćđÖèæŤðÖêĉêćöüĆ÷ ïŠÜßĊĚüŠćøŠćÜÖć÷ĕéšøĆï
ĀøČĂöĊÖćøÿøšćÜăĂøŤēöîđóý×ċĚî ÿĈĀøĆïñĎšìĊęöĊóĆçîćÖćøìćÜđóýìčêĉ÷õĎöĉĒêŠöĊøąéĆïăĂøŤēöîđóýêęĈĂćÝđðŨîđóøćą÷ĆÜöĊÖćøñúĉê
ăĂøŤēöîđóýĕéšĔîøąéĆïîšĂ÷ ĕöŠÿöęĈđÿöĂ ĀøČĂĕéšøĆïăĂøŤēöîđóýÝćÖõć÷îĂÖĒêŠĂ÷ĎŠĔîøĎðĒïïĂČęîė ìĊęüĉíĊÖćøêøüÝìćÜ
ĀšĂÜðäĉïĆêĉÖćøĕöŠ ćöćøëüĆéÙŠćăĂøŤēöîîĆĚîĕéš 
 ÖćøêøüÝÙŠćăĂøŤēöîĔîđéĘÖĀâĉÜìĊęöĊõćüą premature thelarche ĔîßŠüÜĂć÷č 6 đéČĂîëċÜ 2 ðŘ ĂćÝóï 
öĊÙŠ ć estrogen ×ċĚîÿĎÜÿĈĀøĆïĂć÷č ĕéš đúĘÖîšĂ÷ øąéĆïÙŠć FSH öĆÖÝąÿĎÜìĆĚ ÜÙŠćÖćøêøüÝĒïï random ĒúąêøüÝ GnRH 

stimulation test ĒúąöĊÙŠć FSH ×ċĚîÿĎÜđéŠîÖüŠćÙŠć LH đîČęĂÜÝćÖđðŨîßŠüÜìĊęöĊ minipuberty àċęÜđðŨî×šĂĒêÖêŠćÜÝćÖÖćøêøüÝ
ĔîñĎšìĊęđðŨîÿćüÖŠĂîüĆ÷ßîĉé CPP ìĊęöĆÖÝąöĊÙŠć LH ÿĎÜđéŠîÖüŠć FSH30 

3.3 ÖćøêøüÝÙúČęîđÿĊ÷ÜÙüćöëĊęÿĎÜ×ĂÜĂčšÜđßĉÜÖøćî (pelvic ultrasonography) 
ÖćøêøüÝ pelvic ultrasonography ĔîđéĘÖĀâĉÜ ÝąßŠü÷üĉîĉÝÞĆ÷ÖćøöĊđîČĚĂÜĂÖĀøČĂëčÜîĚĈìĊęøĆÜĕ×ŠìĊęđðŨîÿćđĀêč

×ĂÜ PPP ĕéš ĀøČĂđöČęĂøŠćÜÖć÷öĊøąéĆïăĂøŤēöî estrogen ÿĎÜ ÝąöĊñúĔĀšöéúĎÖöĊÙüćö÷ćüöćÖ×ċĚî (öćÖÖüŠć 34 öĉúúĉđöêø) 
öĊðøĉöćêøđóĉęö×ċĚî (öćÖÖüŠć 2 öĉúúĉúĉêø) ĒúąöĊÖćøđðúĊę÷îĒðúÜ×ĂÜøĎðøŠćÜ ēé÷ĔîßŠüÜÖŠĂîđ×šćüĆ÷ÿćüöéúĎÖÝąöĊøĎðøŠćÜđðŨîìŠĂ 
(tubular shaped) ĒúąđðúĊę÷îđðŨîìøÜøĎðúĎÖĒóøŤ (pear shaped) đöČęĂđ×šćÿĎŠüĆ÷ÿćü ÿŠüîÖćøóïđ÷ČęĂïčēóøÜöéúĎÖ (endometrium) 
ĀîćêĆü×ċĚîîĆĚî öĊÙüćöĕü (sensitivity) êęĈ ĒêŠöĊÙüćöÝĈđóćą (specificity) êŠĂÖćøđ×šćüĆ÷ÿćüÿĎÜ12,31 

3.4 ÖćøêøüÝÙúČęîĒöŠđĀúĘÖĕôôŜć×ĂÜÿöĂÜĒúąêŠĂöĔêšÿöĂÜ (MRI brain and pituitary gland) 
óĉÝćøèćÿŠÜêøüÝĔîìčÖøć÷ìĊęêøüÝóïĂćÖćøñĉéðÖêĉìćÜøąïïðøąÿćì ĒúąÿÜÿĆ÷üŠćÿćđĀêč×ĂÜõćüąđðŨîĀîčŠöÿćü

ÖŠĂîüĆ÷đÖĉéÝćÖ CPP ēé÷ÙüøÿŠÜêøüÝĔîđéĘÖĀâĉÜìĊęđ×šćÿĎŠüĆ÷ÿćüÖŠĂîĂć÷č 6 ðŘ ĒúąđéĘÖßć÷ìčÖøć÷ đîČęĂÜÝćÖóïÙüćöñĉéðÖêĉ
ÝćÖó÷ćíĉÿõćóĔîÿöĂÜĕéšïŠĂ÷22,23  

3.5 ÖćøÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøĂČęîė 

ÖćøêøüÝÝą×ċĚîÖĆïÿćđĀêčìĊęđðŨîĕðĕéš đßŠî ÖćøêøüÝÖćøìĈÜćî×ĂÜêŠĂöĕìøĂ÷éŤĔîøć÷ìĊęÙĉéëċÜÿćđĀêčÝćÖ 
prolong untreated primary hypothyroidism, ÖćøêøüÝÙŠć 17-hydroxyprogesterone ĀøČĂ ACTH stimulation test 

Ĕîøć÷ìĊęÿÜÿĆ÷ēøÙ congenital adrenal hyperplasia (CAH), ÖćøêøüÝ hCG level Ĕîøć÷ìĊęÿÜÿĆ÷ hCG producing tumor 

đðŨîêšî 

 

ñúÖøąìïÝćÖÖćøđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ 

đéĘÖìĊęöĊõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ÝąöĊÖćøđÝøĉâđêĉïēêđøĘüÖüŠćđéĘÖüĆ÷đéĊ÷üÖĆî öĊúĆÖþèąìćÜđóýìčêĉ÷õĎöĉ ĒúąĂć÷č
ÖøąéĎÖìĊęúĚĈĀîšćÖüŠćĂć÷čÝøĉÜ ÿŠÜñúĔĀš epiphysis ðŗéđøĘü ĒúąđÖĉéõćüąêĆüđêĊĚ÷ĕéšđöČęĂđðŨîñĎšĔĀâŠ îĂÖÝćÖîĆĚîĂćÝöĊñúêŠĂÝĉêĔÝ 
đîČęĂÜÝćÖđéĘÖ÷ĆÜĕöŠóøšĂöêŠĂÖćøđðúĊę÷îĒðúÜìćÜøŠćÜÖć÷ đéĘÖĀâĉÜìĊęöĊðøąÝĈđéČĂîđøĘü ÝąđÖĉéÙüćöĂć÷ öĊðöéšĂ÷ ēéîúšĂđúĊ÷î 
ĒúąĂćÝĕöŠóøšĂöĔîÖćøéĎĒúêîđĂÜ ÖŠĂĔĀšđÖĉéðŦâĀćÖćøúŠüÜúąđöĉéìćÜđóý ĒúąöĊēĂÖćÿêĆĚÜÙøøõŤĔîüĆ÷đéĘÖĕéš 
ĒîüìćÜÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ 

đðŜćĀöć÷×ĂÜÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ đóČęĂ÷Ćï÷ĆĚÜóĆçîćÖćøìćÜđóýìčêĉ÷õĎöĉĔĀšÖúĆïÿĎŠõćüąìĊęđĀöćąÿö
êćöĂć÷č ßąúĂÖćøúĚĈĀîšć×ĂÜĂć÷čÖøąéĎÖ đóČęĂĔĀšÙüćöÿĎÜÿčéìšć÷ĔîüĆ÷ñĎšĔĀâŠđðŨîêćöýĆÖ÷õćóìćÜóĆîíčÖøøö ĒúąúéñúÖøąìï
ìćÜéšćîÝĉêĔÝĔîđéĘÖ üĉíĊÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷×ċĚîĂ÷ĎŠÖĆïÿćđĀêč×ĂÜĂćÖćø ĒïŠÜđðŨî 

1. ÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé CPP 

1.1 ÖćøĔĀš Depot GnRH agonist àċęÜĂĂÖùìíĉĝ÷ćüîćîÖüŠć GnRH ìĊęÿøšćÜĔîøŠćÜÖć÷ đöČęĂøŠćÜÖć÷ĕéšøĆï 
GnRH agonist Ýąĕð÷Ćï÷ĆĚÜÖøąïüîÖćøĀúĆęÜĔîúĆÖþèą pulsatile ×ĂÜ GnRH ÝċÜĕöŠöĊÖćøìĈÜćî×ĂÜ HPG axis Ēúą÷Ćï÷ĆĚÜ 
Öćøđ×šćÿĎŠüĆ÷ĀîčŠöÿćüĕéš óĉÝćøèćĔßšĔîøć÷ìĊęöĊÖćøóĆçîćìćÜđóýđÖĉé×ċĚîĂ÷ŠćÜøüéđøĘü (rapid progressive) ÝîÖøąìĆęÜÙüćöÿĎÜÿčéìšć÷
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ĔîüĆ÷ñĎšĔĀâŠîŠćÝąêęĈÖüŠćđÖèæŤĀøČĂđÖĉéñúÖøąìïéšćîÝĉêĔÝ Ă÷ŠćÜĕøÖĘêćöñú×šćÜđÙĊ÷ÜìĊęĂćÝđÖĉé×ċĚî ĕéšĒÖŠ ĂćÖćøðüé ĒéÜ 
ĂĆÖđÿïïøĉđüèìĊęÞĊé÷ć ðüéýĊøþą ÙüćöĀîćĒîŠîÖøąéĎÖúéúÜßĆęüÙøćüĔîßŠüÜìĊęĕéšøĆï÷ć đðŨîêšî 

1.2 ÖćøĔĀš medroxyprogesterone acetate Ĕîøć÷ìĊęêšĂÜÖćøđúČęĂîÖćøöĊðøąÝĈđéČĂîĂĂÖĕðÖŠĂî 
ĒêŠĕöŠĕéšöĊđðŜćĀöć÷đóČęĂđóĉęöÙüćöÿĎÜÿčéìšć÷ 

ÖøèĊìĊęêøüÝóïó÷ćíĉÿõćóĔîÿöĂÜ đßŠî tumor, hydrocephalus óĉÝćøèćðøċÖþćĒóì÷ŤđÞóćąìćÜìĊęđÖĊę÷ü×šĂÜ
đóČęĂĔĀšÖćøøĆÖþćÿćđĀêčîĆĚîė ÙüïÙĎŠÖĆïÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷  

2. ÖćøøĆÖþćõćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷ ßîĉé PPP 

ÖćøøĆÖþć×ċĚîĂ÷ĎŠÖĆïÿćđĀêč×ĂÜ PPP đßŠî 
- ñĎšðśü÷ìĊęĕéšøĆïăĂøŤēöîÝćÖõć÷îĂÖ ÙüøĀ÷čéăĂøŤēöîéĆÜÖúŠćü  
- ñĎšðśü÷ìĊęđðŨî CAH ĔĀšÖćøøĆÖþćéšü÷ÖćøĔĀšăĂøŤēöîÖúčŠöÖúĎēÙÙĂøŤêĉÙĂ÷éŤìéĒìî  
- ñĎšðśü÷ìĊęöĊÖšĂîđîČĚĂÜĂÖïćÜĂ÷ŠćÜ óĉÝćøèćĔĀšÖćøøĆÖþćēé÷ÖćøñŠćêĆé ïćÜøć÷ĂćÝÝĈđðŨîêšĂÜĕéšøĆïđÙöĊïĈïĆé

ĀøČĂøĆÜÿĊøĆÖþćøŠüöéšü÷  
- ñĎšðśü÷ìĊęöĊëčÜîĚĈĔîøĆÜĕ×Š ĂćÝóĉÝćøèćĔĀšÖćøøĆÖþćéšü÷÷ć đßŠî medroxyprogesterone acetate, cyproterone 

acetate, selective estrogen receptor modulator ĀøČĂ aromatase inhibitor đðŨîêšî 

 

ÿøčð  
ĔîðŦÝÝčïĆî õćüąđðŨîĀîčŠöÿćüÖŠĂîüĆ÷đðŨîõćüąìĊęóïïŠĂ÷ĔîđüßðäĉïĆêĉ ÿŠÜñúÖøąìïêŠĂøŠćÜÖć÷ĒúąÝĉêĔÝ×ĂÜñĎšðśü÷ 

ĒúąÖŠĂĔĀšđÖĉéÙüćöÖĆÜüúĔÝĔîñĎšðśü÷ĒúąñĎšðÖÙøĂÜ ÖćøüĉîĉÝÞĆ÷ìĊęëĎÖêšĂÜ ÙĈĒîąîĈĒúąÖćøøĆÖþćìĊęđĀöćąÿöÝąßŠü÷ĔĀšñĎšðśü÷
đÝøĉâđêĉïēêĕéšêćöðÖêĉ ĒúąöĊÙüćöóøšĂöĔîÖćøéĎĒúêîđĂÜđóČęĂÖšćüđ×šćÿĎŠüĆ÷ĀîčŠöÿćüĂ÷ŠćÜöĆęîĔÝêŠĂĕð 
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*  

õćüąÞčÖđÞĉîìćÜēøÙĀĆüĔÝĔîđéĘÖ 
Pediatric cardiac emergency 

 * 
 

õćüąÞčÖđÞĉîìćÜēøÙĀĆüĔÝĔîđéĘÖđðŨîđøČęĂÜìĊęÿĈÙĆâ đîČęĂÜÝćÖëšćñĎšðśü÷ĕéšøĆïÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćìĊęëĎÖêšĂÜ
ĒúąøüéđøĘü ÝąìĈĔĀšöĊñúÖćøøĆÖþćìĊęéĊ ĒúąúéĂĆêøćÖćøđÖĉéõćüąĒìøÖàšĂîĕéš ēé÷ĔîïìîĊĚÝąÖúŠćüëċÜõćüąÞčÖđÞĉîìćÜēøÙĀĆüĔÝ
ìĊęóïïŠĂ÷ĔîđéĘÖ éĆÜîĊĚ 

1. Hypercyanotic spell 

2. Shock 

3. Tachyarrhythmia/bradyarrhythmia   

4. Cardiac tamponade 

ēé÷öĊøć÷úąđĂĊ÷é éĆÜêŠĂĕðîĊĚ 
 

1. Hypercyanotic spell 
ñĎšðśü÷ēøÙĀĆüĔÝĒêŠÖĈđîĉéßîĉéđ×Ċ÷ü (cyanotic congenital heart disease; CCHD) ìĊęóïüŠć öĊõćüą hypercyanotic 

spell ĀøČĂ hypoxic spell ĕéšïŠĂ÷ ĕéšĒÖŠ Tetralogy of Fallot (TOF) àċęÜđðŨîēøÙìĊęøüö 4 úĆÖþèąÿĈÙĆâĕüšéšü÷ÖĆî ÙČĂ 
ìćÜđéĉîđúČĂéĕððĂéêĊï (right ventricular outflow tract obstruction; RVOTO) ÖúšćöđîČĚĂĀĆüĔÝĀšĂÜúŠćÜ×üćĀîć (Right 

Ventricular Hypertrophy; RVH) øĎøĆęüñîĆÜĀĆüĔÝĀšĂÜúŠćÜ (ventricular septal defect; VSD) ĒúąđÿšîđúČĂéĒéÜđĂĂĂêćøŤĂĂÖÙøŠĂö 
VSD (overriding of aorta) (õćóìĊę 1) ĒêŠēøÙĀĆüĔÝĂČęîė ìĊęöĊ RVOTO ÖĘÿćöćøëđÖĉéõćüąîĊĚĕéš 

 

 
õćóìĊę 1 Tetralogy of Fallot (TOF)  

:    
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ĂćÖćøĒÿéÜ×ĂÜ TOF ×ċĚîÖĆïÙüćöøčîĒøÜ×ĂÜõćüą RVOTO ïćÜøć÷ĂćÝĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷êĆ ĚÜĒêŠĒøÖđÖĉé
đîČęĂÜÝćÖđéĘÖöĊĂćÖćøđ×Ċ÷üìĊęĕöŠßĆéđÝî ĒêŠïćÜøć÷ÖĘöĊĂćÖćøđ×Ċ÷üøčîĒøÜêĆĚÜĒêŠĒøÖđÖĉéđîČęĂÜÝćÖöĊõćüą RVOTO øčîĒøÜ ĔîđéĘÖìčÖøć÷
ÿćöćøëöĊĂćÖćø hypercyanotic spell ĕéš àċęÜđðŨîõćüąÞčÖđÞĉîìĊęóïïŠĂ÷ ĒúąđðŨîĂĆîêøć÷ëċÜßĊüĉê ēé÷ÝąöĊĂćÖćøđøĉęöêšî ÙČĂ 
đĀîČęĂ÷ÜŠć÷ îĆęÜ÷ĂÜė ïŠĂ÷ (squatting) Āć÷ĔÝĀĂïúċÖ (hyperpnea) ÖøąÿĆïÖøąÿŠć÷ (Irritable) ĒúąĂćÝđðŨîöćÖÝîĕöŠøĎšÿċÖêĆü 
õćüąîĊĚöĆÖöĊêĆüÖøąêčšîöćÖŠĂî đßŠî ĕ×š õćüą×ćéîĚĈ (dehydration) ÖćøøšĂÜĕĀšÝćÖÙüćöđÝĘïðüéđðŨîđüúćîćî ÖćøêøüÝøŠćÜÖć÷
ĔîđéĘÖÖúčŠöîĊĚÝąóïüŠćöĊ cardiac murmur ìĊęđïćúÜĕéš đîČęĂÜÝćÖðøĉöćèđúČĂéĕððĂéúéúÜ ēé÷ÖúĕÖÖćøđÖĉé hypercyanotic 

spell éĆÜõćóìĊę 2 

 

 
õćóìĊę 2 ÖúĕÖÖćøđÖĉé hypercyanotic spell  

:      
(intrathoracic pressure)   right to left shunt  

 

: Indian Journal of Pediatrics, 2009 
 

ÖćøøĆÖþćõćüą hypercyanotic spell  1 

1. Calm down ĔĀšöćøéćĂčšö ðúĂïđéĘÖĔĀšÿÜïúÜ 
2. ÝĆéđéĘÖĔĀšĂ÷ĎŠĔîìŠć Knee-chest position2 đóČęĂúé venous return Ēúąđóĉęö systemic vascular resistance (SVR) 

3. ÖćøĔĀšĂĂÖàĉđÝî ēé÷êĆüĂĂÖàĉđÝîđðŨî pulmonary vasodilator Ēúąÿćöćøëđóĉęö oxygen concentration  

ĒêŠöĊ×šĂđÿĊ÷ĀćÖđðŨîÖćøøïÖüîđéĘÖ 

4. đðŗéĀúĂéđúČĂééĈĒúąóĉÝćøèćĔĀšÿćøîĚĈ crystalloid ĀøČĂ colloid solution 10-20 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö 
bolus ÝćÖîĆĚîĔĀšìĈÖćøĔĀšÿćøîĚĈêćöõćüą dehydration ìĊęðøąđöĉîĕéš 



241

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

5. êøüÝøąéĆïîĚĈêćúĔîđúČĂé, arterial blood gas, blood electrolyte Ēúą complete blood count đóČęĂðøąđöĉî
øąéĆïđÖúČĂĒøŠ ÖøééŠćÜĔîøŠćÜÖć÷ êúĂéÝîÖćøêĉéđßČĚĂìĊęĂćÝđðŨîÿĉęÜÖøąêčšî 

6. óĉÝćøèćĔĀš morphine ×îćé 0.1-0.2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ēé÷ÿćöćøëĔĀšĕéšìĆĚÜìćÜđÿšîđúČĂééĈĔêšñĉüĀîĆÜ 
ĒúąÖúšćöđîČĚĂ đóČęĂĔĀšñĎšðśü÷ÿÜï ĀøČĂÿćöćøëĔĀšđðŨî fentanyl ĀøČĂ ketamine ÖĘĕéš (õćóìĊę 3) 

7. óĉÝćøèćĔĀš 7.5% NaHCO3 1 öĉúúĉĂĉÙüĉüćđúîêŤêŠĂÖĉēúÖøĆöêŠĂēéÿ đÝČĂÝćÜđìŠćêĆü ìćÜĀúĂéđúČĂééĈĂ÷ŠćÜßšćė 

8. óĉÝćøèćĔĀš beta blocker đðŨî esmolol 100-500 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö loading ìćÜĀúĂéđúČĂééĈ 
êćöéšü÷ 200-1,000 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ ĀøČĂ Propranolol 1-2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö øĆïðøąìćîđóČęĂúéĂĆêøć
Öćøđêšî×ĂÜĀĆüĔÝ Ēúąđóĉęö preload  

9. ĀćÖĂćÖćø÷ĆÜĕöŠéĊ×ċĚî óĉÝćøèćĔĀš alpha adrenergic receptor agonist đóČęĂđóĉęö SVR ĒúąĕöŠÙüøĔßš inotrope 

ìĊęĂĂÖùìíĉĝđóĉęöÖćøïĊïêĆü×ĂÜĀĆüĔÝ  
10. ĔîđéĘÖìĊęöĊĂćÖćøøčîĒøÜ ÿćöćøëóĉÝćøèćĔÿŠìŠĂßŠü÷Āć÷ĔÝ ĒúąĔĀš÷ć muscle relaxant ĕéš đóČęĂúé oxygen 

consumption Ēúąúé work of breathing 

11. ĀćÖĂćÖćø÷ĆÜĕöŠéĊ×ċĚî óĉÝćøèćÖćøñŠćêĆéĀøČĂÿüîĀĆüĔÝÞčÖđÞĉî 

12. êĉéêćö vital sign øąéĆïÙüćöđ×šö×šî×ĂÜĂĂÖàĉđÝî øąéĆïÖøééŠćÜĒúąđÖúČĂĒøŠêŠćÜė ĔîđúČĂé êúĂéÝîĂćÖćø
×ĂÜñĎšðśü÷ 

Ĕîøć÷ìĊęĂćÖćøéĊ×ċĚîĀúĆÜìĈÖćøøĆÖþćđïČĚĂÜêšî ÙüøĒÖšĕ×êĆüÖøąêčšî øüöìĆĚÜðŦÝÝĆ÷đÿĊę÷ÜìĊęÿćöćøëìĈĔĀšđÖĉéĂćÖćøàĚĈĕéš 
đßŠî õćüąàĊéÝćÖ×ćéíćêčđĀúĘÖ (iron deficiency anemia) ĒúąüćÜĒñîÖćøøĆÖþćøą÷ą÷ćüêŠĂĕð 

 

 
õćóìĊę 3  hypercyanotic spell  

: SVR=systemic vascular resistance, MBTS=modi ed Blalock-Taussig shunt 
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2. Shock 
õćüąßĘĂÖ ÙČĂ õćüąìĊęđîČĚĂđ÷ČęĂĀøČĂđàúúŤ×ĂÜøŠćÜÖć÷ĕéšøĆïĂĂÖàĉđÝîĕöŠđóĊ÷ÜóĂ ÖĆïÙüćöêšĂÜÖćø×ĂÜøŠćÜÖć÷ìĈĔĀšđÖĉé 

tissue hypoxia đðŨîõćüąÞčÖđÞĉîìĊęóïïŠĂ÷ ĒúąöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêÿĎÜëšćĕéšøĆïÖćøüĉîĉÝÞĆ÷ßšć  
øą÷ą×ĂÜßĘĂÖĒïŠÜĕéšđðŨî 3 øą÷ą éĆÜîĊĚ  
1. Compensated shock Ĕîøą÷ąîĊĚÙüćöéĆîēúĀĉê÷ĆÜÙÜðÖêĉ đøĉęöĒøÖñĎšðśü÷ÝąöĊĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝđóĉęö×ċĚî 

ìĈĔĀšöĊ cardiac output (CO) đóĉęö×ċĚî  
2. Decompensated  hypotensive shock óïöĊÙüćöéĆîđúČĂéêęĈøŠüöÖĆïöĊĂćÖćøĒÿéÜ×ĂÜÖćøĕĀúđüĊ÷îđúČĂé

ĕöŠđóĊ÷ÜóĂ ĕéšĒÖŠ ÙüćöøĎšÿċÖêĆüúéúÜ Āć÷ĔÝđøĘü ßĊóÝøđïćđøĘü öČĂđìšćđ÷Ęî (÷ÖđüšîÖøèĊ septic shock ĂćÝóïöĊöČĂđìšćĂčŠîĕéš) 
ðŦÿÿćüąĂĂÖîšĂ÷úÜ 

3. Irreversible shock óïöĊĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝúéúÜ Ēúą multiple organ failure ĔîìĊęÿčé 

 
êćøćÜìĊę 1 ēøÙ  

Ăć÷č systemic blood pressure (öĉúúĉđöêøðøĂì) 
- Ăć÷č 0-28 üĆî îšĂ÷ÖüŠć 60 öĉúúĉđöêøðøĂì 
- ìćøÖ 1-12 đéČĂî îšĂ÷ÖüŠć 70 öĉúúĉđöêøðøĂì 

- Ăć÷č 1-10 ðŘ îšĂ÷ÖüŠć 70+(Ăć÷čđðŨîðŘ x 2) öĉúúĉđöêøðøĂì 

- Ăć÷čöćÖÖüŠć10 ðŘ îšĂ÷ÖüŠć 90 öĉúúĉđöêøðøĂì 

: American Heart Association, 2020 

 

ÿćđĀêčĒúąÖćøøĆÖþćõćüąßĘĂÖ 
ÿćöćøëĒïŠÜõćüąîĊĚêćöÿćđĀêčÖćøđÖĉéĕéš 4  đðŜćĀöć÷×ĂÜÖćøøĆÖþć ÙČĂ ìĈĔĀšøąïïĕĀúđüĊ÷îđúČĂé

ÖúĆïÿĎŠõćüąðÖêĉ ēé÷ÖćøđóĉęöĂĂÖàĉđÝîĕðÿĎŠđîČĚĂđ÷ČęĂ ĒúąúéÙüćöêšĂÜÖćøĂĂÖàĉđÝî×ĂÜđîČĚĂđ÷ČęĂ    
1. Hypovolemic shock ÙČĂ õćüąìĊęđÖĉéÝćÖÖćøÿĎâđÿĊ÷îĚĈ (non-hemorrhagic) đßŠî ìšĂÜđÿĊ÷ àċęÜđðŨîßîĉéìĊęóï

ïŠĂ÷ìĊęÿčé ĀøČĂõćüąìĊęđÖĉéÝćÖÖćøÿĎâđÿĊ÷đúČĂé (hemorrhagic) ēé÷õćüą hypovolemic shock ÝąìĈĔĀš preload úéúÜ 
ÖćøøĆÖþćēé÷óĉÝćøèćĔĀšÿćøîĚĈ isotonic solution 20 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö ĕéš 3 ÙøĆĚÜ ĒúąóĉÝćøèćĔĀšđúČĂéëšćöĊÖćøđÿĊ÷đúČĂé 
øüöìĆĚÜĒÖšĕ×õćüąĒìøÖàšĂîĂČęîė øŠüöéšü÷ đßŠî electrolyte imbalance ĀøČĂ metabolic acidosis  

2. Distributive shock ÙČĂ õćüąìĊęöĊÖćøÖøąÝć÷×ĂÜ blood volume ìĊęĕöŠđĀöćąÿö (maldistribution) 
ēé÷ĔîßŠüÜĒøÖÝąöĊÖćøúé SVR đóĉęö CO ìĈĔĀšđÖĉéõćüą maldistribution ×ĂÜðøĉöćèđúČĂéĕðđúĊĚ÷ÜìćÜđéĉîĂćĀćøĒúąĕêúéúÜ 
ĒêŠđúĊĚ÷ÜìĊęñĉüĀîĆÜöćÖ×ċĚî ìĈĔĀšöČĂđìšćĂčŠîĒúąÙúĈßĊóÝøĕéšĒøÜ (bounding pulse) đøĊ÷ÖüŠć warm shock ëšćĕöŠĕéšøĆïÖćøøĆÖþć
ìĊęđĀöćąÿö ÝąóïöĊöČĂđìšćđ÷ĘîĒúąßĊóÝøđïćđøĘü đøĊ÷ÖüŠć cold shock 

2.1 Septic shock đÖĉéÝćÖÖćøêĉéđßČĚĂ ìĈĔĀšöĊÖćøĀúĆęÜ Inflammatory mediators ìĈĔĀšöĊÖćø×÷ć÷êĆü
×ĂÜĀúĂéđúČĂéìĆęüøŠćÜÖć÷ (vasodilatation) ìĈĔĀš SVR úéúÜĒúąöĊÖćøđóĉęö permeability ÿŠÜñúĔĀšÿćøîĚĈøĆęüĂĂÖÝćÖĀúĂé
đúČĂéĕð÷ĆÜđîČĚĂđ÷ČĚĂêŠćÜė ìĈĔĀš preload úéúÜ đÖĉéõćüąìĊęđøĊ÷ÖüŠć relative hypovolemia îĂÖÝćÖîĊĚ÷ĆÜđÖĉéõćüą disseminated 

intravascular coagulopathy (DIC) ìĈĔĀšöĊĒ×ĘÜêĆü×ĂÜđúČĂéìĊęñĉéðÖêĉĕéš ÖćøøĆÖþćđïČĚĂÜêšîìĈēé÷ÖćøĔĀšÿćøîĚĈ isotonic 

solution 20 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö ĕéš 3 ÙøĆĚÜ ēé÷ëšćĔĀšÿćøîĚĈĒúšüĂćÖćøĕöŠéĊ×ċĚî đøĊ÷ÖüŠć fluid-refractory shock ÙüøóĉÝćøèćüŠć
ñĎšðśü÷đðŨî cold shock ĀøČĂ warm shock ëšćđðŨî cold shock ĔĀšóĉÝćøèćđøĉęö÷ć epinephrine 0.05-0.3 ĕöēÙøÖøĆö
êŠĂÖĉēúÖøĆöêŠĂîćìĊ Ēúą norepinephrine đøĉęöêšîìĊę 0.05 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ Ĕî warm shock ëšćĂćÖćø÷ĆÜĕöŠéĊ×ċĚî 
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Ýąđ×šćÿĎŠõćüąìĊęđøĊ÷ÖüŠć catecholamine resistant shock ÝċÜÙüøóĉÝćøèćĔĀš hydrocortisone 50-100 öĉúúĉÖøĆöêŠĂêćøćÜđöêø 

êćöéšü÷ 50 öĉúúĉÖøĆöêŠĂêćøćÜđöêøêŠĂüĆî ĒúąêšĂÜóĉÝćøèćĔĀš antibiotic ìĊęđĀöćąÿöēé÷ÙøĂïÙúčöđßČĚĂìĊęÿÜÿĆ÷  
2.2 Anaphylactic shock đðŨîõćüąìĊęđÖĉéÝćÖÖćøĒóš đßŠî ĂćĀćø ÷ć öĊĂćÖćøĒÿéÜ ÙČĂ ÖøąüîÖøąüć÷ 

ĂćđÝĊ÷î ìšĂÜđÿĊ÷ Āîšćïüö (angioedema) Āć÷ĔÝđĀîČęĂ÷ ôŦÜđÿĊ÷ÜðĂéĂćÝĕéš÷ĉî wheezing, stridor  

epinephrine 1:1,000 (1 öĉúúĉÖøĆöêŠĂ 1 öĉúúĉúĉêø) 0.01 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö  0.01 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ÞĊéđ×šćÖúšćöđîČĚĂ8,9 

ĒúąóĉÝćøèćĔĀš antihistamine, corticosteroid, 2-adrenagic agonist øŠüöéšü÷ĕéš×ċĚîÖĆïĂćÖćø×ĂÜñĎšðśü÷ 

2.3 Neurogenic shock đÖĉéÝćÖÖćøĕéšøĆïÙüćöđÿĊ÷Āć÷×ĂÜøąïïÿŠüîÖúćÜ đßŠî ÿöĂÜ ĕ×ÿĆîĀúĆÜÿŠüîÙĂ 

ĒúąĂÖ đĀîČĂ T6 ìĈĔĀšđÖĉéÖćøÿĎâđÿĊ÷ sympathetic control àċęÜöĊñúĔîÙüïÙčö vascular tone ÝċÜìĈĔĀšđÿšîđúČĂé×÷ć÷êĆü
ĒúąđÖĉéÙüćöéĆîēúĀĉêêęĈêćööć ÖćøøĆÖþćđïČĚĂÜêšîēé÷ÖćøĔĀšÿćøîĚĈĒúą÷ćÖúčŠö vasopressor óøšĂöìĆĚÜøĆÖþćÿćđĀêč 

3. Cardiogenic shock ÙČĂ õćüąìĊęĀĆüĔÝìĈÜćîñĉéðÖêĉ ĒïŠÜđðŨîÖćøđêšî×ĂÜĀĆüĔÝìĊęñĉéðÖêĉ (àċęÜÝąÖúŠćüêŠĂĕð) 
ĀøČĂÖćøïĊïêĆü×ĂÜÖúšćöđîČĚĂĀĆüĔÝúéúÜ ìĈĔĀš CO êęĈúÜ ĒúąöĊÖćøđóĉęö left ventricular end diastolic pressure (LVEDP) 

ìĈĔĀšđÖĉéõćüą pulmonary edema ÖćøøĆÖþćìĈĕéšēé÷ĔĀš fluid challenge ēé÷đøĉęöêšîĔĀš 5-10 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö 
ĒúąóĉÝćøèćĔĀš Inotropic drug đóČęĂđóĉęöÖćøïĊïêĆü×ĂÜĀĆüĔÝ øŠüöÖĆïÖćøĔĀš÷ć antidote ĔîÖøèĊĕéšøĆïÿćøóĉþ 

4. Obstructive shock ÙČĂ õćüąìĊęđÖĉéÝćÖÖćøĂčéÖĆĚî×ĂÜìćÜđéĉîđúČĂéĔîøŠćÜÖć÷ ìĈĔĀšĕöŠÿćöćøëøĆïđúČĂééĈ
đ×šćÿĎŠĀĆüĔÝ ĒúąĕöŠÿćöćøëîĈđúČĂéĒéÜĂĂÖĕðđúĊĚ÷ÜøŠćÜÖć÷ĕéš 

4.1 ductal-dependent (left ventricular outflow obstruction) đÖĉéÝćÖÖćøöĊÖćøĂčéÖĆĚîĀúĂéđúČĂéĒéÜ
ìĈĔĀšđúČĂéĕöŠÿćöćøëĕðđúĊĚ÷ÜøŠćÜÖć÷ĕéšđóĊ÷ÜóĂ đßŠî coarctation of aorta (õćó  4), interrupted aortic arch, critical 

aortic valve stenosis Ēúą hypoplastic left heart syndrome (õćó  5) ēé÷ÝąêøüÝóïÙüćöéĆîēúĀĉêĒ×îÿĎÜÖüŠć×ćĕéš
Ĕî coarctation of aorta Ēúą interrupted aortic arch ĒúąđöČęĂêøüÝ O2 saturation óïüŠć ìĊęĒ×îÿĎÜÖüŠć×ćøšĂ÷úą 3-4 
ëšć ductus arteriosus ðŗéúÜ ñĎšðśü÷ÝąöĊĂćÖćø shock ĒúąöĊ severe metabolic acidosis àċęÜÖćøøĆÖþćìĈĕéšēé÷óĉÝćøèć
ĔĀš÷ć prostaglandin  

4.2 tension pneumothorax đÖĉéÝćÖöĊúöÙšćÜĔîßŠĂÜđ÷Č ęĂĀč šöðĂé (pleural space) ÝîÖéđîČĚĂðĂé 
éĆîĀĆüĔÝĒúąĀúĂéđúČĂé ĈĔĀšđúČĂéĕĀúÖúĆïđ×šćĀĆüĔÝ (venous return) ĕöŠĕéš đÖĉéÖćøúéúÜ×ĂÜ CO ìĈĔĀšöĊÙüćöéĆîēúĀĉêêęĈ 
ÿćđĀêčìĊęóïĕéš đßŠî trauma ĀøČĂÖćøìĈ bag mask ventilation ĂćÖćøĒÿéÜ ÙČĂ Āć÷ĔÝđøĘü đÙćąēðøŠÜ (hyper-resonance) 

ôŦÜĕéšđÿĊ÷Ü breath sound úéúÜ Ĕî×šćÜìĊęöĊúöÙšćÜ ĒúąöĊ trachea shift ĕðéšćîêøÜ×šćö ÖćøøĆÖþćìĈĕéšēé÷ÖćøìĈ needle 
decompression  

4.3 cardiac tamponade đÖĉéÝćÖöĊîĚĈ đúČĂé ĀøČĂúöĔîßŠĂÜđ÷ČĚĂĀčšöĀĆüĔÝ (pericardial space) àċęÜÝąĕéš
ÖúŠćüêŠĂĕð 

4.4 pulmonary embolism đðŨîõćüąìĊęđÖĉéĕéšîšĂ÷öćÖĔîđéĘÖ đÖĉéÝćÖöĊ thrombus ĕð÷ĆÜđÿšîđúČĂéĒéÜ
ĕððĂéìĈĔĀšöĊ ventilation/ perfusion mismatch ĕéšÝîđÖĉéõćüą×ćéĂĂÖàĉđÝî ĒúąđÖĉéõćüą pulmonary vascular 

resistance (PVR) ÿĎÜ×ċĚîÝîđÖĉé right side heart failure ĕéš ĂćÖćøĒÿéÜ ÙČĂ Āć÷ĔÝđøĘü đ×Ċ÷ü đÝĘïĀîšćĂÖ ÖćøøĆÖþćđïČĚĂÜêšî
ĕéšēé÷óĉÝćøèćĔĀšÿćøîĚĈøŠüöÖĆïÖćøóĉÝćøèćĔĀš÷ć thrombolytic 
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õćóìĊę 4 Coarctation of aorta 

:    

 

 
õćóìĊę 5 Hypoplastic left heart syndrome 

:    
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õćóìĊę 6  shock  

: NS=normal saline, LR=lactated ringer�s, PRBC=packed red blood cell, PRN=pro re nata (as needed) 

: American Heart Association, 2020 

 
3. Tachyarrhythmia/ bradyarrhythmia   

ĀĆüĔÝđêšîñĉéðÖêĉĔîđéĘÖĒïŠÜđðŨîßîĉéĀúĆÖ ĕéšéĆÜîĊĚ 
3.1 ĀĆüĔÝđêšîđøĘüñĉéðÖêĉ (tachyarrhythmia)  

3.2 ĀĆüĔÝđêšîßšćñĉéðÖêĉ (bradyarrhythmia) 

ēé÷ĒÿéÜÙŠćðÖêĉ×ĂÜĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝĔîđéĘÖéĆÜêćøćÜìĊę 2 
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êćøćÜìĊę 2 ÙŠćðÖêĉ×ĂÜĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝĔîđéĘÖ 

ßŠüÜüĆ÷ ĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ×èąĀúĆï (ÙøĆĚÜêŠĂîćìĊ) ĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ×èąêČęî (ÙøĆĚÜêŠĂîćìĊ) 
ìćøÖĒøÖđÖĉé 90-160 100-205 
ìćøÖ 90-160 100-180 

üĆ÷ĀĆéđéĉî 80-120 98-140 

đéĘÖÖŠĂîüĆ÷đøĊ÷î 65-100 80-120 

üĆ÷đøĊ÷î 58-90 75-118 

üĆ÷øčŠî 50-90 60-100 

: American Heart Association, 2020 

 

3.1 ĀĆüĔÝđêšîđøĘüñĉéðÖêĉ (tachyarrhythmia) 
3.1.1 Ventricular Tachycardia (VT) 
öĊÙüćöñĉéðÖêĉēé÷öĊÝčéÖĈđîĉé×ĂÜÖøąĒÿĕôôŜćĂ÷ĎŠĔîĀĆüĔÝĀšĂÜúŠćÜìĈĔĀšđÖĉé QRS complex ìĊęÖüšćÜÖüŠć 

0.09 üĉîćìĊ ēé÷öĊĂĆêøćđøĘüĔÖúšđÙĊ÷ÜÖćøđêšî×ĂÜĀĆüĔÝðÖêĉÝîëċÜöćÖÖüŠć 200 ÙøĆĚÜêŠĂîćìĊ ÿŠüîĔĀâŠóïĔîñĎšìĊęöĊēøÙĀĆüĔÝĂ÷ĎŠđéĉö
ĀøČĂĕéšøĆïÖćøñŠćêĆé, long QT syndrome, viral myocarditis, cardiomyopathy ĀøČĂ hyperkalemia (õćóìĊę 7)  

 

 
õćóìĊę 7 Monomorphic VT  

:  QRS complex  0.09   QRS complex  120   P wave 

 P wave  QRS complex (AV dissociation)  

: EKG interpretation, David Andersson, 2016 

 

ÖćøøĆÖþćĔîÖøèĊĕöŠ stable ĔĀšóĉÝćøèćìĈ synchronized cardioversion ĔîÖøèĊìĊęđðŨî monomorphic 

wide complex tachycardia ĔĀšóĉÝćøèćÞĊé adenosine ĕéšëšć stable đîČęĂÜÝćÖĂćÝđðŨî SVT ìĊęöĊ QRS ÖüšćÜ 
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3.1.2 Supraventricular Tachycardia (SVT)  
đðŨîÙüćöñĉéðÖêĉ×ĂÜÝčéÖĈđîĉéÖøąĒÿĕôôŜćìĊęđÖĉéđĀîČĂêŠĂĀĆüĔÝĀšĂÜúŠćÜñŠćîìćÜ atrioventricular (AV) 

node Ēúą bundle of His ìĈĔĀš QRS complex öĊøĎðøŠćÜĒÙï (õćóìĊę 8) ēé÷ÖúĕÖÖćøđÖĉéÿŠüîĔĀâŠđðŨîĒïï reentry 

ðøąÖĂïĕðéšü÷ accessory pathway Ēúą AV nodal reentry tachycardia (AVNRT) (õćóìĊę 9) 
 

 
õćóìĊę 8 SVT  

:  P axis  P wave  lead II, III, aVF  P wave   P wave  QRS 

complex PR interval  RP interval  RR interval   
 (abrupt change)   220 

 180  

: American Heart Association, 2020 

 

 
õćóìĊę 9 Wolf Parkinson White (WPW) syndrome  accessory pathway  ÙúČęîĕôôŜćĀĆüĔÝÝąóï PR interval 

ìĊęÿĆĚîúÜĒúą slurred upstroke ×ĂÜ QRS complex (delta wave)  
: EKG interpretation, David Andersson, 2016 

 

ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜ SVT öĆÖĕöŠĕéšđÞóćąđÝćąÝÜ đßŠî àċö ÖøąÿĆïÖøąÿŠć÷ éĎéîöĕéšîšĂ÷úÜ ĂćđÝĊ÷î 
Āć÷ĔÝđøĘü êĆüúć÷ đðŨîêšî ĔîđéĘÖìĊęÿćöćøëïĂÖĂćÖćøĕéš ĂćÝöĊĂćÖćøĔÝÿĆęî ĀîšćöČéđðŨîúöĕéš  

ÖćøøĆÖþć SVT 
1. Vagal maneuvers đðŨîÖćøøĆÖþć SVT ìĊę stable ĀøČĂĔîøąĀüŠćÜìĊęøĂÖćøđêøĊ÷öĒìÜđÿšî đðŨîÖćøÖøąêčšî 

vagus nerve ÿćöćøëìĈĕéšĔîĀúć÷øĎðĒïï đßŠî üćÜ cold pack ìĊęĀîšćñćÖĔîđéĘÖđúĘÖ ÿćöćøëÿĂîĔĀšđïŠÜĀøČĂđðśćĀúĂéìĊęöĊ
ìćÜĂĂÖĒÙïĔîđéĘÖēê ĒúąÖćøìĈ carotid massage ÙČĂ ÖćøÖéîüéïøĉđüè bifurcation ×ĂÜ carotid arteries 
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2. Adenosine ×îćé 0.1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ēé÷ĔĀšĕéšĕöŠđÖĉî 6 öĉúúĉÖøĆö ĔîÙøĆ ĚÜĒøÖ Ēúą 0.2 

öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ĕöŠđÖĉî 12 öĉúúĉÖøĆö ĔîÙøĆĚÜìĊę 2 Ēïï rapid bolus ēé÷ĔĀšêćöéšü÷ normal saline 5-20 öĉúúĉúĉêø 
ēé÷ĔßšđðŨî double-syringe technique ÿćöćøëĔĀš amiodarone ĔîÖøèĊĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþćđïČĚĂÜêšî ĒêŠĂćÖćø 
stable ĀøČĂÖúĆïöćđðŨîàĚĈ 

3. ĔîÖøèĊìĊęĕöŠ stable ĔĀš÷ćĒúšüĕöŠĕéšñú ĀøČĂĕöŠÿćöćøëĒìÜîĚĈđÖúČĂĕéš óĉÝćøèćìĈ synchronized 

cardioversion óúĆÜÜćîìĊęĔßšÙČĂ 0.5-1 ÝĎúêŠĂÖĉēúÖøĆö ÙøĆĚÜìĊę 2 ÿćöćøëđóĉęöĕéšđðŨî 2 ÝĎúêŠĂÖĉēúÖøĆö 
 

êćøćÜìĊę 3 ÙüćöĒêÖêŠćÜøąĀüŠćÜ sinus tachycardia Ēúą supraventricular tachycardia 

 Sinus Tachycardia (ST) Supraventricular Tachycardia (SVT) 
ðøąüĆêĉ öĊÿćđĀêčìĊęìĈĔĀšĀĆüĔÝđêšîđøĘü đßŠî ĕ×š đÝĘïðüé 

õćüą×ćéîĚĈ õćüąđÿĊ÷đúČĂé õćüąàĊé ßĘĂÖ 
ĕöŠöĊÿćđĀêčîĈöćÖŠĂî đÖĉé×ċĚîÞĆïóúĆî ìćøÖ
ĂćÝöĊĂćÖćøĀĆüĔÝüć÷ đéĘÖēêöĊĂćÖćøĔÝÿĆęî 

ĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ ìćøÖ ÿŠüîĔĀâŠ îšĂ÷ÖüŠć 220 ÙøĆĚÜêŠĂîćìĊ 
đéĘÖ ÿŠüîĔĀâŠ îšĂ÷ÖüŠć 180 ÙøĆĚÜêŠĂîćìĊ 

ìćøÖ ÿŠüîĔĀâŠ öćÖÖüŠćĀøČĂđìŠćÖĆï 220 ÙøĆĚÜ
êŠĂîćìĊ  
đéĘÖ ÿŠüîĔĀâŠ öćÖÖüŠćĀøČĂđìŠćÖĆï 180 ÙøĆĚÜ
êŠĂîćìĊ 

ÖćøđðúĊę÷îĒðúÜĂĆêøć 
Öćøđêšî×ĂÜĀĆüĔÝ 

öĊÖćøđðúĊę÷îĒðúÜĒïïÙŠĂ÷đðŨîÙŠĂ÷ĕð   

(warm up and cool down) 

öĊÖćøđðúĊę÷îĒðúÜĒïïÞĆïóúĆî  
(abrupt change) 

ÙúČęîĕôôŜćĀĆüĔÝ       

1. P wave óï P wave øĎðøŠćÜðÖêĉ ĀĆüêĆĚÜĔî lead 
I/aVF 

ĕöŠóï P wave ĀøČĂóïêćöĀúĆÜ QRS 

complex øĎðøŠćÜñĉéðÖêĉ ĀĆüÖúĆïĔî lead 
II/III/aVF 

2. PR interval  PR îšĂ÷ÖüŠć RP PR öćÖÖüŠć RP 

3. RR interval ĕöŠÙÜìĊęđúĘÖîšĂ÷ (beat to beat variation) öĊÙüćöÙÜìĊę (constant) 

: American Heart Association, 2020 

 

3.2 ĀĆüĔÝđêšîßšćñĉéðÖêĉ (bradyarrhythmia) 
ĔîìĊęîĊĚÝąÖúŠćüëċÜ 3rd degree AV block (complete heart block) ÙČĂ ĕöŠöĊÖćøîĈÖøąĒÿĕôôŜćúÜĕðĀĆüĔÝ

ĀšĂÜúŠćÜĕéšđú÷ ìĈĔĀšĕöŠöĊÙüćöÿĆöóĆîíŤøąĀüŠćÜ P wave Ēúą QRS complex óï P-P interval Ēúą R-R interval öĆÖÙÜìĊę 
ēé÷ĂĆêøć×ĂÜ P wave đøĘüÖüŠć QRS complex ĒúąĂćÝóï QRS complex ÖüšćÜĕéš (õćó  10) ēé÷ìĆęüĕðĀćÖĂĆêøćÖćøđêšî
×ĂÜĀĆüĔÝßšćÖüŠć 60 ÙøĆĚÜêŠĂîćìĊ öĆÖöĊĂćÖćø×ĂÜ cardiopulmonary compromise àċęÜÿćöćøëóïĕéšĔîìćøÖĒøÖđÖĉéìĊęöćøéć
đðŨî systemic lupus ĒúąóïĕéšĔîñĎšìĊęđðŨî viral myocarditis 
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õćóìĊę 10 3rd degree AV block (complete heart block) 

: EKG interpretation, David Andersson 

 

ÿĈĀøĆïÖćøøĆÖþćđïČĚĂÜêšîÿćöćøëóĉÝćøèćĔĀš epinephrine ĕéšđóČęĂđóĉęöĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ ìĆĚÜîĊĚÙüøóĉÝćøèćĔĀš  
transcutaneous ĀøČĂ transvenous temporary pacing ĒúąêøüÝĀćÿćđĀêčìĊęĒÖšĕ×ĕéš đóČęĂüćÜĒñîÖćøøĆÖþćêŠĂĕð 

 

4. Cardiac tamponade 
Cardiac tamponade đÖĉéÝćÖöĊÖćøÿąÿö×ĂÜîĚĈĀøČĂđúČĂéĔîßŠĂÜđ÷ČĚĂĀčšöĀĆüĔÝ (pericardial space) ìĈĔĀšđóĉęö

ÙüćöéĆîĔîßŠĂÜđ÷ČęĂĀčšöĀĆüĔÝđóĉęö×ċĚî ìĈĔĀšúé systemic Ēúą pulmonary venous return öĊÖćøúé×ĂÜ ventricular filling 

đÖĉéÖćøúéúÜ×ĂÜ SV Ēúą CO ĕéš ēé÷öĊÿćđĀêčÝćÖÖćøêĉéđßČĚĂĕüøĆÿ ĒïÙìĊđøĊ÷ĒúąüĆèēøÙ ĀøČĂđÖĉéĀúĆÜÝćÖÖćøñŠćêĆéĀĆüĔÝ 
(open heart surgery) àċęÜđÖĉéÝćÖÖøąïüîÖćøĂĆÖđÿïìĊęđøĊ÷ÖüŠć post pericardiotomy syndrome öĆÖóïĀúĆÜÖćøñŠćêĆé 
atrial septal defect (ASD) closure îĂÖÝćÖîĊĚ÷ĆÜÿćöćøëóïĔîēøÙ connective tissue disease Ēúą malignancy ĕéš  

ĂćÖćøìĊęêøüÝóï×ċĚîÖĆïðøĉöćèîĚĈìĊęÿąÿöĔîßŠĂÜđ÷ČęĂĀčšöĀĆüĔÝ đöČęĂöĊÖćøÿąÿööćÖÝąöĊĂćÖćøĀĆüĔÝđêšîđøĘü Āć÷ĔÝđøĘü 
ßĘĂÖĒúąđÖĉé pulsus paradoxus (SBP ßŠüÜĀć÷ĔÝđ×šćúéúÜêęĈöćÖÖüŠć 10 öĉúúĉđöêøðøĂì đöČęĂđìĊ÷ïÖĆïßŠüÜĀć÷ĔÝĂĂÖ) 
ĀøČĂÿćöćøëéĎĕéšÝćÖ pulse oximetry waveform àċęÜÝąđĀĘîüŠćöĊÙŠćìĊęêęĈúÜđöČęĂĀć÷ĔÝđ×šćđìĊ÷ïÖĆïßŠüÜĀć÷ĔÝĂĂÖ õćóøĆÜÿĊìøüÜĂÖ
óïüŠć öĊĀĆüĔÝēê ÙúČęîĕôôŜćĀĆüĔÝ Ýąóï low voltage ĒúąüĉîĉÝÞĆ÷ĕéšéšü÷ÖćøìĈ echocardiogram  
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õćóìĊę 11  Pericardial effusion 

 

ÖćøøĆÖþć ëšćöĊĂćÖćø×ĂÜ cardiac temponade ÙüøøĊïìĈÖćøđÝćąđ÷ČęĂĀčšöĀĆüĔÝ (pericardiocentesis) øŠüöÖĆï
ÖćøóĉÝćøèćĔĀšÿćøîĚĈ isotonic solution ĀøČĂđúČĂé 20 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö 

 

ÿøčð 
õćüąÞčÖđÞĉîìćÜēøÙĔîĀĆüĔÝđéĘÖöĊÙüćöìšćìć÷ìĆĚÜĔîéšćîÖćøüĉîĉÝÞĆ÷ĒúąÖćøüćÜĒñîÖćøøĆÖþćđïČĚĂÜêšî đîČęĂÜÝćÖ

êšĂÜÖćøÙüćöĒöŠî÷ĈĒúąøüéđøĘüàċęÜÝąîĈĕðÿĎŠÖćøøĆÖþćìĊęöĊðøąÿĉìíĉõćó ĒúąÿćöćøëúéÖćøđÖĉéõćüąĒìøÖàšĂîĒúąĂĆêøć
ÖćøđÿĊ÷ßĊüĉêĕéš 
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 (pediatric tachycardia) 

   

1.  cardiopulmonary compromise    

   narrow  wide QRS complex 

tachycardia 

2.  stable  narrow complex tachycardia  vagal maneuver  

 adenosine  wide complex tachycardia  adenosine  

 unstable  narrow complex tachycardia  Adenosine 

 synchronized cardioversion  wide complex tachycardia  

synchronized cardioversion (  7) 

 

 (pediatric shock) 

    10-20 

     

 epinephrine  norepinephrine  Dopamine  

 corticosteroid  stress dose  (refractory septic shock) 

 

 Opioid (Opioid-Associated Emergency) 

   opioid    

 Naloxone  (  8) 
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 7 Pediatric tachycardia algorithm 

: American Heart Association, 2020 
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 8 Opioid-associated emergency algorithm 

: American Heart Association, 2020  
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*  

 

ÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéøčîĒøÜ 
Critical congenital heart diseases diagnosis and management 

óøøèíĉð õĆìøÖčúüĉüĆçîŤ* 
 

ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéóïĕéšøšĂ÷úą 0.8-1 ×ĂÜìćøÖĒøÖđÖĉé ēé÷ĒïŠÜĕéšđðŨîßîĉéđ×Ċ÷üĒúąĕöŠđ×Ċ÷ü ÿŠüîēøÙĀĆüĔÝóĉÖćø
ĒêŠÖĈđîĉéßîĉéøčîĒøÜĀøČĂìĊęĂ÷ĎŠĔîÖúčŠö critical Congenital Heart Diseases (cCHD) óïĕéšøšĂ÷úą 151 ēøÙìĊęĂ÷ĎŠĔîÖúčŠö cCHD 
ÿćöćøëĒïŠÜĕéšđðŨî 4 ÖúčŠö ĕéšĒÖŠ ÖúčŠöìĊę 1 duct-dependent systemic blood flow đðŨîÖúčŠöìĊęđúČĂéĕðđúĊĚ÷ÜøŠćÜÖć÷îšĂ÷úÜ 
ÖúčŠöìĊę 2 duct-dependent pulmonary blood flow đðŨîÖúčŠöìĊęđúČĂéĕððĂéîšĂ÷öĆÖđÖĉéÝćÖđÿšîđúČĂéĕððĂéĀøČĂúĉĚîĀĆüĔÝ 
óĆúēöîĉÖêĊïĀøČĂêĆî ÖúčŠöìĊę 3 ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉé transposition đÖĉéÝćÖđÿšîđúČĂéóĆúēöîćøĊĒúąđĂĂĂøŤêć
ÿúĆïêĈĒĀîŠÜÖĆîìĈĔĀšđéĘÖöĊĂćÖćøđ×Ċ÷üöćÖ ĒúąÖúčŠöìĊę 4 ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéÙĆęÜìĊęðĂé đÖĉéÝćÖđúČĂé
ìĊęôĂÖÝćÖðĂéĕöŠÿćöćøëĕĀúÖúĆïđ×šćÿĎŠĀĆüĔÝêćöðÖêĉĕéš 

ēøÙìĆĚÜ 4 ÖúčŠöîĊĚöĆÖöĊĂćÖćøêĆĚÜĒêŠĒøÖđÖĉéĀøČĂõć÷ĔîĂć÷č 1 đéČĂî ñĎšðśü÷ÖúčŠöîĊĚĕöŠÿćöćøëøĆÖþćĀć÷ÝćÖÖćøĔĀš÷ć
Ă÷ŠćÜđéĊ÷üĒúąöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêÿĎÜëċÜøšĂ÷úą 25 ëšćñĎšðśü÷öĊĂćÖćøìĊęÿÜÿĆ÷đðŨî cCHD ÝĈđðŨîêšĂÜÿŠÜêŠĂĕðēøÜó÷ćïćú
ìĊęÿćöćøëøĆÖþćēé÷ÖćøÿüîĀĆüĔÝĀøČĂñŠćêĆéĕéš Ă÷ŠćÜĕøÖĘêćöÖćøøĆÖþćđïČĚĂÜêšî ÖćøüĉîĉÝÞĆ÷Ă÷ŠćÜøüéđøĘüĒúąÖćøøĆÖþćđÞóćą
ìĆîìŠüÜìĊÝąìĈĔĀšñúÖćøøĆÖþćéĊ×ċĚî ēé÷öĊøć÷úąđĂĊ÷é éĆÜîĊĚ 

 
ÖúčŠöìĊę 1 duct-dependent systemic blood flow 

ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéĕðđúĊĚ÷ÜøŠćÜÖć÷îšĂ÷ìĈĔĀšêšĂÜöĊ Patent Ductus Arteriosus (PDA) 
đóČęĂđóĉęöđúČĂéĕðđúĊĚ÷ÜøŠćÜÖć÷ đöČęĂ PDA ðŗéĔîìćøÖĒøÖđÖĉéìĊęđðŨîēøÙĔîÖúčŠöîĊĚ ÝąìĈĔĀšđÖĉéõćüąßĘĂÖøŠüöÖĆïöĊđúČĂéÙĆęÜĔîðĂé 
ēé÷đúČĂéĕðđúĊĚ÷ÜÿŠüîêŠćÜė ×ĂÜøŠćÜÖć÷ĕöŠđóĊ÷ÜóĂ ìĈĔĀšðŦÿÿćüąĂĂÖîšĂ÷ĒúąđúČĂéđðŨîÖøé ëšćĕöŠĕéšøĆïÖćøøĆÖþćìćøÖ
ÝąđÿĊ÷ßĊüĉêĔîìĊęÿčé ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜĒêŠúąēøÙÝĈĒîÖéĆÜêćøćÜìĊę 1  

 
êćøćÜìĊę 1 ĂćÖćøĒúąĂćÖćøĒÿéÜñĎšðśü÷ÖúčŠö duct-dependent systemic blood flow2  

ēøÙ ĂćÖćø ĂćÖćøĒÿéÜ 
Critical Aortic Valve 

Stenosis (AVS) 

ĀĂïđĀîČ ęĂ÷ àċöúÜ 
êĆüúć÷ ÖĉîĕöŠĕéš  

ÙüćöéĆîēúĀĉêĒúąßĊóÝøêęĈìĆĚÜĒ×îĒúą×ć đ×Ċ÷üìĆĚÜêĆü Āć÷ĔÝđøĘü êøüÝĀĆüĔÝóï 
Systolic Ejection Murmur (SEM) ïøĉđüè right upper parasternal murmur 

øšćüĕðïøĉđüèÙĂ ĂćÝóï paradoxical split second heart sound (S2)  

Severe coarctation of 

aorta 

ĀĂïđĀîČ ęĂ÷ àċöúÜ 
êĆüúć÷ ÖĉîĕöŠĕéš 

ÙüćöéĆîēúĀĉêĒ×îÿĎÜÖüŠć×ć ßĊóÝø×ćđïćÖüŠćĒ×î Āć÷ĔÝđøĘü êøüÝĀĆüĔÝĂćÝĕöŠóï 
murmur ĀøČĂĂćÝóï SEM ïøĉđüèĀúĆÜ  

Interrupted aortic arch 

with VSD 

ĀĂïđĀîČęĂ÷ àċöúÜ 
êĆüúć÷ ÖĉîĕöŠĕéš 

ÙüćöéĆîēúĀĉêøŠćÜÖć÷Ē×îÿĎÜÖüŠć×ć ßĊóÝø×ćđïćÖüŠćĒ×î Āć÷ĔÝđøĘü êøüÝĀĆüĔÝóï 
Pansystolic Murmur (PSM) ïøĉđüè left lower parasternal murmur ÝćÖøĎøĆęü
ìĊęĀĆüĔÝĀšĂÜúŠćÜ 

Hypoplastic Left Heart 

Syndrome (HLHS) 

ĀĂïđĀîČęĂ÷ đ×Ċ÷ü 
êĆüúć÷ ÖĉîĕöŠĕéš  

Āć÷ĔÝĀĂïđĀîČęĂ÷ ĂĂÖàĉđÝîêęĈ ÙüćöéĆîēúĀĉêêęĈĒúąßĊóÝøđïćìĆĚÜĒ×îĒúą×ć êĆïēê 
ĀĆüĔÝēê êøüÝĀĆüĔÝđðŨî single S2 ĒúąöĆÖĕöŠóï murmur 

: VSD=Ventricular Septal Defect 
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êĆüĂ÷ŠćÜÖúčŠöēøÙìĊęóïĕéšïŠĂ÷ ĕéšĒÖŠ 
- Critical Aortic Valve Stenosis (AVS) đðŨîēøÙúĉĚîđĂĂĂøŤêĉÖđÝøĉâĕöŠÿöïĎøèŤìĈĔĀšĀîćĒúąêĊïöćÖ đúČĂéÝċÜĕĀúñŠćîúĉĚî

ĕéšðøĉöćèîšĂ÷ éĆÜîĆĚîĀúĆÜÙúĂéñĎšðśü÷êšĂÜÖćøđúČĂéÝćÖ PDA đóČęĂĕðđúĊĚ÷ÜÿŠüîêŠćÜė ×ĂÜøŠćÜÖć÷ đöČęĂ PDA ðŗé ÝąìĈĔĀšđÖĉé
õćüąßĘĂÖøŠüöÖĆïöĊđúČĂéÙĆęÜĔîðĂé 

- Severe coarctation of aorta đðŨîÖćøêĊï×ĂÜđÿšîđúČĂéĒéÜđĂĂĂøŤêć (aorta) ìĈĔĀšĂüĆ÷üąĔêšêŠĂêĈĒĀîŠÜìĊęêĊï
ÝąëĎÖđúĊĚ÷Üéšü÷ PDA đöČęĂ PDA ðŗé ÝąìĈĔĀšđÖĉéõćüąßĘĂÖøŠüöÖĆïöĊđúČĂéÙĆęÜĔîðĂéđßŠîÖĆî 

- Interrupted aortic arch with ventricular septal defect đðŨîÖćøêĊïêĆî×ĂÜđÿšîđúČĂéĒéÜ aorta êĆĚÜĒêŠ 
arch of aorta úÜöć ìĈĔĀšĂüĆ÷üąĔêšêŠĂêĈĒĀîŠÜìĊęêĆî ÝąëĎÖđúĊĚ÷Üéšü÷ PDA öĆÖóïøŠüöÖĆïøĎøĆęüìĊęĀĆüĔÝĀšĂÜúŠćÜ (VSD) ìĈĔĀšđéĘÖ
öĊĂćÖćøĀĂïđĀîČęĂ÷ĒúąöĊ murmur đöČęĂ PDA ðŗé ÝąìĈĔĀšđÖĉéõćüąßĘĂÖøŠüöÖĆïöĊđúČĂéÙĆęÜĔîðĂéđßŠîÖĆî 

- Hypoplastic Left Heart Syndrome (HLHS) đðŨîÖćøđÝøĉâìĊęĕöŠÿöïĎøèŤ×ĂÜĀĆüĔÝĀšĂÜúŠćÜàšć÷ öĆÖöĊúĉĚîĀĆüĔÝ
ĕöìøĆú (mitral) úĉĚîĀĆüĔÝđĂĂĂøŤêĉÖ (aortic) ĒúąĀúĂéđúČĂéĔĀâŠđĂĂĂøŤêćêĊïĀøČĂêĆî ēé÷ēøÙîĊĚđéĘÖöĆÖÝąöĊĂćÖćøĀĂïđĀîČęĂ÷
Ēúąđ×Ċ÷üõć÷ĔîüĆîĒøÖĀúĆÜđÖĉéēé÷ìĊęõćóøĆÜÿĊìøüÜĂÖÝąóïĀĆüĔÝēêøŠüöÖĆïòŜć×ćüìĊęðĂéìĆĚÜÿĂÜ×šćÜÝćÖ pulmonary congestion 
ìĈĔĀšêšĂÜĒ÷ÖÝćÖēøÙðĂéĂĆÖđÿïøčîĒøÜĔîìćøÖĒøÖđÖĉé 

ÖćøÿŠÜêøüÝðĂééšü÷øĆÜÿĊĒúąÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝÿćöćøëßŠü÷ĔîÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙđïČĚĂÜêšîĕéš (êćøćÜìĊę 2) 
 

êćøćÜìĊę 2 ñúÖćøêøüÝðĂééšü÷øĆÜÿĊĒúąñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝĔîñĎšðśü÷ÖúčŠö duct-dependent systemic blood flow2-4  

ēøÙ ñúÖćøêøüÝðĂééšü÷øĆÜÿĊ ñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝ 

Critical Aortic Valve 

Stenosis (AVS) 

ĀĆüĔÝēêøŠüöÖĆïîĚĈÙĆęÜĔîðĂé 

ĂćÝöĊÖćø×÷ć÷×ĂÜ 
ascending aorta 

Normal ĀøČĂ left axis deviation ĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆü 
ĀĆüĔÝĀšĂÜúŠćÜàšć÷ēêĀîćêĆüøŠüöÖĆï strain pattern ×ĂÜ
ĀĆüĔÝéšćîúŠćÜàšć÷ (ST depression ìĊę V5 Ēúą V6) 

Severe coarctation 

of aorta 

ĀĆüĔÝēêøŠüöÖĆïîĚĈÙĆęÜĔîðĂé ĔîßŠüÜĒøÖđÖĉéöĆÖÝąóï normal axis êćöĂć÷čĒúąĀĆüĔÝ
ĀšĂÜúŠćÜ×üćĀîćêĆü ĀúĆÜÝćÖîĆĚîóï left axis deviation 

ÝćÖĀĆüĔÝĀšĂÜúŠćÜàšć÷ĀîćêĆüøŠüöÖĆï  strain pattern 

×ĂÜĀĆüĔÝéšćîúŠćÜàšć÷đöČęĂĂć÷čöćÖ×ċĚî 

Interrupted aortic 

arch 

ĀĆüĔÝēêøŠüöÖĆïîĚĈÙĆęÜĔîðĂé ĔîìćøÖĒøÖđÖĉéÝąóï normal axis êćöĂć÷čĒúąĀĆüĔÝ 
ĀšĂÜúŠćÜ×üćĀîćêĆü 

Hypoplastic Left 

Heart Syndrome 

(HLHS) 

ĀĆüĔÝēêøŠüöÖĆïîĚĈÙĆęÜĔîðĂé ĔîìćøÖĒøÖđÖĉéÝąóï normal axis êćöĂć÷čĒúąĀĆüĔÝ 
ĀšĂÜúŠćÜ×üćĀîćêĆü ĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆüøŠüöÖĆï
ĀĆüĔÝĀšĂÜúŠćÜàšć÷öĆÖđúĘÖ (decreased RV force) 

 

ÖćøøĆÖþćđïČĚĂÜêšîĔîñĎšðśü÷ÖúčŠöìĊę 12-5 

- ÖćøĔĀš Prostaglandin E1 (PGE1) đøĉęöìĊę 0.01 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ (×îćéÿĎÜÿčéìĊę 0.1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö
êŠĂîćìĊ) đóČęĂđðŗé PDA ðŜĂÜÖĆîĀøČĂøĆÖþćõćüąßĘĂÖ ñú×šćÜđÙĊ÷Ü×ĂÜ÷ć ĕéšĒÖŠ õćüąĀ÷čéĀć÷ĔÝ ÙüćöéĆîēúĀĉêêęĈ ĀĆüĔÝđêšî 
ñĉéÝĆÜĀüą éĆÜîĆĚîêšĂÜöĊÖćøđòŜćøąüĆÜõćüąĒìøÖàšĂîìĊęĂćÝđÖĉé×ċĚî  

- ëšćĀĂïđĀîČęĂ÷öćÖĔĀšĔÿŠìŠĂßŠü÷Āć÷ĔÝĒúąÙüïÙčöÖćøĀć÷ĔÝēé÷đÙøČęĂÜßŠü÷Āć÷ĔÝ øŠüöÖĆïÖćøĔĀš÷ćøąÜĆïÙüćöđÝĘïðüé
Ēúą÷ćîĂîĀúĆïĂ÷ŠćÜđĀöćąÿö đóČęĂúéÖćøĔßšÖúšćöđîČĚĂĀć÷ĔÝĒúąúéÖćøĔßšĂĂÖàĉđÝî ðøĆïđÙøČęĂÜßŠü÷Āć÷ĔÝĂ÷ŠćÜđĀöćąÿö 
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ÙüïÙčöÖćøĔßšĂĂÖàĉđÝîēé÷ĔßšĔĀšîšĂ÷ìĊęÿčé ēé÷øĆÖþćøąéĆï SpO2 Ă÷ĎŠøąĀüŠćÜ 80-85% ēé÷ĕöŠöĊõćüąđúČĂéđðŨîÖøéĒúąøĆÖþć
øąéĆï PaCO2 ĔĀšĂ÷ĎŠøąĀüŠćÜ 35-45 öĉúúĉđöêøðøĂì  

- ĒÖšĕ×õćüąđúČĂéđðŨîÖøéĒúąÙüćöñĉéðÖêĉ×ĂÜđÖúČĂĒøŠĔîøŠćÜÖć÷ ēé÷đÞóćąēóĒìÿđàĊ÷ö ĒÙúđàĊ÷öĒúąĒöÖîĊđàĊ÷ö 
øüöëċÜĒÖšĕ×õćüąàĊé ëšćöĊõćüąßĘĂÖÝąøĆÖþćÙŠć hemoglobin ĔĀšöćÖÖüŠć 10 ÖøĆöêŠĂđéàĉúĉêøĀøČĂ 12 ÖøĆöêŠĂđéàĉúĉêø 

ĔîõćüąìĊęđ×Ċ÷üöćÖ 

- êĉéêćöĒúąÙüïÙčöÙüćöéĆîēúĀĉêĔĀšĂ÷ĎŠĔîđÖèæŤðÖêĉ øĆÖþć capillary refill time ĔĀšîšĂ÷ÖüŠć 2 üĉîćìĊ øüöìĆĚÜ
êĉéêćöÙŠć arterial lactate (ĔîÖøèĊìĊęêøüÝüĆéĕéš) ĔĀšîšĂ÷ÖüŠć 2 öĉúúĉēöúêŠĂúĉêø6 

- ĔîÖøèĊìĊ ęÙüćöéĆîēúĀĉêêęĈÖćøĔĀšÿćøîĚĈĂćÝìĈĔĀšĂćÖćøĒ÷ŠúÜĕéš ÙüøĔßš÷ćßŠü÷đóĉęöÖćøïĊïêĆü×ĂÜĀĆüĔÝ
ēé÷đÞóćąĔîõćüąìĊęĀĆüĔÝïĊïêĆüúéúÜĒêŠĔßšĂ÷ŠćÜøąöĆéøąüĆÜđîČęĂÜÝćÖÖćøìĊęÖúšćöđîČĚĂĀĆüĔÝïĊïêĆüöćÖđÖĉîĕðĔîñĎšðśü÷ìĊęöĊÖćøêĊï
×ĂÜìćÜđéĉîđúČĂéĀĆüĔÝòŦũÜàšć÷ ĂćÝÝąđÖĉéÖćøúšć×ĂÜÖúšćöđîČĚĂĀĆüĔÝĕéš ÿŠüî vasopressor ÝąìĈĔĀšÙüćöéĆî×ĂÜĀúĂéđúČĂé
ÿŠüîðúć÷öćÖ×ċĚîàċęÜĕöŠßŠü÷ĔîõćüąîĊĚ  

- ÷ć×ĆïðŦÿÿćüąÝąĔĀšđöČęĂÙüćöéĆîÙÜìĊęđìŠćîĆĚî ēé÷ĔßšđöČęĂñĎšðśü÷÷ĆÜöĊĂćÖćøĀĂïđĀîČęĂ÷ÝćÖđúČĂéÙĆęÜĔîðĂéĒúą/

ĀøČĂðŦÿÿćüąĂĂÖîšĂ÷ 

ÖćøøĆÖþćìĊęđÞóćą 

1. ēøÙ AVS øĆÖþćēé÷ÖćøÿüîĀĆüĔÝêĆĚÜĒêŠßŠüÜìćøÖđóČęĂïĂúúĎî×÷ć÷úĉĚîĀĆüĔÝìĊęêĊï 

2. ēøÙ coarctation of aorta ßîĉéøčîĒøÜ Ēúą interrupted aortic arch øĆÖþćēé÷ÖćøñŠćêĆé×÷ć÷đÿšîđúČĂéìĊęêĊï  
3. ēøÙ HLHS ÝąđðŨîÖćøñŠćêĆéðøąÙĆïðøąÙĂÜßŠüÜĒøÖìĊęđøĊ÷ÖüŠć Norwood operation đöČęĂēê×ċĚîÝąêšĂÜñŠćêĆéĂĊÖ

Ă÷ŠćÜîšĂ÷ 2 ÙøĆĚÜ ÙČĂ Glenn Ēúą Fontan operation ÖćøñŠćêĆéìĆĚÜ 3 ÙøĆĚÜîĊĚ đóČęĂúéĂćÖćøĀĂïđĀîČęĂ÷Ēúąúéõćüąđ×Ċ÷üđìŠćîĆĚî 
ēé÷ĕöŠÿćöćøëøĆÖþćĀĆüĔÝĔĀšÖúĆïöćđðŨîðÖêĉĕéš 

 

ÖúčŠöìĊę 2 duct-dependent pulmonary blood flow 

ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéĕðđúĊĚ÷ÜðĂéîšĂ÷ìĈĔĀšêšĂÜöĊ PDA đóČęĂĕéšøĆïđúČĂéĒéÜÝćÖ aorta öćđúĊĚ÷ÜìĊęðĂé
öćÖ×ċĚî đöČęĂ PDA ðŗéĔîēøÙÖúčŠöîĊĚÝąìĈĔĀšđ×Ċ÷üöćÖ×ċĚîĒúąöĆÖÝąĕöŠĀĂïđĀîČęĂ÷ ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜĒêŠúąēøÙÝĈĒîÖ
éĆÜêćøćÜìĊę 3  
 

êćøćÜìĊę 3 ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜñĎšðśü÷ÖúčŠö duct-dependent pulmonary blood flow2 

ēøÙ ĂćÖćø ĂćÖćøĒÿéÜ 
Critical pulmonary 

valve stenosis 

đ×Ċ÷üĒøÖđÖĉé 

 

ĂĂÖàĉđÝîĔîđúČĂéêęĈ êøüÝĀĆüĔÝóï SEM ïøĉđüè LUPSB ÝćÖúĉĚîóĆúēöîĉÙêĊï 

Pulmonary atresia with 

intact ventricular septum 

đ×Ċ÷üĒøÖđÖĉé 

 
ĂĂÖàĉđÝîĔîđúČĂéêęĈ êøüÝĀĆüĔÝ ĂćÝóï PSM ïøĉđüè LLPSB ÝćÖúĉĚîĀĆüĔÝ
ĕêøÙĆÿðŗéøĆęüøŠüöÖĆï single S2 

Severe Tetralogy of 

Fallot 

đ×Ċ÷üĒøÖđÖĉé  ĂĂÖàĉđÝîĔîđúČĂéêęĈ êøüÝĀĆüĔÝóï SEM ïøĉđüè LUPSB ÝćÖìćÜĂĂÖ
ÝćÖĀĆüĔÝéšćî×üćêĊï (right ventricular outflow tract obstruction) 

øŠüöÖĆï single S2 
Pulmonary atresia 

with VSD 

đ×Ċ÷üĒøÖđÖĉé ĂĂÖàĉđÝîĔîđúČĂéêęĈ êøüÝĀĆüĔÝĕöŠóï murmur ÷ÖđüšîöĊ PDA ĀøČĂ 
MAPCA øŠüöÖĆï single S2 
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êćøćÜìĊę 3 ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜñĎšðśü÷ÖúčŠö duct-dependent pulmonary blood flow2 (êŠĂ) 
ēøÙ ĂćÖćø ĂćÖćøĒÿéÜ 

Tricuspid atresia with 

pulmonary stenosis/ 

atresia  

đ×Ċ÷üĒøÖđÖĉé ĂĂÖàĉđÝîĔîđúČĂéêęĈ êøüÝĀĆüĔÝóï PSM ïøĉđüè LLPSB ÝćÖøĎøĆęüìĊęĀĆüĔÝ
ĀšĂÜúŠćÜĀøČĂóï SEM ïøĉđüè LUPSB ÝćÖúĉĚîóĆúēöîĉÙêĊïøŠüöÖĆï single S2 

Ebstein�s anomaly with 

anatomical atresia of 

the pulmonary 

đ×Ċ÷üĒøÖđÖĉé ĂĂÖàĉđÝîĔîđúČĂéêęĈ 
êøüÝøŠćÜÖć÷ óï PSM ïøĉđüè LLPSB ÝćÖúĉĚîĀĆüĔÝĕêøÙĆÿðŗéøĆęüøŠüöÖĆï 
ĕéš÷ĉîđÿĊ÷Ü S3 Ēúą S4 øŠüöéšü÷ (quadruplet heart sound) 

: SEM=Systolic Ejection Murmur, LUPSB=Left Upper Parasternal Border, LLPSB=Left Lower Parasternal Border, 

PSM=Pansystolic Murmur, MAPCA=Major Aortopulmonary Collateral Arteries, PDA=Patent Ductus Arteriosus 

êĆüĂ÷ŠćÜĔîÖúčŠöēøÙîĊĚìĊęóïĕéšïŠĂ÷ ĕéšĒÖŠ 
- Critical Pulmonary Valve Stenosis (PVS) ñĎšðśü÷ÝąöĊĂćÖćøđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉéÝćÖúĉĚîóĆúēöîĉÙ êĊïöćÖ 

đúČĂéĕĀúñŠćîĕððĂéĕéšîšĂ÷ÝċÜ÷šĂîÖúĆïĕðìĊęĀĆüĔÝĀšĂÜïî×üć ñĎšðśü÷öĆÖÝąêøüÝóïÖćøøĆęü×ĂÜúĉĚîĕêøÙĆÿðŗéøŠüöéšü÷ ñĎšðśü÷Ýąđ×Ċ÷ü
ÝćÖđúČĂééĈìĊęĕĀúñŠćî Patent Foramen Ovale (PFO) ĕðĀĆüĔÝĀšĂÜïî×üćēé÷ĕöŠñŠćîðĂé ñĎšðśü÷êšĂÜĂćýĆ÷ PDA ĔĀšđúČĂé
ñŠćîđ×šćĕðđúĊĚ÷ÜìĊęðĂé đóČęĂúéĂćÖćøđ×Ċ÷ü 

- Pulmonary atresia with intact ventricular septum đðŨîēøÙúĉĚîóĆúēöîĉÙêĆî ìĈĔĀšđúČĂéĕĀúñŠćîĕððĂé
ĕöŠĕéšÝċÜ÷šĂîÖúĆïĕðìĊęĀĆüĔÝĀšĂÜïî×üć ÝąêøüÝóïÖćøøĆęü×ĂÜúĉĚîĕêøÙĆÿðŗé ñĎšðśü÷Ýąđ×Ċ÷üÝćÖđúČĂééĈìĊęĕĀúñŠćî PFO ĕðĀĆüĔÝ
ĀšĂÜïî×üćēé÷ĕöŠñŠćîðĂéđßŠîÖĆî ìĈĔĀšñĎšðśü÷êšĂÜĂćýĆ÷ PDA ĔĀšđúČĂéñŠćîđ×šćĕðđúĊĚ÷ÜìĊęðĂé đóČęĂúéĂćÖćøđ×Ċ÷ü 

- ēøÙ severe Tetralogy of Fallot (TOF) Ēúą Pulmonary Atresia with VSD (PA/ VSD) ÿĈĀøĆï TOF ñĎšðśü÷
ÝąöĊÙüćöñĉéðÖêĉ 4 Ă÷ŠćÜ ÙČĂ ĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆü, overriding aorta, VSD ĒúąöĊìćÜĂĂÖĀĆüĔÝéšćî×üć (Right Ventricular 

Outflow Tract; RVOT) êĊïöćÖ àċęÜöĆÖÝąöĊÖćøêĊïĀúć÷øąéĆïìĆĚÜÿŠüî infundibulum ĒúąúĉĚîĀĆüĔÝóĆúēöîĉÙ ÿŠüî PA/ VSD 
ÝąöĊìćÜĂĂÖ×ĂÜĀĆüĔÝéšćî×üćĀøČĂúĉĚîóĆúēöîĉÙêĆî ĂćÖćøđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉéđßŠîđéĊ÷üÖĆî ìĈĔĀšđúČĂéĕĀúñŠćîĕððĂéĕöŠĕéš
êšĂÜĂćýĆ÷ PDA ĔĀšđúČĂéñŠćîđ×šćĕðđúĊ Ě÷ÜìĊęðĂé ñĎšðśü÷Ýąđ×Ċ÷üÝćÖđúČĂééĈĕĀúÝćÖ×üćĕðàšć÷ñŠćîøĎøĆ ęüìĊ ęĀĆüĔÝĀšĂÜúŠćÜ 
(Ventricular Septal Defect; VSD) ĒêŠÖúčŠö TOF ìĊęĂćÖćøĕöŠøčîĒøÜ ñĎšðśü÷ĂćÝöĊđ×Ċ÷üđóĊ÷ÜđúĘÖîšĂ÷êĂîĒøÖđÖĉéĒúąđöČęĂĂć÷č
öćÖ×ċĚîöĊ RVOT êĊïöćÖ×ċĚîÝċÜđ×Ċ÷üöćÖ×ċĚî  

- Tricuspid atresia with pulmonary stenosis/ atresia ñĎšðśü÷ÝąöĊĂćÖćøđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉéđßŠîđéĊ÷üÖĆî
đîČęĂÜÝćÖĕêøÙĆÿðŗéêĆî đúČĂééĈÝćÖĀĆüĔÝĀšĂÜïî×üćêšĂÜĕĀúñŠćî PFO ĕðĀĆüĔÝĀšĂÜïîàšć÷ ÿŠüîúĉĚîóĆúēöîĉÙĂćÝóïêĊïĀøČĂêĆî 
ìĈĔĀšđúČĂéĕĀúñŠćîĕððĂéĕéšîšĂ÷ĀøČĂĕöŠĕéšđú÷ éĆÜîĆĚî PDA ßŠü÷đúČĂéñŠćîđ×šćĕðđúĊĚ÷ÜìĊęðĂé đóČęĂúéĂćÖćøđ×Ċ÷ü 

- Ebstein�s anomaly with anatomical atresia of the pulmonary đðŨîēøÙúĉĚîĕêøÙĆÿðŗéđÖćąêęĈ ìĈĔĀšÙüćöéĆî
ĔîĀĆüĔÝĀšĂÜúŠćÜ×üćêęĈñĉéðÖêĉ ïĊïđúČĂéĕððĂéĕéšîšĂ÷ĀøČĂĕöŠĕéšđú÷ éĆÜîĆĚîđúČĂéÝąĕĀú÷šĂîÖúĆïĕðìĊęĀĆüĔÝĀšĂÜïî×üć ÝąêøüÝóï
ÖćøøĆęü×ĂÜúĉĚîĕêøÙĆÿðŗéðøĉöćèöćÖ ñĎšðśü÷Ýąđ×Ċ÷üÝćÖđúČĂééĈĕĀúñŠćî PFO ĕðìĊęĀĆüĔÝĀšĂÜïîàšć÷ éĆÜîĆĚîñĎšðśü÷ÖúčŠöîĊĚïćÜøć÷
êšĂÜÖćø PDA đóČęĂîĈđúČĂéĕðôĂÖìĊęðĂéöćÖ×ċĚî  

ÖćøÿŠÜêøüÝðĂééšü÷øĆÜÿĊĒúąÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝÿćöćøëßŠü÷ĔîÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙđïČĚĂÜêšîĕéš (êćøćÜìĊę 4) 
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êćøćÜìĊę 4 ñúÖćøêøüÝðĂééšü÷øĆÜÿĊĒúąñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝĔîñĎšðśü÷ÖúčŠö duct-dependent pulmonary blood flow2-4   

ēøÙ ñúÖćøêøüÝðĂééšü÷øĆÜÿĊ ñúÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝ 

Critical pulmonary 

valve stenosis 
ĀĆüĔÝēêĒúą PA trunk ēêøŠüöÖĆïđÿšîđúČĂéĕððĂé
úéúÜ 

Normal axis êćöĂć÷č óïĀĆüĔÝĀšĂÜúŠćÜ×üć
ĀîćêĆüøŠüöÖĆï strain pattern éšćî×üć 

Pulmonary atresia 

with intact ventricular 

septum 

ĀĆüĔÝēêēé÷đÞóćą×Ăï×ĂÜĀĆüĔÝéšćî×üćÝćÖ
ĀĆüĔÝĀšĂÜïî×üćēêøŠüöÖĆïđúČĂéĕððĂéúéúÜ 

ĔîìćøÖĒøÖđÖĉéÝąóï left axis deviation 

øŠüöÖĆïĀĆüĔÝĀšĂÜïî×üćēê ĀĆüĔÝĀšĂÜúŠćÜ×üć
öĆÖđúĘÖ (decreased RV force) 

Severe Tetralogy of 

Fallot 

ĀĆüĔÝöĆÖĕöŠēêĒêŠöĊúĆÖþèąđÞóćąìĊęÙúšć÷øĂÜđìšćïĎì 
(boot-shaped) ÝćÖĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆü
ĒúąĕöŠöĊ PA trunk øŠüöÖĆïđúČĂéĕððĂéúéúÜ 

ĔîìćøÖĒøÖđÖĉéÝąóï normal axis êćöĂć÷č
ĒúąĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆü 

Pulmonary atresia 

with VSD 

ĀĆüĔÝöĆÖĕöŠēêĒúąöĊúĆÖþèą boot-shaped Ēúą
ĕöŠöĊ PA trunk øŠüöÖĆïđúČĂéĕððĂéúéúÜ 

ĔîìćøÖĒøÖđÖĉéÝąóï normal axis êćöĂć÷č
ĒúąĀĆüĔÝĀšĂÜúŠćÜ×üćĀîćêĆü 

Tricuspid atresia 

with pulmonary 

stenosis/atresia  

ĀĆüĔÝĕöŠēê ĂćÝöĊĀøČĂĕöŠöĊ PA trunk øŠüöÖĆïđúČĂé
ĕððĂéúéúÜ 

ĔîìćøÖĒøÖđÖĉéÝąóï superior axis Ēúą
ĀĆüĔÝĀšĂÜïî×üćēê 

Ebstein�s anomaly 

with anatomical 

atresia of the 

pulmonary 

ĀĆüĔÝēê ēé÷đÞóćą×Ăï×ĂÜĀĆüĔÝéšćî×üćÝćÖ
ĀĆüĔÝĀšĂÜïî×üćēê ìĊęđøĊ÷Ö �wall to wall heart�

øŠüöÖĆïđúČĂéĕððĂéúéúÜ 

ĔîìćøÖĒøÖđÖĉéÝąóï normal axis êćöĂć÷č 
ĒúąĀĆüĔÝĀšĂÜïî×üćēê 

: PA trunk=Pulmonary Artery trunk 

 

ÖćøøĆÖþćđïČĚĂÜêšîĔîñĎšðśü÷ÖúčŠöìĊę 22-5 

- ÖćøĔĀš PGE1 đøĉęöìĊę 0.01 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ (×îćéÿĎÜÿčéìĊę 0.1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ) đòŜćøąüĆÜ
ñú×šćÜđÙĊ÷Ü×ĂÜ÷ćđßŠîđéĊ÷üÖĆïñĎšðśü÷ÖúčŠöìĊę 1 

- ÖćøĔĀšĂĂÖàĉđÝîöĆÖĕöŠöĊðøąē÷ßîŤ Ă÷ŠćÜĕøÖĘêćöêšĂÜđòŜćøąüĆÜõćüąĒìøÖàšĂîìĊęĂćÝđÖĉé×ċĚîÝćÖÖćøĔĀš PGE1 ēé÷đÞóćą
õćüąĀ÷čéĀć÷ĔÝ àċęÜðŜĂÜÖĆîéšü÷Öćøúé×îćé÷ćìĊęĔĀšđöČęĂ PDA đðŗéĒúšü ÿŠüîĔĀâŠÿćöćøëúéúÜöćĂ÷ĎŠìĊę×îćé 0.01 ĕöēÙøÖøĆö
êŠĂÖĉēúÖøĆöêŠĂîćìĊ 

- ĒÖšĕ×õćüąđúČĂéđðŨîÖøéĒúąÙüćöñĉéðÖêĉ×ĂÜđÖúČĂĒøŠĔîøŠćÜÖć÷ ēé÷đÞóćąēóĒìÿđàĊ÷ö ĒÙúđàĊ÷öĒúąĒöÖîĊđàĊ÷ö 
øüöìĆĚÜĒÖšĕ×õćüąàĊé  

- ĔîÖøèĊìĊęÙüćöéĆîēúĀĉêêęĈÿćöćøëĔĀšÿćøîĚĈĕéš  
- ÿŠüîĔĀâŠÙüćöéĆîēúĀĉêĔîñĎšðśü÷ÖúčŠöîĊĚöĆÖÝąéĊ ĕöŠöĊÙüćöÝĈđðŨîĔîÖćøĔĀš÷ćđóĉęöÙüćöéĆîēúĀĉê ÷ćđóĉęöÖćøïĊïêĆü 

ĀøČĂ÷ć×ĆïðŦÿÿćüąĔîñĎšðśü÷ÖúčŠöîĊĚ Ă÷ŠćÜĕøÖĘêćöĔîÖøèĊìĊę PDA ðŗéìĈĔĀšöĊõćüąĂĂÖàĉđÝîĔîđúČĂéêęĈîćîÝîìĈĔĀšĕðđúĊĚ÷Ü
ÖúšćöđîČĚĂĀĆüĔÝĕöŠóĂÝîÙüćöéĆîēúĀĉêêęĈúÜ ÖćøĔßš÷ćđóĉęöÙüćöéĆîĂćÝöĊðøąē÷ßîŤĔîÖøèĊîĊĚ 

ÖćøøĆÖþćìĊęđÞóćą 

1. ēøÙ critical pulmonary valve stenosis øĆÖþćéšü÷ÖćøìĈïĂúúĎî×÷ć÷úĉĚîĀĆüĔÝóĆúēöîĉÙ ïćÜÙîÝĈđðŨîêšĂÜ
ĕéšøĆïÖćøñŠćêĆéêŠĂđÿšîđúČĂéđìĊ÷ö đßŠî Modified Blalock Taussig Shunt (MBTS) ĀøČĂÖćøÿüîĀĆüĔÝđóČęĂĔÿŠ×éúüéđìĊ÷ö 
đßŠî PDA stent øŠüöéšü÷đóČęĂúéĂćÖćøđ×Ċ÷ü àċęÜÖćøêĆéÿĉîĔÝìĈĀĆêëÖćøìĆĚÜÿĂÜîĊĚ×ċĚîÖĆïÙüćöøčîĒøÜ×ĂÜēøÙĒúąýĆÖ÷õćó
×ĂÜēøÜó÷ćïćúìĊęøĆÖþćñĎšðśü÷ÖúčŠöîĊĚ  
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2. ēøÙ pulmonary atresia with intact ventricular septum ÖćøøĆÖþć×ċĚîÖĆïÙüćöøčîĒøÜ×ĂÜēøÙēé÷Ĕßš×îćé
×ĂÜúĉĚîĕêøÙĆÿðŗéàċęÜðøąđöĉîÝćÖÖćøìĈ echocardiogram đóČęĂüćÜĒñîÖćøøĆÖþć ñĎšðśü÷ÿŠüîĔĀâŠĕéšøĆïÖćøøĆÖþćéšü÷ÖćøìĈ
ïĂúúĎîúĉĚîĀĆüĔÝóĆúēöîĉÙĒúąĔÿŠ×éúüéđìĊ÷ö đßŠî PDA stent ĀøČĂêšĂÜñŠćêĆé MBTS øŠüöéšü÷ ÖćøìĈĀĆêëÖćøîĊĚ×ċĚîÖĆï
ýĆÖ÷õćó×ĂÜēøÜó÷ćïćúìĊęøĆÖþćñĎšðśü÷ÖúčŠöîĊĚ ñĎšðśü÷êšĂÜĕéšøĆïÖćøêĉéêćöêŠĂđîČęĂÜ ñĎšðśü÷öĆÖÝąĂćÖćøéĊ×ċĚîĒêŠöĆÖÝąêšĂÜñŠćêĆé
ĀøČĂÿüîĀĆüĔÝđóČęĂïĂúúĎîàĚĈ  

3. ēøÙ severe Tetralogy of Fallot (TOF) Ēúą Pulmonary Atresia with VSD (PA/ VSD) öĆÖêšĂÜĕéšøĆïÖćøøĆÖþć
êĆĚÜĒêŠìćøÖĒøÖđÖĉéđîČęĂÜÝćÖđ×Ċ÷üöćÖ×ċĚîđöČęĂ PDA ðŗé ēé÷ÖćøñŠćêĆé MBTS, ÖćøĔÿŠ PDA stent ĀøČĂïĂúúĎî×÷ć÷úĉĚîĀĆüĔÝ 
óĆúēöîĉÙ đóČęĂúéÙüćöđ×Ċ÷ü ÿŠüîÖćøñŠćêĆéĒÖšĕ×ÙüćöñĉéðÖêĉìĆĚÜĀöéìĊęđøĊ÷ÖüŠć total repair ÝąìĈđöČęĂđéĘÖöĊîĚĈĀîĆÖìĊęđĀöćąÿö 
Ĕîðøąđìýĕì÷öĆÖÝąñŠćêĆéĒÖšĕ×đöČęĂîĚĈĀîĆÖ 10 ÖĉēúÖøĆö×ċĚîĕð   

4. Tricuspid atresia with pulmonary stenosis/ atresia ĔîÖøèĊìĊęúĉĚîĀĆüĔÝóĆúēöîĉÙêĊïöćÖĀøČĂêĆî ñĎšðśü÷
öĆÖêšĂÜĕéšøĆïÖćøøĆÖþćêĆĚÜĒêŠìćøÖĒøÖđÖĉéđßŠîđéĊ÷üÖĆïēøÙ PA/ VSD ĒêŠđöČęĂēê×ċĚî ÝąêšĂÜñŠćêĆéĂĊÖĂ÷ŠćÜîšĂ÷ 2 ÙøĆĚÜ ÙČĂ 
Glenn Ēúą Fontan operation ÖćøñŠćêĆéìĆĚÜ 3 ÙøĆĚÜîĊĚđóČęĂúéõćüąđ×Ċ÷ü éĆÜîĆĚîēøÙÖúčŠöîĊĚĕöŠÿćöćøëøĆÖþćĀĆüĔÝĔĀšÖúĆïöć
đðŨîðÖêĉĕéš  

5. ēøÙ Ebstein�s anomaly with anatomical atresia of the pulmonary đðŨîĂĊÖēøÙìĊęöĆÖÝąêšĂÜÖćø PDA 

đóČęĂđóĉęöđúČĂéĕððĂéĔîøą÷ąĒøÖĒêŠëšćúĉĚîóĆúēöîĉÙđÝøĉâéĊ đöČęĂđüúćñŠćîĕðÙüćöéĆîĔîðĂéêęĈúÜÝîĀĆüĔÝĀšĂÜúŠćÜ×üćïĊïđúČĂé
ĕððĂéĕéš ñĎšðśü÷öĆÖÝąÿćöćøëĀ÷čé÷ć PGE1 ĕéš ĒêŠëšćĕöŠÿćöćøëĀ÷čéĕéšÝąóĉÝćøèćñŠćêĆé MBTS ĀøČĂĔÿŠ PDA stent êĆĚÜĒêŠ
ßŠüÜìćøÖĒøÖđÖĉé đöČęĂēê×ċĚîÝċÜóĉÝćøèćñŠćêĆéàŠĂöĒàöúĉĚîĕêøÙĆÿðŗéĂĊÖÙøĆĚÜ 

 

ÖúčŠöìĊę 3 ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉé transposition  

ñĎšðśü÷ÖúčŠöîĊĚÝąöĊĂćÖćøđ×Ċ÷üöćÖøŠüöÖĆïđĀîČęĂ÷ĀĂï đîČęĂÜÝćÖđÿšîđúČĂéóĆúēöîćøĊĒúąđĂĂĂøŤêćÿúĆïêĈĒĀîŠÜÖĆî
ìĈĔĀšđéĘÖöĊĂćÖćøđ×Ċ÷üöćÖÝćÖđúČĂéìĊę÷ĆÜĕöŠñŠćîÖćøôĂÖìĊęðĂéĕðđúĊĚ÷ÜøŠćÜÖć÷ĒúąđĀîČęĂ÷ĀĂïÝćÖÖćøìĊęđúČĂéĕððĂéìĊęöćÖ×ċĚî 

÷ÖêĆüĂ÷ŠćÜēøÙ éĆÜêŠĂĕðîĊĚ 
1. Transposition of the Great Arteries with Intact Ventricular Septum (TGA/ IVS) đðŨîēøÙĀĆüĔÝìĊęóïĕéšïŠĂ÷

ĔîñĎšðśü÷ĒøÖđÖĉéìĊęđ×Ċ÷üöćÖêĆĚÜĒêŠĀúĆÜÙúĂé đÖĉéÝćÖÖćøìĊęÖćøïĉéĀöčîìĊęñĉéðÖêĉ×ĂÜ×ĆĚüĀĆüĔÝìĈĔĀšđÿšîđúČĂéìĊęĂĂÖÝćÖĀĆüĔÝ
ÿúĆïÖĆî đúČĂéìĊęĂĂÖÝćÖĀĆüĔÝĕðđúĊĚ÷ÜøŠćÜÖć÷đðŨîđúČĂééĈ ÿŠüîđúČĂéìĊęĕðôĂÖìĊęðĂéđðŨîđúČĂéĒéÜ ñĎšðśü÷ÝąöĊĂćÖćøđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉé 
êøüÝøŠćÜÖć÷óïđðŨî single S2 ĕöŠöĊ murmur ÖćøÿŠÜêøüÝðĂééšü÷øĆÜÿĊÝąóïĀĆüĔÝĕöŠēêĒêŠóïúĆÖþèąđðŨî egg on string 

đîČęĂÜÝćÖêĈĒĀîŠÜ×ĂÜđÿšîđúČĂé aorta Ēúą pulmonary àšĂîìĆïÖĆï×ĆĚü×ĂÜĀĆüĔÝÝċÜđúĘÖÖüŠćđéĘÖðÖêĉøŠüöÖĆïđúČĂéĕððĂé
đóĉęö×ċĚî ÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝöĆÖðÖêĉ 

2. Transposition of the Great Arteries with Ventricular Septal Defect (TGA/ VSD) đðŨîēøÙĀĆüĔÝìĊęóïĕéšîšĂ÷ÖüŠć 
TGA/ IVS ēøÙîĊĚÝąöĊđÿšîđúČĂéìĊęĂĂÖÝćÖĀĆüĔÝÿúĆïÖĆîøŠüöÖĆï VSD ìĈĔĀšñĎšðśü÷öĆÖöĊĂćÖćøđ×Ċ÷üöćÖøŠüöÖĆïĀć÷ĔÝĀĂïđĀîČęĂ÷ 
êøüÝøŠćÜÖć÷öĆÖóï pansystolic murmur ÝćÖ VSD ÖćøÿŠÜêøüÝðĂééšü÷øĆÜÿĊÝąóïĀĆüĔÝēêĒúąóï×ĆĚü×ĂÜĀĆüĔÝÝċÜđúĘÖÖüŠć
đéĘÖðÖêĉ øŠüöÖĆïđúČĂéĕððĂéđóĉęö×ċĚî ÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝöĆÖóïĀĆüĔÝúŠćÜ×üćĀîćêĆü (Right Ventricular Hypertrophy; RVH) 
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ÖćøøĆÖþćđïČĚĂÜêšîĔîñĎšðśü÷ÖúčŠöìĊę 3 

- PGE1 ĂćÝöĊðøąē÷ßîŤĔî TGA/ IVS đóČęĂúéĂćÖćøđ×Ċ÷üĕéšïšćÜĔîñĎšðśü÷ïćÜÙî Ă÷ŠćÜĕøÖĘêćöÝĈđðŨîêšĂÜðøąđöĉî 
interatrial communication ĀøČĂ Atrial Septal Defect (ASD) üŠćđóĊ÷ÜóĂĀøČĂĕöŠøŠüöéšü÷ ÖøèĊìĊęĕöŠöĊ ASD ĀøČĂöĊ ASD đúĘÖ
êšĂÜĔĀšÖćøøĆÖþćéšü÷ Balloon Atrial Septostomy (BAS) đóČęĂ×÷ć÷øĎøąĀüŠćÜĀĆüĔÝĀšĂÜïîĔĀšđúČĂééĈñÿöÖĆïđúČĂéĒéÜÝąìĈĔĀš
đóĉęöĂĂÖàĉđÝîĔîđúČĂéĕéš ēé÷êšĂÜÿŠÜêĆüĕðøĆÖþćìĊęēøÜó÷ćïćúìĊęÿćöćøëìĈĕéšĔĀšđøĘüìĊęÿčé 

- Ĕî TGA/ VSD öĆÖÝĈđðŨîêšĂÜĔĀš÷ć×ĆïðŦÿÿćüąđóČęĂúéĂćÖćøĀĂïđĀîČęĂ÷ ÖćøìĈ BAS ĂćÝöĊðøąē÷ßîŤĔîñĎšðśü÷ïćÜÙî 

ÖćøøĆÖþćìĊęđÞóćą 

- ñĎšðśü÷ TGA/ IVS ñĎšðśü÷ÙüøĕéšøĆïÖćøñŠćêĆéìĊęđøĊ÷ÖüŠć arterial switch operation õć÷ĔîĂć÷č 2 ÿĆðéćĀŤëċÜ 2 đéČĂî  
- ñĎšðśü÷ TGA/ VSD ÙüøĕéšøĆïÖćøñŠćêĆéđöČęĂñĎšðśü÷đøĉęööĊĂćÖćøđĀîČęĂ÷ĀĂïĀøČĂõć÷Ĕî 2-3 đéČĂîēé÷ñĎšðśü÷ÙüøĕéšøĆï

ÖćøñŠćêĆé arterial switch operation øŠüöÖĆïðŗé VSD  

 

ÖúčŠöìĊę 4 ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéÙĆęÜìĊęðĂé  
Total Anomalous Pulmonary Venous Return with obstruction (TAPVR with obstruction) đðŨîēøÙìĊęđÖĉéÝćÖ

ÖćøđÝøĉâñĉéðÖêĉ×ĂÜđÿšîđúČĂé pulmonary veins ìĊęĕöŠêŠĂÝćÖðĂéÖúĆïđ×šćĀĆüĔÝĀšĂÜïîàšć÷øŠüöÖĆïöĊÖćøêĊï×ĂÜđÿšîđúČĂé 

ìĈĔĀšđúČĂéÙĆęÜĂ÷ĎŠìĊęðĂéĒúąñĎšðśü÷ÝąöĊĂćÖćøĀĂïđĀîČęĂ÷Ēúąđ×Ċ÷üêĆĚÜĒêŠĒøÖÙúĂé êøüÝøŠćÜÖć÷óï splitting S2 ĂćÝöĊĀøČĂĕöŠöĊ 
murmur ÖćøÿŠÜêøüÝðĂééšü÷øĆÜÿĊÝąĕöŠóïĀĆüĔÝēêĒêŠðĂéÝąöĊòŜć×ćüìĆĚÜ 2 ×šćÜÝćÖđúČĂéÙĆęÜìĊęðĂé (pulmonary congestion) 

ÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝöĆÖóïĀĆüĔÝïî×üć×÷ć÷øŠüöÖĆïĀšĂÜúŠćÜ×üćĀîćêĆü (RVH) 
ÖćøøĆÖþćđïČĚĂÜêšîĔîñĎšðśü÷ÖúčŠöìĊę 4 2-5 

- ëšćĀĂïđĀîČęĂ÷öćÖĔĀšĔÿŠìŠĂßŠü÷Āć÷ĔÝĒúąÙüïÙčöÖćøĀć÷ĔÝēé÷đÙøČęĂÜßŠü÷Āć÷ĔÝ ēé÷ÖćøĔĀš÷ćøąÜĆïÙüćöđÝĘïðüé
Ēúą÷ćîĂîĀúĆïĂ÷ŠćÜđĀöćąÿö đóČęĂúéÖćøĔßšÖúšćöđîČĚĂĀć÷ĔÝĒúąúéÖćøĔßšĂĂÖàĉđÝî ðøĆïđÙøČęĂÜßŠü÷Āć÷ĔÝĂ÷ŠćÜđĀöćąÿö 
ÙüïÙčöÖćøĔßšĂĂÖàĉđÝîēé÷ĔßšĔĀšîšĂ÷ìĊęÿčé  

- ÖćøĔĀš Prostaglandin E1 ÝąìĈĔĀšĂćÖćøĒ÷ŠúÜĕéšđîČęĂÜÝćÖđúČĂéĕððĂéÝąöćÖ×ċĚî 

- ĒÖšĕ×õćüąđúČĂéđðŨîÖøéĒúąÙüćöñĉéðÖêĉ×ĂÜđÖúČĂĒøŠĔîøŠćÜÖć÷ ēé÷đÞóćąēóĒìÿđàĊ÷ö ĒÙúđàĊ÷öĒúą
ĒöÖîĊđàĊ÷ö  

- ÖćøĔßš÷ćìĊęßŠü÷đóĉęöÖćøïĊïêĆü×ĂÜĀĆüĔÝ Ēúą vasopressor ÝąìĈĔĀšÙüćöéĆî×ĂÜĀúĂéđúČĂéÿŠüîðúć÷öćÖ×ċĚî
àċęÜ÷ćìĆĚÜ 2 êĆüÿćöćøëĔĀšĕéšĔîÖøèĊìĊęÙüćöéĆîēúĀĉêêęĈ 

- ÖćøĔßš÷ć×ĆïðŦÿÿćüą đöČęĂñĎšðśü÷öĊÙüćöéĆîÙÜìĊęĒêŠöĊĂćÖćøĀĂïđĀîČęĂ÷ÝćÖđúČĂéÙĆęÜĔîðĂéĒúą/ ĀøČĂðŦÿÿćüąĂĂÖîšĂ÷ 

ÖćøøĆÖþćìĊęđÞóćą 

ñŠćêĆéĒÖšĕ×ĔĀšđøĘüìĊęÿčé đóČęĂúéÖćøÙĆęÜ×ĂÜîĚĈĔîðĂé éĆÜîĆĚîÙüøøĊïêĉéêŠĂēøÜó÷ćïćúìĊęÿćöćøëìĈÖćøñŠćêĆéĕéš 
 

êĆüĂ÷ŠćÜÖøèĊýċÖþćìĊę 1  

- đéĘÖìćøÖĒøÖđÖĉé Ăć÷č 14 üĆîöćéšü÷éĎéîöĕöŠĕéš àċöúÜ öć 6 ßĆęüēöÜÖŠĂîöćēøÜó÷ćïćú ÙúĂéðÖêĉìćÜßŠĂÜÙúĂé 
îĚĈĀîĆÖĒøÖÙúĂé 3,200 ÖøĆö öćøéćĒ×ĘÜĒøÜéĊ ĕöŠöĊðøąüĆêĉĔßš÷ćĔé ĕöŠöĊðøąüĆêĉîĚĈđéĉîÖŠĂîÙúĂé  

- êøüÝĀĆüĔÝóï single second heart sound, no murmur  
- êøüÝøŠćÜÖć÷óï mottling, subcostal and suprasternal retraction, capillary retime 4 second ĂĆêøćÖćøĀć÷ĔÝ 

60 ÙøĆĚÜêŠĂîćìĊ ßĊóÝø 150 ÙøĆĚÜêŠĂîćìĊ ÙüćöéĆîēúĀĉêĒúąĂĂÖàĉđÝîĒ×îĒúą×ćĕéšéĆÜîĊĚ 
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Right arm; BP 70/ 40 mmHg, SpO2 95%  Left arm; BP 65/ 40 mmHg, SpO2 95% 

Right leg; BP 40/ 20 mmHg, SpO2 90% Left leg; BP 30/- mmHg, SpO2 92% 

- ÖćøêøüÝðĂééšü÷øĆÜÿĊóïĀĆüĔÝēêĒúąđúČĂéÙĆęÜìĊęðĂé (õćóìĊę 1) 

- ÙúČęîĕôôŜćĀĆüĔÝ óïĂĆêøćÖćøđêšî×ĂÜĀĆüĔÝ 150 ÙøĆĚÜêŠĂîćìĊ QRS axis ×ĂÜĀĆüĔÝéĎÝćÖ lead I Ēúą aVF 

àċęÜđðŨîïüÖ ĒÿéÜëċÜ QRS axis đðŨî left axis deviation ĔîìćøÖĒøÖđÖĉéøŠüöÖĆï R wave ÿĎÜĔî Lead V5 Ēúą V6 ïŠÜïĂÖüŠć
ĀĆüĔÝĀšĂÜúŠćÜàšć÷ēê (left ventricular hypertrophy) (õćóìĊę 1) 

õćóìĊę 1 ÖćøêøüÝðĂééšü÷øĆÜÿĊĒúąÙúČęîĕôôŜćĀĆüĔÝÖøèĊýċÖþćìĊę 1 

üĉÝćøèŤ 
ÝćÖðøąüĆêĉìćøÖĒøÖđÖĉéìĊęöćéšü÷ĂćÖćø×ĂÜßĘĂÖøŠüöÖĆïĀć÷ĔÝĀĂïđĀîČęĂ÷ēé÷ðøąüĆêĉÖŠĂîĀîšćîĊĚĒ×ĘÜĒøÜéĊöćêúĂé 

ĕöŠöĊðøąüĆêĉêĉéđßČĚĂìćÜđéĉîĀć÷ĔÝ ĕöŠöĊÙüćöđÿĊę÷ÜēøÙðĂé ĀøČĂēøÙêĉéđßČĚĂĂČęîė öćÖŠĂî êøüÝøŠćÜÖć÷óïÙüćöéĆîēúĀĉêìĊę×ćêęĈöćÖ
øŠüöÖĆïĂĂÖàĉđÝîìĊę×ćêęĈÖüŠćĒ×î Āć÷ĔÝđøĘü ÖćøêøüÝðĂééšü÷øĆÜÿĊóïĀĆüĔÝēêĒúąđúČĂéÙĆęÜìĊęðĂé ñúÖćøêøüÝÙúČęîĕôôŜć
ĀĆüĔÝóï QRS axis ×ĂÜ lead I Ēúą aVF đðŨîïüÖ ĒÿéÜëċÜ left axis deviation ĔîìćøÖĒøÖđÖĉéøŠüöÖĆï LVH àċęÜđ×šćĕéšÖĆï
ēøÙÖúčŠöìĊę 1 àċęÜđðŨî duct-dependent systemic blood flow ĕéšĒÖŠ coarctation of aorta ÖćøøĆÖþćđïČĚĂÜêšîēé÷ÖćøĔĀš PGE1 

ĔÿŠìŠĂßŠü÷Āć÷ĔÝĒúąĔĀš÷ćÙüïÙčöÙüćöéĆîĔĀšĂ÷ĎŠĔîđÖèæŤðÖêĉ ÝćÖîĆĚîĔĀšóĉÝćøèćÿŠÜêŠĂĕðĔîēøÜó÷ćïćúìĊęÿćöćøëñŠćêĆéøĆÖþć
ēøÙĀĆüĔÝĔîìćøÖĒøÖđÖĉéĕéš   

êĆüĂ÷ŠćÜÖøèĊýċÖþćìĊę 2 

- đéĘÖìćøÖĒøÖđÖĉé Ăć÷č 1 üĆî öćéšü÷êĆüđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉé ÙúĂéðÖêĉìćÜßŠĂÜÙúĂé îĚĈĀîĆÖĒøÖÙúĂé 3,000 ÖøĆö 
öćøéćĒ×ĘÜĒøÜéĊ ĕöŠöĊðøąüĆêĉĔßš÷ćĔé ĕöŠöĊðøąüĆêĉîĚĈđéĉîÖŠĂîÙúĂé   

- êøüÝøŠćÜÖć÷óï central cyanosis, no retraction, ÙüćöéĆîēúĀĉêĒúąüĆéÙŠćĂĂÖàĉđÝî×ĂÜĒ×îĒúą×ćĕéšéĆÜîĊĚ 

Right arm; BP 70/ 40 mmHg, SpO2 70%     Left arm; BP 75/ 40 mmHg, SpO2 70% 

Right leg; BP 70/ 40 mmHg, SpO2 68% Left leg; BP 75/ 45 mmHg, SpO2 69% 
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-  single second heart sound, no murmur  

-   boot shape  PA trunk  (  2) 

-  150  R wave lead I   aVF 

  QRS axis  RVH (  2) 

 

  
õćóìĊę 2  2 

 

üĉÝćøèŤ 
  

     boot shape  PA trunk 

  decreased pulmonary vasculature  QRS axis 

 RVH  2  duct-dependent pulmonary blood flow  PA/ VSD 

 severe TOF  PGE1  echocardiogram  

 
êĆüĂ÷ŠćÜÖøèĊýċÖþćìĊę 3  

-     3,500  

     

-  central cyanosis  62   

100%  SpO2  70%  

 
  Right arm; BP 60/44 mmHg, SpO2 70%     Left arm; BP 62/46 mmHg, SpO2 70% 

  Right leg; BP 65/50 mmHg, SpO2 72%  Left leg; BP 66/52 mmHg, SpO2 73% 

 

-  single second heart sound, no murmur  

-   (narrow mediastinum)  

(  3) 
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õćóìĊę 3 ÖćøêøüÝðĂééšü÷øĆÜÿĊÖøèĊýċÖþćìĊę 3 

 

üĉÝćøèŤ 
ÝćÖðøąüĆêĉìćøÖĒøÖđÖĉéìĊęöćéšü÷ĂćÖćøêĆüđ×Ċ÷üöćÖ Āć÷ĔÝđøĘüđúĘÖîšĂ÷ êøüÝøŠćÜÖć÷óïĂĂÖàĉđÝîĔîđúČĂéêęĈ

ìĆĚÜĒ×îĒúą×ć ÙüćöéĆîēúĀĉêðÖêĉ ĕöŠóï murmur ÖćøêøüÝðĂééšü÷øĆÜÿĊóï narrow mediastinum đ×šćĕéšÖĆï egg on string 

ĀĆüĔÝēêøŠüöÖĆïđÿšîđúČĂéìĊęðĂéđóĉęö×ċĚîđúĘÖîšĂ÷ àċęÜđ×šćĕéšÖĆïēøÙÖúčŠöìĊę 3 ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉé transposition  
ĕéšĒÖŠ TGA/ IVS ÖćøøĆÖþćđïČĚĂÜêšîĔîñĎšðśü÷øć÷îĊĚ ÖćøĔĀš PGE1 đïČĚĂÜêšîĂćÝúéĂćÖćøđ×Ċ÷üĕéš ĒêŠÝĈđðŨîêšĂÜÿŠÜêŠĂđóČęĂìĈ 
echocardiogram đóČęĂüĉîĉÝÞĆ÷ĒúąðøąđöĉîüŠćêšĂÜĔĀšÖćøøĆÖþćéšü÷ BAS øŠüöéšü÷ĀøČĂĕöŠ 
 

êĆüĂ÷ŠćÜÖøèĊýċÖþćìĊę 4 

- đéĘÖìćøÖĒøÖđÖĉé öĊĂćÖćøđ×Ċ÷üêĆĚÜĒêŠĒøÖđÖĉé ÙúĂéðÖêĉìćÜßŠĂÜÙúĂé îĚĈĀîĆÖĒøÖÙúĂé 2,900 ÖøĆö öćøéć
Ē×ĘÜĒøÜéĊ ĕöŠöĊðøąüĆêĉĔßš÷ćĔé ĕöŠöĊðøąüĆêĉîĚĈđéĉîÖŠĂîÙúĂé   

- êøüÝøŠćÜÖć÷óï central cyanosis ĕöŠóï murmur ĂĆêøćÖćøĀć÷ĔÝ 70 ÙøĆĚÜêŠĂîćìĊ ĕéšøĆïÖćøĔÿŠìŠĂßŠü÷Āć÷ĔÝ
ĒúąĔĀšĂĂÖàĉđÝî 100% ĒêŠ SpO2 ÷ĆÜüĆéĕéš 56% ñúÖćøüĆéÙüćöéĆîēúĀĉêĒúąÙŠćĂĂÖàĉđÝîĒ×îĒúą×ćđðŨîĕéšéĆÜîĊĚ 
 

  Right arm; BP 80/46 mmHg, SpO2 48%     Left arm; BP 75/40 mmHg, SpO2 40% 

  Right leg; BP 90/50 mmHg, SpO2 55%  Left leg; BP 90/55 mmHg, SpO2 56% 

 
  



287

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

- ÖćøêøüÝðĂééšü÷øĆÜÿĊóïĀĆüĔÝĕöŠēêøŠüöÖĆïòŜć×ćüìĊęðĂéìĆĚÜÿĂÜ×šćÜÝćÖõćüą pulmonary congestion (õćóìĊę 4)  
 

 
õćóìĊę 4 ÖćøêøüÝðĂééšü÷øĆÜÿĊÖøèĊýċÖþćìĊę 4 

 

üĉÝćøèŤ 
ñĎšðśü÷öĊĂćÖćøđ×Ċ÷üĒúąĀĂïđĀîČęĂ÷êĆĚÜĒêŠĒøÖđÖĉé êøüÝøŠćÜÖć÷ĕöŠóï murmur ĔĀšĂĂÖàĉđÝîĒúšüĕöŠêĂïÿîĂÜ êšĂÜĒ÷Ö

ÝćÖēøÙðĂéðĂéĂĆÖđÿïøčîĒøÜ ÖćøêøüÝðĂééšü÷øĆÜÿĊĔîñĎšðśü÷øć÷îĊĚóïĀĆüĔÝĕöŠēêøŠüöÖĆïòŜć×ćüìĊęðĂéìĆĚÜÿĂÜ×šćÜÝćÖõćüą 
pulmonary congestion ÝąđĀĘîĕéšüŠćÖćøĔÿŠìŠĂßŠü÷Āć÷ĔÝĒúąĔĀšĂĂÖàĉđÝîÿĎÜĕöŠĕéšßŠü÷ĔĀšĂĂÖàĉđÝîĔîđúČĂéöćÖ×ċĚî ìĈĔĀš
ÙĈîċÜëċÜēøÙĀĆüĔÝìĊęđÖĉéđúČĂéÙĆęÜìĊęðĂé àċęÜ đ×šćĕéšÖĆïēøÙĔîÖúčŠöìĊę 4 ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéÙĆęÜìĊęðĂé ĕéšĒÖŠ 
TAPVR with obstruction ÖćøøĆÖþćÙüøĔÿŠìŠĂßŠü÷Āć÷ĔÝ ÙüïÙčöÖćøĀć÷ĔÝ øĆÖþćÙüćöéĆîēúĀĉêĔĀšđúČĂéĕðđúĊĚ÷ÜĂüĆ÷üąêŠćÜė 
Ă÷ŠćÜđóĊ÷ÜóĂ ÖćøĔĀš÷ćÛŠćđßČĚĂðĂéĂĆÖđÿïóĉÝćøèćĔĀšĕéš ëšćÙüćöéĆîêęĈóĉÝćøèćĔĀš÷ćÖøąêčšîÖćøïĊïêĆü×ĂÜĀĆüĔÝ ÿŠüî PGE1 
ĂćÝìĈĔĀšĂćÖćø×ĂÜēøÙ TAPVR with obstruction Ē÷ŠúÜ éĆĚÜîĆĚîÙüøÿŠÜĕðìĊęēøÜó÷ćïćúìĊęÿćöćøëĔĀšÖćøüĉîĉÝÞĆ÷ĒúąñŠćêĆéĀĆüĔÝ
ĔîìćøÖĒøÖđÖĉéĕéšĔĀšđøĘüìĊęÿčé  
 

ÿøčð 

ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéøčîĒøÜöĆÖöĊĂćÖćøđ×Ċ÷üĀøČĂĀĂïđĀîČęĂ÷êĆĚÜĒêŠßŠüÜìćøÖĒøÖđÖĉé ñĎšðśü÷ÖúčŠöîĊĚöĊĂĆêøć
ÖćøđÿĊ÷ßĊüĉêÿĎÜ ĔîðŦÝÝčïĆîöĊÖćøêøüÝÙĆéÖøĂÜñĎšðśü÷ÖúčŠöîĊĚ ìĊęđøĊ÷ÖüŠć oxygen saturation newborn screening test öćßŠü÷
ĔîÖćøüĉîĉÝÞĆ÷ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéøčîĒøÜìĊę÷ĆÜĕöŠöĊĂćÖćø Ă÷ŠćÜĕøÖĘêćöÖćøêøüÝøŠćÜÖć÷ ÖćøêøüÝðĂééšü÷øĆÜÿĊ
ĒúąÙúČęîĕôôŜćĀĆüĔÝ÷ĆÜöĊÙüćöÝĈđðŨî đîČęĂÜÝćÖĒóì÷ŤìĆęüĕðÿćöćøëĔĀšÖćøüĉîĉÝÞĆ÷đïČĚĂÜêšîüŠćñĎšðśü÷ìĊęÿÜÿĆ÷ēøÙĀĆüĔÝóĉÖćø
ĒêŠÖĈđîĉéîĊĚÝĆéĂ÷ĎŠĔîÖúčŠöìĊę 1 (duct-dependent systemic blood flow) ÖúčŠöìĊę 2 (duct-dependent pulmonary blood flow) 
ÖúčŠöìĊę 3 (ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉé transposition) ĀøČĂÖúčŠöìĊę 4 (ÖúčŠöēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéßîĉéđúČĂéÙĆęÜìĊęðĂé) 
àċęÜÖúčŠöìĊę 1-3 ÖćøøĆÖþćđïČĚĂÜêšîéšü÷ÖćøĔĀš prostaglandin E1 ÝąßŠü÷ßĊüĉêñĎšðśü÷đïČĚĂÜêšîĕéš ÝćÖîĆĚîÝċÜÿŠÜêŠĂĕðēøÜó÷ćïćú 
ìĊęÿćöćøëøĆÖþćēé÷ÖćøÿüîĀĆüĔÝĀøČĂñŠćêĆé ĒêŠñĎšðśü÷ÖúčŠöìĊę 4 ÝĈđðŨîêšĂÜĕéšøĆïÖćøñŠćêĆéĂ÷ŠćÜøĊïéŠüî đîČęĂÜÝćÖÖćøĔĀš÷ć
ĕöŠßŠü÷ĔĀšĂćÖćøéĊ×ċĚî îĂÖÝćÖîĊĚÖćøéĎĒúđïČĚĂÜêšîĔîÖćøĔÿŠìŠĂßŠü÷Āć÷ĔÝĒúąÖćøĔĀš÷ćÖøąêčšîÖćøïĊïêĆü×ĂÜĀĆüĔÝöĊÙüćöÝĈđðŨî
ĔîñĎšðśü÷ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉéïćÜøć÷ éĆÜîĆĚîÖćøøĆÖþćđïČĚĂÜêšîĒúąÖćøøĆÖþćìĊęđÞóćąĂ÷ŠćÜìĆîìŠüÜìĊÝąìĈĔĀšñúÖćøøĆÖþćéĊ×ċĚîĕéš 
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294 

õćóìĊę 1 Öćø approach ñĎšðśü÷ìĊęöĊĂćÖćøđðŨîúö 

ÖćøøĆÖþć vasovagal syncope Ēúą neurally mediated syncope ĂČęîė ðøąÖĂïéšü÷  
1. Ăíĉïć÷ñĎšðÖÙøĂÜüŠćÖćøó÷ćÖøèŤēøÙéĊ ēê×ċĚîÝąéĊ×ċĚîđĂÜ ĕöŠđÿĊę÷ÜêŠĂÖćøđÿĊ÷ßĊüĉê
2. ÖćøĔĀšÙĈĒîąîĈñĎšðśü÷đÖĊę÷üÖĆïÖćøðäĉïĆêĉêĆü×èąđøĉęööĊĂćÖćøđêČĂî ÙüøîĆęÜúÜĀøČĂîĂîëšćđðŨîĕðĕéš ĀøČĂĔĀšìĈ

isometric counter-pressure manoeuvers5,6   
3. ĒîąîĈĔĀš øĆïðøąìćîîĚĈĒúąđÖúČĂĔîðøĉöćèìĊęöćÖđóĊ÷ÜóĂ
4. ÖćøòřÖ tilt training exercise ÙČĂ Öćø÷ČîêĆüêøÜđĂĊ÷ÜĕðìćÜ×šćÜĀúĆÜóĉÜòćñîĆÜîĉęÜė ēé÷ĔĀšđìšćßĉéÖĆîĀŠćÜÝćÖ

ñîĆÜ 6-12 îĉĚü îćîė ēé÷ĕöŠ×÷Ćï×ćÝîöĊĂćÖćøĀøČĂÝîÙøïđüúćìĊęÖĈĀîé ðøąöćè 10-20 îćìĊ àċęÜÙüøđóĉęöđüúćòřÖ×ċĚîđøČęĂ÷ė7 
üĉíĊîĊĚĂćÝĕöŠĕéšøĆïÙüćöøŠüööČĂÝćÖñĎšðśü÷öćÖîĆÖ 

5. ĀúĊÖđúĊę÷ÜÿëćîÖćøèŤìĊęÝąÖøąêčšîĔĀšđÖĉéĂćÖćøđðŨîúö (đßŠî ĀúĊÖđúĊę÷ÜÖćø÷Čîîćîė ĔîñĎšðśü÷ vasovagal
ĀøČĂĀúĊÖđúĊę÷ÜÖćøúčÖ×ċĚîđøĘüĔî orthostatic đðŨîêšî) 

6. ĒîąîĈĔĀšĂĂÖÖĈúĆÜÖć÷đðŨîðøąÝĈ đßŠî ïøĉĀćø×ć ìŠćúčÖîĆęÜ (squatting)
7. ĕöŠöĊ÷ćĔéìĊęĔßšĒúšüĕéšñúßĆéđÝî Ĕîøć÷ìĊęĕöŠøčîĒøÜĕöŠêšĂÜĔßš÷ćĔéė
8. ñĎšðśü÷ìĊęđðŨîàĚĈïŠĂ÷ė ÙüøÿŠÜêŠĂĀøČĂðøċÖþćñĎšđßĊę÷üßćâ

ĂćÖćøēøÙĂČęî 

ĀöéÿêĉßĆęüÙøćü 

àĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ Ēúą EKG 

đðŨîúö (syncope) ĀøČĂĕöŠ 
ēøÙĂČęîė ìĊęÙúšć÷đðŨîúö 

đðŨîúö 

ĂćÖćøïĂÖēøÙĕéš 
ĂćÖćøĕöŠïĂÖēøÙ red flag sign – red flag signs + 

ĂćÖćø classic for reflex syncope 

Work up ĒúąøĆÖþć
êćöēøÙ 

ðøċÖþć cardiologist, 
ÿŠÜ Echo. 

ĕöŠêšĂÜ work up 
ĕöŠêšĂÜ refer 

ĒîąîĈ ĒúąêĉéêćöĂćÖćø 

No Recurrent ïŠĂ÷ 
ÖĆÜüúöćÖ 

Yes 

ĕöŠêšĂÜ work up 
ĕöŠêšĂÜ refer 

ĒîąîĈ ĒúąêĉéêćöĂćÖćø 

óĉÝćøèć work up 
ĀøČĂ refer 

óĉÝćøèć work up 
ĀøČĂ refer 

öĊĂćÖćøàĚĈ 
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*  

õćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ 

Iron deficiency anemia 
ĂøčēèìĆ÷ öĊĒÖšüÖčâßø* 

 

ÖøèĊýċÖþćñĎšðśü÷ 

ñĎšðśü÷đéĘÖĀâĉÜĕì÷Ăć÷č 2 ðŘ öćēøÜó÷ćïćúéšü÷đøČęĂÜàĊéĒúąđĀîČęĂ÷ÜŠć÷ðøąöćè 1 đéČĂî ēé÷öĊðøąüĆêĉéĎéîö×üé
ÙøĆĚÜúąðøąöćè 8 ĂĂîàŤ ìĆĚÜêĂîÖúćÜüĆîĒúąÖŠĂîîĂîøüöüĆîúąðøąöćè 5-6 ÙøĆĚÜ øĆïðøąìćîĂćĀćø 3 öČĚĂ đðŨî×šćüöČĚĂúą
ðøąöćèÙøċęÜëšü÷ ĕöŠøĆïðøąìćîđîČĚĂÿĆêüŤ ĀćÖđÙĊĚ÷üĂćĀćøóüÖđîČĚĂÿĆêüŤÝąÙć÷ìĉĚÜ ĕöŠüŠćÝąđðŨîĀöĎïé ĕÖŠìĂé øĆïðøąìćîĕ×ŠđÝĊ÷ü
ĀøČĂĕ×ŠêšöĀøČĂĕ×ŠéćüđðŨîïćÜüĆî øĆïðøąìćîÙøĆĚÜúąðøąöćèÙøċęÜôĂÜ øĆïðøąìćîñĆÖïčšÜĀøČĂñĆÖÖćé×ćüïšćÜ ĕöŠøĆïðøąìćîñĆÖ
ßîĉéĂČęî øĆïðøąìćîñúĕöšÝĈóüÖÖúšü÷ ÿšö ÙøćüúąĕöŠëċÜ 1 ñú Öćø×ĆïëŠć÷ðŦÿÿćüąĒúąĂčÝÝćøąðÖêĉ ĕöŠöĊēøÙðøąÝĈêĆü ĕöŠĕéš
øĆïðøąìćî÷ćĀøČĂüĉêćöĉîĀøČĂÿöčîĕóøĔéė ĕöŠöĊðøąüĆêĉēøÙēúĀĉêÝćÜĔîÙøĂïÙøĆü ĕðøĆïüĆÙàĊîêćöîĆéìčÖÙøĆĚÜìĊęýĎî÷ŤïøĉÖćø
ÿćíćøèÿč×ĔÖúšïšćî ĕöŠđÙ÷đÝĘïðśü÷ÝîëċÜÖĆïîĂîēøÜó÷ćïćú ĕöŠöĊðøąüĆêĉđÿĊ÷đúČĂéÝćÖĂčïĆêĉđĀêč ĂčðîĉÿĆ÷ßĂïÖøĊéøšĂÜ
đüúćĕöŠĕéšøĆïÖćøêĂïÿîĂÜêćöìĊęêšĂÜÖćø 

ÖøèĊêĆüĂ÷ŠćÜêøüÝøŠćÜÖć÷ñĎšðśü÷øć÷îĊĚđïČĚĂÜêšî óïüŠć ñĎšðśü÷êČęîøĎšêĆüéĊóĎéÙč÷øĎšđøČęĂÜ ĕöŠàċö ĕöŠöĊĕ×š Āć÷ĔÝĀĂïđĀîČęĂ÷
đúĘÖîšĂ÷ đîČęĂÜÝćÖëČĂ×üéîöđéĉîüĉęÜđúŠîêúĂéđüúć×èąøĂêøüÝ ĂĆêøćÖćøĀć÷ĔÝ 28 ÙøĆĚÜêŠĂîćìĊ ßĊóÝøđêšî 86 ÙøĆĚÜêŠĂîćìĊ 
ĂčèĀõĎöĉøŠćÜÖć÷ĒúąÙüćöéĆîēúĀĉêðÖêĉ îĚĈĀîĆÖ 14 ÖĉēúÖøĆö ÿŠüîÿĎÜ 89 đàîêĉđöêø đ÷ČęĂïčđðúČĂÖêćàĊé øĉöòŘðćÖàĊé êøüÝøŠćÜÖć÷
øąïïĀĆüĔÝĒúąĀúĂéđúČĂéĂ÷ĎŠĔîđÖèæŤðÖêĉ ÖćøĀć÷ĔÝĂ÷ĎŠĔîđÖèæŤðÖêĉ êøüÝøąïïìćÜđéĉîĂćĀćøĀîšćìšĂÜÖéîčŠöĕöŠēðśÜêċÜ
ÙúĈĕöŠóïêĆïĒúąöšćö êøüÝøŠćÜÖć÷øąïïðøąÿćìøĎšêĆüéĊêúĂé ĕöŠàċö ĕöŠöĊĂŠĂîĒøÜ øĎöŠćîêć 3 öĉúúĉđöêø êĂïÿîĂÜéĊ  

ñúÖćøêøüÝđúČĂé óï CBC: Hb 3.6 g/dl, Hct 9.4%, MCV 60 fl, MCH 19 pg, MCHC 23 g/dl, RDW 22 %, 
reticulocyte 0.1%, WBC 17,800 /cu mm ( N 86, L11, Mono 3%), platelet 430,000/cu mm Coagulogram: aPTT 27.5 sec, 

PT 14.6 sec, INR 1.25, TT 10.5 sec ÙŠćđÖúČĂĒøŠĒúąÙŠćÖćøìĈÜćî×ĂÜĕêĂ÷ĎŠĔîđÖèæŤðÖêĉ ÙŠćÖćøìĈÜćî×ĂÜêĆïĂ÷ĎŠĔîđÖèæŤ
ðÖêĉ ñúÖćøêøüÝõćóëŠć÷øĆÜÿĊ X-ray ĔîßŠĂÜĂÖĕöŠóïúĆÖþèąñĉéðÖêĉ ÖćøêøüÝÙúČęîĕôôŜćĀĆüĔÝĂ÷ĎŠĔîđÖèæŤðÖêĉ 

Ēóì÷ŤĕéšĔĀšÖćøüĉîĉÝÞĆ÷ ñĎšðśü÷øć÷îĊĚüŠćđðŨîõćüą Iron deficiency anemia đîČęĂÜÝćÖñĎšðśü÷øĆïðøąìćîĂćĀćøĕéšîšĂ÷
ĒúąĕöŠëĎÖÿĆéÿŠüîêćöĀúĆÖēõßîćÖćø đîČęĂÜÝćÖéĎéîöðøĉöćèöćÖĕöŠđĀöćąÿö ìĊęĀšĂÜÞčÖđÞĉîĒóì÷ŤĕéšìĈÖćøøĆÖþćđïČĚĂÜêšî ÙČĂ 
ĕé šĔĀš  oxygen canula 3 úĉêøêŠĂîćìĊ  ê ŠĂöćđÝćąđú ČĂéđóČ ęĂÿ ŠÜêøüÝ serum iron level=12 mcg/dl, total iron binding 

capacity=263 mcg/dl, transferrin saturation 4.5%, serum ferritin 20 ng/mlIron 

 

ÙüćöÿĈÙĆâ×ĂÜíćêčđĀúĘÖ 
Ēóì÷ŤĒúąîĆÖđÙöĊßćüĂĉêćđúĊ÷îßČęĂ Vincenzo Menghini óïíćêčđĀúĘÖĔîđúČĂéÿčîĆ×ĔîðŘ ó.ý. 2288 îĆïđðŨîÙøĆĚÜĒøÖ

ìĊęÙšîóïēúĀąĀîĆÖĔîđîČĚĂđ÷ČęĂÿĉęÜöĊßĊüĉê1 íćêčđĀúĘÖđðŨîĒøŠíćêčìĊęöĊÙüćöÿĈÙĆâĒúąÝĈđðŨîÿĈĀøĆïÖćø×îÿŠÜĂĂÖàĉđÝîĒúąÖćøìĈÜćî
×ĂÜđĂîĕàöŤĀúć÷ßîĉé ×èąđéĊ÷üÖĆîíćêčđĀúĘÖÿćöćøëìĈðäĉÖĉøĉ÷ćÖĆïĂĂÖàĉđÝîđÖĉéđðŨî reactive oxygen species éĆÜîĆĚî
ÖćøÙüïÙčöÿöéčúíćêčđĀúĘÖĔîøŠćÜÖć÷ÝċÜöĊÙüćöÿĈÙĆâ ēé÷ÖúĕÖ 2 ÿŠüî ÙČĂ 1) ÖćøéĎéàċöíćêčđĀúĘÖēé÷đàúúŤđ÷ČęĂïčúĈĕÿš  
enterocytes ìĊęúĈĕÿĘđúĘÖÿŠüî duodenum 2) ÖćøìĈĔĀšíćêčđĀúĘÖÝćÖđöĘéđúČĂéĒéÜîĈöćĔßšðøąē÷ßîŤĕéšĂĊÖēé÷ macrophages2,3 

ìćøÖìĊęöĊîĚĈĀîĆÖĒøÖÙúĂé 3.5 ÖĉēúÖøĆö öĊðøĉöćèđĀúĘÖĔîøŠćÜÖć÷ðøąöćè 268 öĉúúĉÖøĆö ðøąöćèøšĂ÷úą 60 ×ĂÜíćêčđĀúĘÖ
Ă÷ĎŠĔîăĊö×ĂÜăĊēöēÖúïĉîĔîđöĘéđúČĂéĒéÜ4 
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õćóìĊę 1 ÿõćüąÿöéčú×ĂÜíćêčđĀúĘÖĔîøŠćÜÖć÷  

:  Beaumont C, Delaby C, 20092 

 

íćêčđĀúĘÖÝćÖĂćĀćøìĊęøĆïðøąìćî đöČęĂĕðëċÜúĈĕÿšđúĘÖÝąöĊ duodenum cytochrome b đðúĊę÷î ferric ion (Fe3+) 

đðŨî ferrous ion (Fe2+) ÖćøéĎéàċö Fe2+ ÝąđÖĉéìĊę duodenum ĒúšüëĎÖĂĂÖàĉĕéàŤĔĀšÖúĆïđðŨî Fe3+ ēé÷ hephaestin 

ĀúĆÜÝćÖîĆĚî transferrin ÝąÿŠÜ Fe3+ ĕðêćöđàúúŤêŠćÜė ĒúąĕðđðŨîÿŠüîðøąÖĂï×ĂÜđĂîĕàöŤ 2 Ĕî 3 ×ĂÜíćêčđĀúĘÖĔîøŠćÜÖć÷
ÝąĂ÷ĎŠĔîđöĘéđúČĂéĒéÜ ĔîÿŠüîìĊęđøĊ÷ÖüŠć heme ìĈĀîšćìĊęÝĆïĂĂÖàĉđÝîĒúąÿŠÜĕðĔĀšÿŠüîêŠćÜė ×ĂÜøŠćÜÖć÷ ðøąöćè 1 Ĕî 3 

ÝąëĎÖđÖĘïÿąÿöĕüšĔîøĎð ferritin ĔîêĆï öšćö Ēúąĕ×ÖøąéĎÖ 

 

õćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ (iron deficiency anemia) 

õćüąēúĀĉêÝćÜđÖĉéÝćÖ 3 ÿćđĀêč ĕéšĒÖŠ ÖćøÿøšćÜđöĘéđúČĂéĒéÜúéúÜ đöĘéđúČĂéĒéÜöĊ hemolysis ĒúąÖćøÿĎâđÿĊ÷đúČĂé 
ēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖđðŨîõćüąìĊęĕ×ÖøąéĎÖöĊíćêčđĀúĘÖìĊęîĈöćĔßšđðŨîüĆêëčéĉïÿŠüîĀîċęÜĔîÖćøÿøšćÜđöĘéđúČĂéĕöŠđóĊ÷ÜóĂ 
ñĎšðśü÷ïćÜøć÷ĂćÝđÖĉéõćüąđúČĂéĂĂÖìĈĔĀšøŠćÜÖć÷ÖćøÿĎâđÿĊ÷đöĘéđúČĂéĒéÜ ÿćđĀêčìĊęìĈĔĀš×ćéíćêčđĀúĘÖ ĕéšĒÖŠ 

1. ÙüćöêšĂÜÖćøíćêčđĀúĘÖöćÖ×ċĚî ĔîìćøÖ đéĘÖìčÖüĆ÷ìĊęÖĈúĆÜđÝøĉâđêĉïēê (growth spurt) ìćøÖÙúĂéÙøïÖĈĀîé
Ĕîøą÷ąðøąöćè 6 đéČĂîĒøÖ öĊíćêčđĀúĘÖìĊęđÖĘïÿąÿöđöČęĂđðŨîìćøÖĔîÙøøõŤöćøéćÿĈøĂÜĂ÷ĎŠ Öćø×ćéíćêčđĀúĘÖöćÖ×ċĚîÝċÜÙŠĂ÷ė 
đøĉęöĒÿéÜĂćÖćø 

2. øĆïðøąìćîĂćĀćøĕöŠëĎÖÿŠüî øĆïðøąìćîĂćĀćøìĊęöĊíćêčđĀúĘÖîšĂ÷ óïïŠĂ÷ĔîìćøÖĀøČĂđéĘÖðåöüĆ÷ìĊęøĆïðøąìćî
ĒêŠîöđóĊ÷ÜĂ÷ŠćÜđéĊ÷ü öĊÖćøĔßš×üéîöĀúĆÜÝćÖĂć÷č 1 ðŘ-1 ðŘÙøċęÜ øŠüöÖĆïéĎéîöÝćÖ×üéöćÖđÖĉîÙüćöêšĂÜÖćø×ĂÜøŠćÜÖć÷ 
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3. ÿĎâđÿĊ÷íćêčđĀúĘÖ ĕéšĒÖŠ üĆ÷øčŠîìĊęöĊðøąÝĈđéČĂîĂĂÖöćÖĀøČĂîćîÖüŠćðÖêĉ đúČĂéĂĂÖĔîìćÜđéĉîĂćĀćøÝćÖÿćđĀêčêŠćÜė 
đßŠî ĒñúĔîúĈĕÿšđúĘÖđøČĚĂøĆÜ ÖćøêĉéđßČĚĂó÷ćíĉ ĕéšĒÖŠ ó÷ćíĉðćÖ×Ă đðŨîêšî 

4. ÖćøéĎéàċöíćêčđĀúĘÖñĉéðÖêĉ ĕéšĒÖŠ ÙüćöñĉéðÖêĉ×ĂÜđ÷ČęĂïčÖøąđóćąĂćĀćø đßŠî hypochlorhydria öĊÖøé
hydrochloric ĔîÖøąđóćąĂćĀćøúéúÜ, Meckel diverticulum, ēøÙìĊęìĈĔĀšöĊÖćøñŠćêĆéÖøąđóćąĂćĀćø ĀøČĂúĈĕÿšđúĘÖÿŠüîêšî, 

ÖćøĂĆÖđÿï×ĂÜúĈĕÿšđúĘÖÿŠüîêšîđøČĚĂøĆÜ inflammatory bowel disease 

5. ÷ć ĕéšĒÖŠ ÷ćìĊęöĊùìíĉĝøąÙć÷đ÷ČęĂïčÖøąđóćąĂćĀćø đßŠî steroids, NSAIDS ìĈĔĀšđúČĂéĂĂÖÝćÖĒñúĔîÖøąđóćąĂćĀćø
ĀøČĂúĈĕÿš ĀøČĂøĆïðøąìćî÷ćúéÖøéĔîÖøąđóćąĂćĀćøîćîė 

 

ĂćÖćøÿĈÙĆâ 

ĔîđéĘÖÿŠüîĔĀâŠĕöŠöĊĂćÖćø ĀøČĂĂćÖćøĂćÝđðŨîĒïïĕöŠÝĈđóćą đßŠî đöČęĂøąéĆïăĊēöēÖúïĉîðøąöćèîšĂ÷ÖüŠć 
5 ÖøĆöêŠĂđéàĉúĉêø đøĉęööĊĂćÖćøđïČęĂĂćĀćø éĎéîöîšĂ÷ øšĂÜÖüî ĀÜčéĀÜĉéÜŠć÷ îĂîîšĂ÷úÜĀøČĂĕöŠ÷ĂöîĂî ÿöćíĉĔîÖćøđøĊ÷îúéúÜ 
ĂćÖćøìĊęóïĕéšïŠĂ÷ìĈĔĀšĒóì÷ŤüĉîĉÝÞĆ÷ĕéš ÙČĂ ĂćÖćø×ĂÜõćüąēúĀĉêÝćÜ ĕéšĒÖŠ àĊé ĂŠĂîđóúĊ÷ đĀîČęĂ÷ÜŠć÷öćÖ×ċĚîđüúćĂĂÖĒøÜ 
üĉÜđüĊ÷îýĊøþą ĀîšćöČé ĔÝÿĆęî öĊÙîìĆÖüŠćéĎàĊéúÜ ĒÿïúĉĚî úĉĚîĂĆÖđÿï 

 

ÖćøêøüÝøŠćÜÖć÷ 

Ýąóï resting tachycardia đöČęĂøąéĆïăĊēöēÖúïĉîðøąöćè 7-8 ÖøĆöêŠĂđéàĉúĉêø ÝċÜêøüÝóï pallor of skin, conjunctiva, 

or nail beds đöČęĂøąéĆïăĊēöēÖúïĉîðøąöćèîšĂ÷ÖüŠć 5 ÖøĆöêŠĂđéàĉúĉêø ĂćÝêøüÝóï systolic murmur  

 

ÖćøüĉîĉÝÞĆ÷ 

ÝćÖÖćøàĆÖëćöðøąüĆêĉĒúąêøüÝøŠćÜÖć÷Ă÷ŠćÜúąđĂĊ÷é ÝćÖîĆĚîÝċÜÿŠÜđúČĂéêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 

 

ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 
1. ÖćøêøüÝÙĆéÖøĂÜ (screening test) ÙüćöÿöïĎøèŤ×ĂÜđöĘéđúČĂé (complete blood count; CBC) ĀøČĂ 

hemoglobin Ēúą mean corpuscular volume (MCV) đðŨîÖćøêøüÝìĊęöĊÙüćöÝĈđóćąĒúąÙüćöĕüêęĈ đðŨîüĉíĊìĊęîĉ÷öĔßš
ĔîēøÜó÷ćïćúÿŠÜđÿøĉöÿč×õćóêĈïú ýĎî÷ŤïøĉÖćøÿćíćøèÿč× ÙúĉîĉÖÿč×õćóđéĘÖéĊ đÿĊ÷ÙŠćĔßšÝŠć÷îšĂ÷ ĔîÖćøêøüÝõćüąēúĀĉêÝćÜ 
ĒêŠĕöŠÿćöćøëĒ÷ÖĀćÿćđĀêčĕéšßĆéđÝîüŠćđÖĉéÝćÖÖćø×ćéíćêčđĀúĘÖĀøČĂöĊóćĀąĀøČĂēøÙíćúĆÿàĊđöĊ÷øŠüöéšü÷ öĊ×šĂéĊ ÙČĂ ĔßšđúČĂé
ðøĉöćèîšĂ÷ öĊ×ĆĚîêĂîĔîÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøîšĂ÷ ÖćøĒðúñúÜŠć÷ øćÙćëĎÖ ëšćđéĘÖĀøČĂìćøÖĕéšøĆïÖćøêøüÝÙĆéÖøĂÜ 
óïēúĀĉêÝćÜ ÿćöćøëĔĀš÷ćíćêčđĀúĘÖđÿøĉöĒúąîĆéêøüÝêĉéêćöüŠćêĂïÿîĂÜéĊĀøČĂĕöŠ ēé÷ĕöŠÝĈđðŨîêšĂÜøĂñúêøüÝ÷Čî÷Ćî 
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êćøćÜìĊę 1 Lower limits of normal hemoglobin and mean corpuscular volume5 

Age (Year) 
Lower limits of normal for 

hemoglobin (g/dL) 

Lower limits of normal for 

mean corpuscular volume (fl) 

0.5-1.9 11.0 70 

2-4 11.0 73 

5-7 11.5 75 

8-11 12.0 76 

12-14 female 12.0 78 

12-14 male 12.5 77 

15-17 female 12.0 79 

15-17 male 13.0 78 

18-49 female 12.0 80 

18-49 male  14.0 80 

 

ÖćøêøüÝÙĆéÖøĂÜĂČęîė đßŠî reticulocyte hemoglobin content ÙČĂ ÖćøüĆéðøĉöćè hemoglobin Ĕî reticulocyte 

àċęÜđðŨîđöĘéđúČĂéĒéÜìĊęöĊĂć÷č 1-2 üĆîÖŠĂîđðúĊę÷îđðŨîđöĘéđúČĂéĒéÜđêĘöüĆ÷ đðŨîÖćøêøüÝìĊęÿćöćøëïĂÖðøĉöćèíćêčđĀúĘÖĔîĕ×ÖøąéĎÖ
ìćÜĂšĂö ×šĂéĊ ÙČĂ đðŨîÖćøêøüÝìĊęĕöŠöĊñúÖøąìïÝćÖ inflammation ÙŠć cutoff values îšĂ÷ÖüŠć 27.5 pg6 

 

2. ÖćøêøüÝìĊęßŠü÷üĉîĉÝÞĆ÷ 

- blood smear óïđöĘéđúČĂéĒéÜöĊ hypochromic, microcytic, anisocytosis (increase red cell distribution 

width (RDW)), elongated hypo chromic microcytes (pencil cells) 

 

 
õćóìĊę 2 ÿđöĊ÷øŤđúČĂéñĎšðśü÷ēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ7 
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- absolute reticulocyte count = percent of reticulocytes (%) x hematocrit (%) 

normal hematocrit based on age or gender (%) 

ÖćøêøüÝìĊęÿćöćøëìĈĕéšĔîēøÜó÷ćïćú×îćéĔĀâŠ ēøÜđøĊ÷îĒóì÷Ť üĉíĊîĊĚöĊÙŠćĔßšÝŠć÷ÿĎÜÖüŠćÖćøêøüÝÙĆéÖøĂÜ 
ĒêŠöĊ×šĂéĊÖüŠć đóøćąÿćöćøë÷Čî÷ĆîĕéšüŠćđðŨîēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ 

- serum ferritin ðøĉöćèíćêčđĀúĘÖÿąÿöìĊęïŠÜßĊĚüŠćöĊõćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ ĔîđéĘÖĂć÷čêęĈÖüŠć
ĀøČĂđìŠćÖĆï 5 ðŘ ÙČĂ îšĂ÷ÖüŠć 12 îćēîÖøĆöêŠĂđéàĉúĉêø Ăć÷čöćÖÖüŠć 5 ðŘ ÙČĂ îšĂ÷ÖüŠć 15 îćēîÖøĆöêŠĂđéàĉúĉêø ĔîñĎšðśü÷ìĊęöĊÖćø
êĉéđßČĚĂìčÖđóýüĆ÷ ÙČĂ îšĂ÷ÖüŠć 30-100 îćēîÖøĆöêŠĂđéàĉúĉêø 

- transferrin saturation đðŨî gold standard üĉíĊîĊĚöĊÙüćöĕüĒúąÙüćöÝĈđóćą 100% (cut off value 10%)7 
ēé÷ìĆęüĕðĔßšÙŠć cut off value <16% 

transferrin saturation=serum iron (ðøĉöćèíćêčđĀúĘÖĔîøŠćÜÖć÷)/total iron binding capacity 

- Zinc protoporphyrin ×ĆĚîêĂîÿčéìšć÷×ĂÜÖøąïüîÖćøÿĆÜđÙøćąĀŤ heme Ĕîĕ×ÖøąéĎÖ ÙČĂ Öćø chelate 

íćêčđĀúĘÖÖĆï protoporphyrin ĔîõćüąóøŠĂÜíćêčđĀúĘÖĀøČĂõćüąìĊęöĊÖćøïÖóøŠĂÜĔîÖćøĔßšđĀúĘÖ íćêčÿĆÜÖąÿĊÝąđ×šćöć chelate 

ÖĆï protoporphyrin ĒìîíćêčđĀúĘÖđÖĉéđðŨî ZnPP ÙŠćðÖêĉ 16-65 öĉúúĉÖøĆöêŠĂđéàĉúĉêø ĔîõćüąóøŠĂÜíćêčđĀúĘÖÝąöĊÙŠćđóĉęö×ċĚî 
ĔîìćÜðäĉïĆêĉîĉ÷öĔßšÙŠć ZnPP/ heme ratio ÙŠćðÖêĉ đéĘÖĂć÷čêęĈÖüŠćĀøČĂđìŠćÖĆï 5 ðŘ ÙČĂ öćÖÖüŠć 70 micromol/ mol heme, 

Ăć÷čöćÖÖüŠć 5 ðŘ ÙČĂ öćÖÖüŠć 80 micromol/ mol heme (öćÖÖüŠć 40 micromol/ mol heme Ĕî washed red cells) 

ïćÜðøąđìýĔßšđðŨîÖćøêøüÝÙĆéÖøĂÜõćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ Ēúą lead poisoning 

- serum transferrin receptor ēé÷ transferrin receptor Ă÷ĎŠìĊęñîĆÜ×ĂÜđàúúŤìĊęêšĂÜÖćøĔßšíćêčđĀúĘÖïćÜÿŠüî
×ĂÜ receptor ÝąöĊÖćøĀúčéúĂÖöćĂ÷ĎŠĔîóúćÿöć ðøĉöćè receptor ÿąìšĂîëċÜÝĈîüî transferrin receptor ×ĂÜđöĘéđúČĂéĒéÜ
êĆüĂŠĂîĔîĕ×ÖøąéĎÖ õćüąóøŠĂÜíćêčđĀúĘÖÝąöĊÖćøĒÿéÜĂĂÖ×ĂÜ transferrin receptor đóĉęö×ċĚî ēé÷ÙŠćðÖêĉ×ĂÜ transferrin 

receptor ×ċĚîĂ÷ĎŠÖĆïüĉíĊÖćøĒúąÿćøđÙöĊÝćÖĒêŠúąïøĉþĆììĊęĔßšêøüÝ àċęÜđðŨîÖćøêøüÝìĊęĕöŠöĊñúÖøąìïÝćÖ inflammation 

ÙŠć cutoff values ÙČĂ 0.39 öĉúúĉÖøĆöêŠĂúĉêø 

 

êćøćÜìĊę 2 Reference ranges for serum transferrin receptor8 

Age 2.5% Reference limit, mg/L 97.5% Reference limit, mg/L 

6 mo-4 yr 1.5 (1.4-1.5) 3.3 (3.1-3.4) 

4-10 yr 1.3 (1.3-1.4) 3.0 (2.9-3.2) 

10-16 yr 1.2 (1.1-1.2) 2.7 (2.7-2.8) 

>16 yr 0.9 (0.9-1.0) 2.3 (2.2-2.4) 

 

3. ÖćøêøüÝĀćÿćđĀêčĂČęî×ĂÜõćüąàĊé đßŠî fecal examination, Meckel scan đðŨîêšî ÙüøÿŠÜêøüÝĔîøć÷
ìĊęñĎšðśü÷Ă÷ĎŠĔîÖúčŠöĂć÷čìĊęóïõćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖĕöŠïŠĂ÷ ëċÜĒöšüŠćĕöŠöĊðøąüĆêĉëŠć÷ĂčÝÝćøąéĈ ĀøČĂëŠć÷ĂčÝÝćøą
öĊđúČĂéĀøČĂó÷ćíĉ ĀøČĂĂćÖćøðüéìšĂÜđðŨîė Āć÷ė 
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ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ 

1. Anemia of inflammation (anemia of chronic disease)  

2. Thalassemia 

3. Acquired anemia: drug exposure (zidovudine (AZT), isoniazid, chloramphenicol, linezolid), lead 

poisoning  

4. Genetic form đßŠî  
- X-linked mutations of the ALAS2 gene ĒÿéÜĂćÖćøßŠüÜüĆ÷øčŠî 

- Iron-refractory iron deficiency anemia ëŠć÷ìĂéìćÜóĆîíčÖøøöĒïï autosomal recessive ×ĂÜ÷Ċî 
TMPRSS6 úĈĕÿšĕöŠÿćöćøëéĎéàċöíćêčđĀúĘÖ öĊĂćÖćø×ĂÜõćüąēúĀĉêÝćÜÙŠĂ÷đðŨîÙŠĂ÷ĕðêĆĚÜĒêŠĒøÖđÖĉé óĆçîćÖćøðÖêĉ 
êøüÝóïøąéĆï hepcidin ðÖêĉ ĀøČĂÿĎÜÖüŠćðÖêĉ êĂïÿîĂÜêŠĂÖćøøĆÖþćéšü÷÷ćíćêčđĀúĘÖßîĉéøĆïðøąìćîîšĂ÷öćÖ đöČęĂĔĀš÷ćíćêčđĀúĘÖ
ßîĉéÞĊéöĊÖćøêĂïÿîĂÜđóĊ÷ÜßĆęüøą÷ąđüúćÿĆĚîė 

 

êćøćÜìĊę 3 ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøìĊęßŠü÷ĔîÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖ íćúĆÿàĊđöĊ÷ Ēúą anemia 

of chronic disease9 

study iron deficiency 

anemia 

thalassemia anemia of 

chronic disease 

1. Hemoglobin Decreased Decreased Decreased 

2. Mean corpuscular volume Decreased Decreased Normal-decreased 

3. Red cell distribution width Increased Normal/ minimally 

increased  

Normal-increased 

4. Red blood cell count Decreased Normal Normal-decreased 

5. Serum ferritin Decreased Normal Increased 

6. Total iron binding capacity Increased  Normal Decreased 

7. Transferrin saturation Decreased Normal Decreased 

8. Free erythrocyte protoporphyrin Increased Normal Increased 

9. Soluble transferrin receptor Decreased Decreased Normal 

10. Reticulocyte hemoglobin 
concentration 

Decreased Decreased Normal-decreased 

 

ÖćøðŜĂÜÖĆî 

ìćøÖÙúĂéÖŠĂîÖĈĀîéìĊęĕöŠĕéšøĆïđúČĂéÙüøđÿøĉöíćêčđĀúĘÖßîĉéøĆïðøąìćî 2-4 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî øŠüöÖĆï 
preterm infant formula (14.6 mg iron/L) ~150 öĉúúĉúĉêøêŠĂÖĉēúÖøĆöêŠĂüĆî ìćøÖÙúĂéÙøïÖĈĀîéìĊęĕéšøĆïîöĒöŠ
ĂćÝóĉÝćøèćđÿøĉöíćêčđĀúĘÖ 1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî đöČęĂĂć÷čðøąöćè 4 đéČĂî ĀćÖĔßšîöñÿöđúĊĚ÷ÜìćøÖÙüøđúČĂÖĔßš 
iron-fortified formula (12 mg iron/L) Ĕî×üïðŘĒøÖ ĀúĆÜÝćÖĂć÷č 1 ðŘ ĕöŠÙüøéČęöîöđÖĉîüĆîúą 24 ĂĂîàŤ10 øĆïðøąìćî
ĂćĀćøìĊęöĊíćêčđĀúĘÖÿĎÜ öĊÖćøêøüÝÙĆéÖøĂÜ hemoglobin ĀøČĂ hematocrit đöČęĂìćøÖĂć÷č 9-12 đéČĂî 
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ÖćøøĆÖþć 
öĊÝčéðøąÿÜÙŤĔîÖćøøĆÖþć ÙČĂ ĔĀšøŠćÜÖć÷öĊíćêčđĀúĘÖđÖĘïÿąÿöĂ÷ŠćÜđêĘöìĊę  ĒúąêøüÝÙšîøŠüöÖĆïøĆÖþćÿćđĀêč

×ĂÜÖćø×ćéíćêčđĀúĘÖ ÖćøøĆÖþć×ċĚîÖĆïÙüćöđøŠÜéŠüî×ĂÜĂćÖćø ĀćÖöĊõćüąēúĀĉêÝćÜøčîĒøÜöćÖÙüøøĆïÖćøøĆÖþćĔîēøÜó÷ćïćú 
ĒúąĔĀšĂĂÖàĉđÝî ÝćÖîĆĚîÝċÜĔĀšíćêčđĀúĘÖøĆïðøąìćîìéĒìîÖŠĂîđðŨîĂĆîéĆïĒøÖ đîČęĂÜÝćÖïøĉĀćø÷ćÿąéüÖ ĔĀšñúÖćøøĆÖþćéĊ
ĒúąøćÙćĕöŠĒóÜ ĂćÝóĉÝćøèćĔĀš leukocyte poor packed red cell 5-10 öĉúúĉúĉêøêŠĂÖĉēúÖøĆö ĔîñĎšðśü÷ìĊę Hb îšĂ÷ÖüŠć 6 ÖøĆö
êŠĂđéàĉúĉêø ĒúąöĊĂćÖćø×ĂÜõćüąēúĀĉêÝćÜøčîĒøÜ ĀøČĂ Hb îšĂ÷ÖüŠć 7-8 ÖøĆöêŠĂđéàĉúĉêø ĔîñĎšðśü÷ìĊęÝąđ×šćøĆïÖćøñŠćêĆé 

÷ćíćêčđĀúĘÖ 

- ÷ćíćêčđĀúĘÖßîĉéøĆïðøąìćî 

÷ćøĆïðøąìćîöĊĀúć÷øĎðĒïïĒêÖêŠćÜÖĆîêćöðøĉöćèíćêčđĀúĘÖìĊęđðŨîÿŠüîðøąÖĂï  đßŠî ferrous sulfate, 

ferrous fumarate, ferrous gluconate àċęÜñúÖćøøĆÖþćÿŠüîĔĀâŠĕöŠêŠćÜÖĆî ×îćé÷ćĔîìćøÖĒøÖđÖĉéÙøïÖĈĀîéĒúąüĆ÷đéĘÖ 
3-6 mg elemental iron/kg/day, üĆ÷øč ŠîøĆïðøąìćî÷ć 120 mg elemental iron/day ĒïŠÜøĆïðøąìćîüĆîúą 1-2 ÙøĆĚÜ 
×îćé÷ćĕöŠđÖĉîüĆîúą 200 öĉúúĉÖøĆö øĆïðøąìćî÷ćíćêčđĀúĘÖĒúšüÝąöĊĂčÝÝćøąÿĊéĈ ïćÜøć÷öĊĂćÖćøöüîìšĂÜ ÙúČęîĕÿš ìšĂÜĂČé 
ìšĂÜñĎÖ 

Ferrous sulfate ßîĉéđöĘé 325 öĉúúĉÖøĆö öĊðøĉöćè elemental iron 65 öĉúúĉÖøĆö (øšĂ÷úą 20) 
Ferrous fumarate ßîĉéđöĘé 325 öĉúúĉÖøĆö öĊðøĉöćè elemental iron 106 öĉúúĉÖøĆö (øšĂ÷úą 33) 
Ferrous gluconate ßîĉéđöĘé 325 öĉúúĉÖøĆö öĊðøĉöćè elemental iron 36 öĉúúĉÖøĆö (øšĂ÷úą 12) 
Ferrous maltol ßîĉéĒÙðàĎú 30 öĉúúĉÖøĆö öĊðøĉöćè elemental iron 30 öĉúúĉÖøĆö  

Ferrous sulfate ßîĉéĀ÷ĂéìćÜðćÖ 1 öĉúúĉúĉêø öĊðøĉöćè elemental iron 25 öĉúúĉÖøĆö 

Ferrous sulfate ßîĉéîĚĈ 1 öĉúúĉúĉêø öĊðøĉöćè elemental iron 10 öĉúúĉÖøĆö (Eurofer) 

- îĂÖÝćÖîĊĚ÷ĆÜöĊ÷ćíćêčđĀúĘÖßîĉéđÙĊĚ÷ü ĀøČĂøĆïðøąìćîĔîøĎðĒïï÷ćđéĊę÷üĀøČĂ÷ćñÿöüĉêćöĉîêŠćÜė ÝĈĀîŠć÷ĂĂîĕúîŤ
ĀøČĂÝĈĀîŠć÷êćöøšćî×ć÷÷ć 

- ÷ćíćêčđĀúĘÖßîĉéÞĊé ÿĈĀøĆïñĎšðśü÷ inflammatory bowel disease, iron-refractory iron deficiency anemia 

ñĎšðśü÷ìĊęöĊðŦâĀćÖćøéĎéàċöíćêčđĀúĘÖÝćÖÖćøñŠćêĆéúĈĕÿšđúĘÖÿŠüîêšîĀøČĂñŠćêĆéÖøąđóćąĂćĀćø  ÙČĂ iron sucrose ×îćé÷ćĔîìćøÖ
ĒøÖđÖĉéÙøïÖĈĀîéĒúąüĆ÷đéĘÖ 3-3.5 mg elemental iron/kg/day ÖćøïøĉĀćø÷ćÙŠĂî×šćÜ÷čŠÜ÷ćÖ øćÙćĒóÜ õćüąĒìøÖàšĂî
øčîĒøÜ ĕéšĒÖŠ anaphylactic reaction óïîšĂ÷ÖüŠć iron dextran àċęÜđúĉÖĔßšĒúšüĔîðŦÝÝčïĆî ÷ćíćêčđĀúĘÖßîĉéÞĊéìĊęĂÜÙŤÖćøĂćĀćø
Ēúą÷ć×ĂÜÿĀøĆåĂđöøĉÖćøĆïøĂÜÖćøĔßšĔîđéĘÖ ÙČĂ low molecular weight iron dextran ÿĈĀøĆïìćøÖĂć÷č 4 đéČĂî×ċĚîĕð đéĘÖđøĉęö
ÝćÖ test dose 25 mg (0.5 mg) IM/ slow IV ÿĆÜđÖêĂćÖćøđðŨîđüúćĂ÷ŠćÜîšĂ÷ 1 ßĆęüēöÜ ĀúĆÜÝćÖîĆĚîÙĈîüèðøĉöćêø÷ć
ĀîŠü÷đðŨîöĉúúĉúĉêø 

ðøĉöćêø÷ć (öĉúúĉúĉêø) = [0.0442 x (desired Hb - observed Hb) x LBW] + 0.26 x (ABW)7 

(LBW: Lean Body Weight, ABW: Actual Body Weight) 

îĚĈĀîĆÖîšĂ÷ÖüŠć 5 ÖĉēúÖøĆö desired hemoglobin 12 ÖøĆöêŠĂđéàĉúĉêø ÞĊé÷ćüĆîúą 0.5 öĉúúĉúĉêø IM/ 

slow IV OD ÝîÖøąìĆęÜ÷ćÙøïêćöðøĉöćêøìĊęÙĈîüèĕéš 
îĚĈĀîĆÖ 5-9.9 ÖĉēúÖøĆö desired hemoglobin 12 ÖøĆöêŠĂđéàĉúĉêø ÞĊé÷ćüĆîúą1 öĉúúĉúĉêø IM/ slow IV 

OD ÝîÖøąìĆęÜ÷ćÙøïêćöðøĉöćêøìĊęÙĈîüèĕéš 
îĚĈĀîĆÖ 10-15 ÖĉēúÖøĆö desired hemoglobin 12 ÖøĆöêŠĂđéàĉúĉêø ÞĊé÷ćüĆîúą 2 öĉúúĉúĉêø IM/ slow IV 

OD ÝîÖøąìĆęÜ÷ćÙøïêćöðøĉöćêøìĊęÙĈîüèĕéš 
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îĚĈĀîĆÖöćÖÖüŠć 15 ÖĉēúÖøĆö desired hemoglobin 14.8 ÖøĆöêŠĂđéàĉúĉêø (ĀćÖ ABW îšĂ÷ÖüŠć LBW ĔĀšĔßš 
ABW) ÞĊé÷ćüĆîúą 2 öĉúúĉúĉêø IM/ slow IV OD ÝîÖøąìĆęÜ÷ćÙøïêćöðøĉöćêøìĊęÙĈîüèĕéš 

ĔîÖøèĊìĊęöĊõćüąđúČĂéĂĂÖ 

ðøĉöćêø÷ć (öĉúúĉúĉêø) = blood loss (mL) x hematocrit (expressed as a decimal fraction) x 0.02  
ĀúĆÜÝćÖ test dose 0.5 öĉúúĉúĉêø IM/slow IV Ēúšü ÝċÜÞĊé÷ćìĊęđĀúČĂ IV infusion 2-6 ßĆęüēöÜ 
ÖćøøĆÖþćĔßšđüúćîćîĂ÷ŠćÜîšĂ÷ 3-6 đéČĂî đóČęĂĔĀšíćêčđĀúĘÖđÖĘïÿąÿöĔîøŠćÜÖć÷đêĘöìĊęøŠüöÖĆïÖćøĀć

ĒúąøĆÖþćÿćđĀêčìĊę×ćéíćêčđĀúĘÖéšü÷đÿöĂ  

ÖćøøĆÖþćÿćđĀêčìĊęìĈĔĀšÿĎâđÿĊ÷đúČĂé đßŠî ÖćøĔĀšăĂøŤēöîÙüïÙčöðøąÝĈđéČĂî ēé÷ĔĀšøĆïðøąìćî÷ć norethisterone 

5 öĉúúĉúĉêø ÙøĆĚÜúą 1 đöĘéüĆîúą 3 ÙøĆĚÜ đðŨîđüúć 10 üĆî ĀćÖêšĂÜÖćøĔßšĔîÖćø ðŜĂÜÖĆîõćüąđúČĂéĂĂÖñĉéðÖêĉàĚĈ ×îćé÷ćìĊęĔßšðŜĂÜÖĆî 

ÙČĂ øĆïðøąìćî÷ć ÙøĆĚÜúą 1 đöĘé üĆîúą 2 ÙøĆĚÜ êĆĚÜĒêŠüĆîìĊę 19-26 ×ĂÜøĂïđéČĂî ĀøČĂüĆîìĊę 16-25 ×ĂÜøĂïđéČĂî ÿćöćøëđúČĂÖ
ĒïïĔéĒïïĀîċęÜĕéš (îĆïüĆîĒøÖ×ĂÜøĂïđéČĂî ÙČĂ üĆîĒøÖìĊęðøąÝĈđéČĂîöćÙøĆĚÜÿčéìšć÷) øĆïðøąìćîêĉéêŠĂÖĆî 2 øĂïđéČĂî 

 

êćøćÜìĊę 4 ÖćøđðúĊę÷îĒðúÜìćÜĂćÖćøĒúąìćÜĀšĂÜðäĉïĆêĉÖćøìĊęĒÿéÜüŠćöĊÖćøêĂïÿîĂÜêŠĂÖćøøĆÖþć9 

Time after iron administration Response 

12-24 hr 

 

Replacement of intracellular iron enzymes; subjective improvement; 

decreased irritability; increased appetite; increased serum iron 

36-48 hr Initial bone marrow response; erythroid hyperplasia 

48-72 hr Reticulocytosis, peaking at 5-7 days 

4-30 days Increase in hemoglobin level (>1g/dL in 1 month) 6; increase in mean 

corpuscular volume; increase in ferritin 

1-30 mo Repletion of stores 

 

ĀúĆÖÖćøðäĉïĆêĉêĆü 

óċÜøąúċÖĕüšđÿöĂüŠć õćüąēúĀĉêÝćÜÝćÖÖćø×ćéíćêčđĀúĘÖÖúĆïöćđðŨîĔĀöŠĕéšĂĊÖ ĀćÖøĆïðøąìćî÷ćĕöŠÿöęĈđÿöĂ 
øĆïðøąìćî÷ćĕöŠêŠĂđîČęĂÜ ĀøČĂđöČęĂøąéĆïÙüćöđ×šö×šî×ĂÜđúČĂéðÖêĉĒúšüĒóì÷ŤĔĀšĀ÷čé÷ćĒêŠĕöŠðäĉïĆêĉĔĀšëĎÖêšĂÜ ĕéšĒÖŠ 

- øĆïðøąìćîĂćĀćøìĊęöĊíćêčđĀúĘÖÿĎÜĂ÷ĎŠđðŨîðøąÝĈ ĕéšĒÖŠ đîČĚĂÿĆêüŤđîČĚĂĒéÜ đÙøČęĂÜĔîÿĆêüŤ đßŠî êĆï îĂÖÝćÖîĊĚ 
÷ĆÜóïíćêčđĀúĘÖĔîñĆÖĔïđ×Ċ÷üĒúąíĆâóČß ĒêŠíćêčđĀúĘÖĔîĂćĀćøðøąđõìĀúĆÜîĊĚÝąëĎÖéĎéàċöĕéšĕöŠéĊđìŠćíćêčđĀúĘÖÝćÖĂćĀćø
ðøąđõìđîČĚĂÿĆêüŤ bioavailable êŠćÜÖĆî 10 đìŠć ĒúąĂćÝöĊÿćø÷Ćï÷ĆĚÜÖćøéĎéàċöíćêčđĀúĘÖ đÙøČęĂÜéČęö đßŠî ßć ÖćĒô ĂćÝöĊñú÷Ćï÷ĆĚÜ
ÖćøéĎéàċöíćêčđĀúĘÖ ĒÙúđàĊ÷öĔîîöĀøČĂ÷ćđÿøĉöĒÙúđàĊ÷öĂćÝĕðøïÖüîÖćøéĎéàċöíćêčđĀúĘÖĀćÖøĆïðøąìćîóøšĂö÷ć
íćêčđĀúĘÖ ÿŠüîĂćĀćøìĊęöĊüĉêćöĉîàĊÿĎÜ đßŠî ñúĕöšøÿđðøĊĚ÷ü ßŠü÷đóĉęöÖćøéĎéàċöíćêčđĀúĘÖĕéšïšćÜ 

- ÜéĀøČĂúéĀøČĂđúĊę÷ÜÖćøĔßš÷ćĒÖšðüéúéĕ×šÿĎÜ ĒĂÿĕóøĉî Ēúą÷ćĒÖšēøÙÖøąéĎÖĒúą×šĂĂĆÖđÿï 

 

  



307

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

đĂÖÿćøĂšćÜĂĉÜ (references) 

1. Busacchi V. Vincenzo Menghini and the discovery of iron in the blood. Bull Sci Med 1958; 130: 202-5.   

2. Beaumont C, Delaby C. Recycling iron in normal and pathological states. Semin Hematol 2009; 46: 328-38. 

3. Cherayil BJ. Pathophysiology of iron homeostasis during inflammatory states. J Pediatr 2015; 167: S15-9.  

4. Lonnerdal B, Kelleher SL. Iron metabolism in infants and children. Food Nutr Bull 2007; 28: s491-9. 

5. Brugnara C, Oski FJ, Nathan DG. Nathan and Oski�s haematology of infancy and childhood, ed 7, 

Philadelphia, WB Saunders; 2009. 

6. Zimmermann MB, Hurrell RF. Nutritional iron deficiency. Lancet 2007; 370: 511-20. 

7. Fleming MD. Disorders of iron and copper metabolism, the sideroblastic anemias, and lead toxicity. In: 

Orkin SH, Fisher DE, Ginsburg D, Look T, Lux SE, Nathan DG. Nathan and Oski�s hematology and oncology 

of infancy and childhood, ed 8th, Philadelphia, Saunders Elsevier; 2015. 

8. Suominen P, Virtanen A, Lehtonen-Veronmaa M, Heinonen OJ, Salmi TT, Alanen M, et al. Regression-based 

reference limits for serum transferrin receptor in children 6 months to 16 years of age. Clin Chem 2001; 
47: 935-7. 

9. Rothman JA. Iron deficiency anemia. In: Kliegman RM, St Geme JW, Blum NJ, Shah SS, Tasker RC, Wilson 

KM. Nelson textbook of pediatrics. 21th ed, Philadelphia, Elsevier; 2020. p. 2522-6. 

10. Baker RD, Greer FR. Diagnosis and prevention of iron deficiency and iron-deficiency anemia in infants and 

young children (0-3 years of age). Pediatrics 2010; 126: 1040-50. 

  



308

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

 



309

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์



310

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

 
 



311

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

*  
 

ĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷đéĘÖìĊęöĊõćüąÙüćöéĆîēúĀĉêÿĎÜ 
Practical point and management of childhood hypertension 

Ăčĕøüøøè đúĉýüîĆÿïéĊ* 
 

õćüąÙüćöéĆîēúĀĉêÿĎÜóïĕéšïŠĂ÷ĔîñĎšĔĀâŠ ĒúąđðŨîðŦÝÝĆ÷đÿĊę÷ÜìĊęÿĈÙĆâĂĆîĀîċęÜöĊìĆĚÜñúêŠĂĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖ
õćüąÖúšćöđîČĚĂĀĆüĔÝ×ćéđúČĂé (myocardial infarction) ēøÙĀúĂéđúČĂéÿöĂÜ (stroke) Ēúąõćüąĕêüć÷ ÙüćöéĆîēúĀĉêĔîüĆ÷đéĘÖ
đðŨîêĆüó÷ćÖøèŤìĊęÿĈÙĆâĂ÷ŠćÜöćÖêŠĂÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜĔîñĎšĔĀâŠ  ĔîđéĘÖÿŠüîöćÖöĆÖĕöŠĒÿéÜĂćÖćø ĒêŠĂćÝêøüÝóï
ĂüĆ÷üąÿŠüîðúć÷ëĎÖìĈúć÷ (target organ damage; TOD) ñĎ šðśü÷đéĘÖìĊęöĊÙüćöéĆîēúĀĉêÿĎÜÿćöćøëêøüÝóïõćüąĀĆüĔÝ
éšćîàšć÷úŠćÜēê (left ventricular hypertrophy; LVH) ÿĎÜëċÜøšĂ÷úą 40 àċęÜÿĆöóĆîíŤÖĆïÖćøđÖĉé atherosclerosis ×ĂÜđÿšîđúČĂéĒéÜ 
aorta ĒúąĀĆüĔÝ óïüŠćđéĘÖìĊęöĊÙüćöéĆîēúĀĉêÿĎÜÖüŠćðÖêĉ ÙČĂ ÙüćöéĆîēúĀĉêìĊęöćÖÖüŠćđðĂøŤđàĘîĕìúŤìĊę 90 ÝąöĊÙüćöđÿĊę÷ÜÿĎÜ
êŠĂÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜëċÜ 2.4 đìŠćđĀöČĂîñĎšĔĀâŠ1 éĆÜîĆĚîÖćøđòŜćøąüĆÜĒúąÖćøĔĀšÖćøéĎĒúøĆÖþćñĎšðśü÷đéĘÖìĊęöĊÙüćöéĆîēúĀĉêÿĎÜ
Ă÷ŠćÜđĀöćąÿö ÝċÜöĊÙüćöÿĈÙĆâêŠĂÖćøúéĂĆêøćÖćøêć÷ĒúąÙüćöđÿĊę÷Ü×ĂÜÖćøđÖĉéēøÙĀúĂéđúČĂéĀĆüĔÝêĆĚÜĒêŠđøĉęöĒøÖ óïüŠć
ßŠüÜĀúć÷ðŘìĊęñŠćîöćöĊÙüćößčÖ×ĂÜÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖĒúąüĆ÷øčŠîìĊęđóĉęö×ċĚîÿĆöóĆîíŤÖĆïéĆßîĊöüúÖć÷ìĊęđóĉęö×ċĚî (body 

mass index; BMI) đÖČĂïëċÜøšĂ÷úą 52 øüöëċÜðŦÝÝčïĆîÙüćöÖšćüĀîšćđìÙēîēú÷ĊìćÜÖćøĒóì÷ŤìĈĔĀšöĊĂĆêøćÖćøøĂéßĊüĉê×ĂÜđéĘÖ
ÙúĂéÖŠĂîÖĈĀîéĒúąöĊîĚĈĀîĆÖĒøÖđÖĉéîšĂ÷đóĉęööćÖ×ċĚî êúĂéÝîñĎšðśü÷đéĘÖēøÙđøČĚĂøĆÜöĊĂć÷č÷ČîöćÖ×ċĚî đßŠî ēøÙĀĆüĔÝ öąđøĘÜ ĕê 
êĆï ĀøČĂĕéšøĆïÖćøðúĎÖëŠć÷ĂüĆ÷üą ÝćÖÖćøýċÖþć×ĂÜđóĘâöćý ÿčÙîíÝĉêêŤ ĒúąÙèąĔîðŘ ó.ý. 2557 óïÙüćößčÖ×ĂÜÙüćöéĆî
ēúĀĉêÿĎÜĔîđéĘÖĂć÷č 8-12 ðŘ øšĂ÷úą 3.93 àċęÜĔÖúšđÙĊ÷ÜÖĆïÖćøýċÖþćĔîðøąđìýÿĀøĆåĂđöøĉÖćìĊęóïÙüćößčÖ×ĂÜÙüćöéĆî
ēúĀĉêÿĎÜðøąöćèøšĂ÷úą 3.54 ĔîïìÙüćöîĊĚÝąÖúŠćüëċÜĒîüìćÜÖćøüĉîĉÝÞĆ÷õćüąÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖ êúĂéÖćøðøąđöĉî
ìćÜÙúĉîĉÖ ĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖ ÿĈĀøĆïĔßšĔîđüßðäĉïĆêĉìĆęüĕðĒúąõćüąÞčÖđÞĉîÝćÖÙüćöéĆîēúĀĉêÿĎÜ
üĉÖùêĉ (hypertensive crisis) 
 
ÖćøüĆéÙüćöéĆîēúĀĉêìĊęđĀöćąÿö (proper measurement of blood pressure) 

üĉíĊÖćøüĆéÙüćöéĆîēúĀĉêìĊęëĎÖêšĂÜđĀöćąÿööĊÙüćöÿĈÙĆâĂ÷ŠćÜ÷ĉęÜêŠĂÖćøüĉîĉÝÞĆ÷ đóČęĂúé×šĂñĉéóúćéÝćÖđìÙîĉÙÖćøüĆé 
ĒîąîĈÖćøêøüÝüĆéÙüćöéĆîēúĀĉêĔîđéĘÖēêĔîìŠćîĆęÜĀúĆÜÝćÖóĆÖĂ÷ŠćÜîšĂ÷ 5 îćìĊ ÝćÖîĆĚîÝċÜìĈÖćøêøüÝñĎšðśü÷×èąîĆęÜïîđÖšćĂĊĚ 
ìĊęöĊóîĆÖóĉÜĀúĆÜĒúąđìšćìĆĚÜÿĂÜüćÜïîóČĚî5,6 Ē×î×üćüćÜïîēêŢąēé÷ìĊę×šĂóĆïĒ×îĂ÷ĎŠìĊęøąéĆïĀĆüĔÝ ëšćđðŨîđéĘÖđúĘÖĀøČĂìćøÖĂćÝüĆé
ĔîìŠćîĂîøćïĀøČĂîĆęÜïîêĆÖñĎšéĎĒúĕéš7 ÖćøüĉîĉÝÞĆ÷ÙüćöéĆîēúĀĉêĕöŠÙüøüĉîĉÝÞĆ÷ÝćÖüĆéÙüćöéĆîìĊę×ć đîČęĂÜÝćÖÙŠćÙüćöéĆîēúĀĉê
ìĊę×ćÝąÿĎÜÖüŠćìĊęĒ×îðøąöćè 10-20 öĉúúĉđöêøðøĂì ĒúąêšĂÜêøąĀîĆÖëċÜÖćøđúČĂÖĔßšĒñŠîøĆéĒ×î bladder cuff ìĊęđĀöćąÿö 
ÙČĂ öĊ×îćéÙüćöÖüšćÜĂ÷ŠćÜîšĂ÷øšĂ÷úą 40 ×ĂÜÙüćö÷ćüđÿšîøĂïüÜĒ×îêĈĒĀîŠÜÖċęÜÖúćÜøąĀüŠćÜ acromion Ēúą olecranon 

ĒúąÙüćö÷ćü×ĂÜ bladder cuff ÙüøēĂïêšîĒ×îĂ÷ŠćÜîšĂ÷øšĂ÷úą 80-100 ×ĂÜđÿšîøĂïüÜĒ×î ÖćøĔßš bladder cuff 

×îćéđúĘÖđÖĉîĕðìĈĔĀšđÖĉéÙüćöñĉéóúćéĕéšÙŠćÙüćöéĆîēúĀĉêÿĎÜÖüŠćÙŠćÝøĉÜ Ĕî×èąìĊęĔßš bladder cuff ĔĀâŠđÖĉîĕðÖĘÝąĕéšñú
ÖćøüĆéÙŠćÙüćöéĆîēúĀĉêìĊęêęĈÖüŠćÙüćöđðŨîÝøĉÜ ĔîđüßðäĉïĆêĉìĆęüĕðđøĉęöêšîÖćøüĆéÙüćöéĆîēúĀĉêöĆÖÝąĔßšđÙøČęĂÜüĆéÙüćöéĆîĒïï
ĂĆêēîöĆêĉ oscillometric ĒêŠëšćêøüÝüĆéĒúšüóïüŠćÙüćöéĆîēúĀĉêÿĎÜđÖĉîđðĂøŤđàĘîĕìúŤìĊę 90 Ùüø÷Čî÷ĆîÖćøüĆéàĚĈĂĊÖ 2 ÙøĆĚÜ
đóČ ęĂĀćÙŠćÙüćöéĆîēúĀĉêÙŠćđÞúĊę÷ēé÷ÖćøôŦÜéšü÷đÙøČęĂÜüĆéÙüćöéĆîĒïï sphygmomanometer8 đöČęĂđøĉęöĕéš÷ĉîđÿĊ÷Ü
Korotkoff đÿĊ÷ÜĒøÖîĆïđðŨî systolic blood pressure (SBP) đöČęĂđÿĊ÷ÜĀć÷ĕðĀøČĂđÿĊ÷Ü Korotkoff ìĊę 5 îĆïđðŨî diastolic 

blood pressure (DBP) đîČęĂÜÝćÖÙŠćÙüćöéĆîēúĀĉê SBP Ēúą DBP ÝćÖđÙøČęĂÜüĆéÙüćöéĆîĒïïĂĆêēîöĆêĉ oscillometric ÝąöćÖÖüŠć
ÙŠćÙüćöéĆîēúĀĉêìĊęĕéšÝćÖÖćøôŦÜðøąöćè 10 Ēúą 5 öĉúúĉđöêøðøĂìêćöúĈéĆï9 



312

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

ðŦÝÝčïĆîöĊÖćøĔßš ambulatory blood pressure monitoring (ABPM) öćÖ×ċĚîĔîêŠćÜðøąđìý đóČęĂĔßšðøąđöĉî
ÙüćöéĆîēúĀĉêĔîđéĘÖìĊęĒöŠî÷Ĉ×ċĚîĒúąóïüŠćöĊÙüćöÿĆöóĆîíŤêŠĂÖćøđÖĉé TOD öćÖÖüŠćÖćøêøüÝüĆéÙüćöéĆîìĊęÙúĉîĉÖĀøČĂ
ēøÜó÷ćïćú (office BP) ÖćøüĆéÙüćöéĆîēúĀĉêéšü÷đÙøČęĂÜ ABPM êšĂÜĔßšĂčðÖøèŤÝĈđóćą (portable blood pressure measuring 

device) ēé÷üĆéìĊęêšîĒ×î×šćÜìĊęĕöŠëîĆéêúĂé 24 ßĆęüēöÜ ÝąìĈÖćøüĆéìčÖ 20-30 îćìĊ ĔîßŠüÜÖúćÜüĆîĒúąÖúćÜÙČî ×šĂöĎú
ÙüćöéĆîēúĀĉêìĊęĕéšÝąïĆîìċÖ×šĂöĎúĒúąîĈöćüĉđÙøćąĀŤéšü÷ēðøĒÖøöÙĂöóĉüđêĂøŤ ĒîüìćÜ×ĂÜ American Academy of Pediatrics 

(AAP) ðŘ 2017 ĒîąîĈĔĀšĔßšĔîñĎšðśü÷đéĘÖìčÖøć÷ìĊęêøüÝüĆéóïÙüćöéĆîēúĀĉêđøĉęöÿĎÜñĉéðÖêĉ (elevated pressure) ēé÷÷Čî÷Ćî
üŠćöĊÙüćöéĆîēúĀĉêÿĎÜÝøĉÜ ĂĂÖÝćÖ white coat hypertension, masked hypertension ĒúąĒîąîĈĔĀšĔßšĔîÖćøðøąđöĉîðøąÿĉìíĉõćó
ÖćøøĆÖþćéšü÷÷ćúéÙüćöéĆîēúĀĉêÿĎÜ êúĂéÝîĒîąîĈĔĀšĔßšĔîÖćøðøąđöĉîñĎšðśü÷đéĘÖÖúčŠöđÿĊę÷ÜìĊęÝąöĊÙüćöéĆîēúĀĉêÿĎÜ ĕéšĒÖŠ 
đéĘÖēøÙĕêđøČĚĂøĆÜ đïćĀüćî ĂšüîĂ÷ŠćÜøčîĒøÜ Ēúąõć÷ĀúĆÜðúĎÖëŠć÷ĂüĆ÷üą  ĒöšüŠć ABPM ÝąđðŨîđÙøČęĂÜöČĂìĊęöĊðøąē÷ßîŤöćÖ
ĒêŠÖĘöĊ×šĂÝĈÖĆéĔîđøČęĂÜøćÙćìĊęÙŠĂî×šćÜÿĎÜ ñĎšĔßšêšĂÜñŠćîÖćøòřÖĂïøöđóČęĂÖćøĒðúñúÝćÖÙŠćìĊęüĆéĕéš ĂćÝöĊĔßšĔîïćÜÿëćïĆî
đóČęĂÜćîüĉÝĆ÷đìŠćîĆĚî ïćÜøć÷ÜćîĒîąîĈĔßšĔîđéĘÖĂć÷č 6-7 ðŘ×ċĚîĕð đîČęĂÜÝćÖñĎšðśü÷đéĘÖđúĘÖĕöŠĔĀšÙüćöøŠüööČĂĔîÖćøĔßšĂčðÖøèŤ1 
 

ÙĈÝĈÖĆéÙüćö8 
ÙĈÝĈÖĆéÙüćöéĆîēúĀĉêĔîđéĘÖĂšćÜĂĉÜÝćÖ×šĂöĎúïøøìĆéåćî×ĂÜđéĘÖìĊęöĊÿč×õćóĒ×ĘÜĒøÜ ēé÷ÙŠćÙüćöéĆîēúĀĉêÝąĒðøñĆî

đóĉęö×ċĚîêćöĂć÷čĒúąÿŠüîÿĎÜ ĒúąóïüŠćđóýßć÷ÝąöĊÙüćöéĆîēúĀĉêÿĎÜÖüŠćđóýĀâĉÜ ÖćøüĉîĉÝÞĆ÷ÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖĒúąüĆ÷øčŠî 
ÝċÜĂšćÜĂĉÜêćöđóý Ăć÷čĒúąÿŠüîÿĎÜéĆÜêćøćÜÙŠćđðĂøŤđàĘîĕìúŤìĊęĔßšÙŠćĂšćÜĂĉÜêćö AAP ×ĂÜðøąđìýÿĀøĆåĂđöøĉÖć ÞïĆïðøĆïðøčÜ
úŠćÿčéðŘ 20178 àċęÜĒÿéÜÙŠć cutoff BP đóČęĂÝĈĒîÖøąéĆïÙüćöøčîĒøÜ×ĂÜõćüąÙüćöéĆîēúĀĉêìĊęøąéĆïđðĂøŤđàĘîĕìúŤìĊę 90 , 95 
Ēúą 95 ïüÖ 12 öĉúúĉđöêøðøĂì ìĈĔĀšöĊÙüćöĒöŠî÷ĈĒúąÿąéüÖĔîÖćøîĈĕððøąđöĉîñĎšðśü÷ ĒúąêćøćÜĒÿéÜøąéĆïÙüćöéĆî
ēúĀĉêĂ÷ŠćÜÜŠć÷ÿĈĀøĆïó÷ćïćúđóČęĂĔßšđðŨîđÙøČęĂÜöČĂßŠü÷ÙĆéÖøĂÜÙšîĀćñĎšðśü÷đéĘÖĒúąüĆ÷øčŠîìĊęöĊÙüćöéĆîēúĀĉêÿĎÜ àċęÜêćøćÜĕéš
ĂšćÜĂĉÜÝćÖóČĚîåćîđéĘÖìĊęöĊÿŠüîÿĎÜđðĂøŤđàĘîĕìúŤìĊę 5 êćöđóý Ăć÷č ēé÷öĊÙŠć negative predictive value öćÖÖüŠćøšĂ÷úą 9910 
ēé÷ÿćöćøëéćüîŤēĀúéĕéšÝćÖ http://pediatrics.aappublications. org/content/pediatrics/ early/2017/08/21/peds.2017-

1904.full.pdf ĀøČĂĔßšüĉíĊÙĈîüèÝćÖÿĎêøĂ÷ŠćÜÜŠć÷×ĂÜ Somu S, et al.11 ÿĈĀøĆïđéĘÖĂć÷č 1-17 ðŘ àċęÜÙŠćìĊęđÖĉîÝćÖÙĈîüè
ĔĀšÿÜÿĆ÷üŠćđéĘÖöĊÙüćöéĆîēúĀĉêÿĎÜ ĕéšĒÖŠ ÙüćöéĆîēúĀĉê systolic (SBP) = 100 + Ăć÷č (ðŘ) x 2, ÙüćöéĆîēúĀĉê diastolic (DBP) ĔîđéĘÖ
Ăć÷č 1-10 ðŘ = 60 + Ăć÷č (ðŘ) x 2 ĒúąđéĘÖĂć÷č 11-17 ðŘ = 70 + Ăć÷č (ðŘ) ĀćÖóïÙŠćÙüćöÙüćöéĆîēúĀĉêñĉéðÖêĉÝćÖÖćøÙĆéÖøĂÜ
ĔĀšÿŠÜêŠĂóïĒóì÷ŤêŠĂĕðđóČęĂðøąđöĉîàĚĈĒúą÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ÙüćöéĆîēúĀĉêÿĎÜĀøČĂÙüćöéĆîēúĀĉêđøĉęöÿĎÜñĉéðÖêĉ (elevated 

pressure) ÝćÖÙŠćêćøćÜ cutoff BP ìĊęĒöŠî÷Ĉêćöđóý Ăć÷čĒúąÿŠüîÿĎÜéĆÜìĊęÖúŠćüĒúšü ÿŠüîĔîđéĘÖüĆ÷øčŠîìĊęĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 
13 ðŘ ÙŠćÙüćöéĆîēúĀĉêìĊę 120/80 öĉúúĉđöêøðøĂìöĊÙüćöÿĂéÙúšĂÜÖĆïĒîüìćÜĔîÖćøÿČïĀćÙüćöéĆîìĊęđøĉ ęöÿĎÜ (elevated 

pressure) đßŠîđéĊ÷üÖĆïĔîñĎšĔĀâŠ8 
ÿĈĀøĆïìćøÖĒøÖđÖĉéëċÜ 1 ðŘ ðŦÝÝĆ÷ìĊęöĊñúêŠĂøąéĆïÙüćöéĆîēúĀĉê ĕéšĒÖŠ Ăć÷čÙøøõŤöćøéćÝîÙúĂé (postmenstrual 

age; PMA) îĚĈĀîĆÖĒøÖÙúĂé ÿõćóÖćøđÝĘïðśü÷×ĂÜöćøéć12 đÖèæŤÖćøüĉîĉÝÞĆ÷ÙüćöéĆîēúĀĉêÿĎÜðøąđöĉîÝćÖÙŠćÙüćöéĆîēúĀĉê
đìĊ÷ïÝćÖđéĘÖðÖêĉ (đðĂøŤđàĘîĕìúŤìĊę 90) êćö PMA ēé÷îĉ÷ćöÙüćöéĆîēúĀĉêÿĎÜ ÙČĂ ÙüćöéĆîēúĀĉê SBP ĒúąĀøČĂ DBP 

öćÖÖüŠćĀøČĂđìŠćÖĆïđðĂøŤđàĘîĕìúŤìĊę 95 (öĉúúĉđöêøðøĂì) (õćóìĊę 1) 
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õćóìĊę 1 ÖøćôÙüćöéĆîēúĀĉê×ĂÜìćøÖĂć÷č 1-12 đéČĂî  

:  Report of the second task force on blood pressure control in children 1987, 198713  
 

ÙüćöéĆîēúĀĉêðÖêĉ Āöć÷ëċÜ ÙüćöéĆîēúĀĉê systolic (SBP) ĒúąÙüćöéĆîēúĀĉê diastolic (DBP) îšĂ÷ÖüŠć
đðĂøŤđàĘîĕìúŤìĊę 90 êćöđóý Ăć÷č ĒúąÿŠüîÿĎÜ ĀøČĂÙüćöéĆîēúĀĉêìĊęîšĂ÷ÖüŠć 120/80 öĉúúĉđöêøðøĂì ĔîđéĘÖìĊęĂć÷čöćÖÖüŠć
ĀøČĂđìŠćÖĆï 13 ðŘ 

ÙüćöéĆîēúĀĉêđøĉęöÿĎÜñĉéðÖêĉ (elevated pressure) ĔîđéĘÖìĊęĂć÷čîšĂ÷ÖüŠć 13 ðŘ ÙČĂ ÙüćöéĆîēúĀĉê systolic (SBP) 
ĀøČĂ diastolic (DBP) öćÖÖüŠćĀøČĂđìŠćÖĆïđðĂøŤđàĘîĕìúŤìĊę 90 ĒêŠĕöŠëċÜđðĂøŤđàĘîĕìúŤìĊę 95 ĒúąĔîđéĘÖìĊęĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ 
ÙČĂ ÙüćöéĆîēúĀĉê systolic öćÖÖüŠćĀøČĂđìŠćÖĆï 120 öĉúúĉđöêøðøĂìĒêŠĕöŠëċÜ 130 öĉúúĉđöêøðøĂì ĒúąÙüćöéĆîēúĀĉê 
diastolic ĕöŠëċÜ 80 öĉúúĉđöêøðøĂì 

White coat Hypertension (WH) ÙČĂ õćüąìĊęøąéĆïÙüćöéĆîēúĀĉêđöČęĂìĈÖćøüĆéìĊę office BP öĊÙŠćÿĎÜÖüŠćðÖêĉ
ĀøČĂÙüïÙčöĕöŠĕéšĒêŠđöČęĂìĈÖćøüĆéøąéĆïÙüćöéĆîēúĀĉêìĊęÿëćîìĊęĂČęîė (out-of-office BP) óïüŠć ÙüćöéĆîēúĀĉêöĊÙŠćðÖêĉ
ĀøČĂÙüïÙčöĕéš WH ÝąëĎÖüĉîĉÝÞĆ÷éšü÷đÙøČęĂÜöČĂ ABPM ēé÷óïÙŠć mean SBP Ēúą DBP îšĂ÷ÖüŠćđðĂøŤđàĘîĕìúŤìĊę 95 Ēúą SBP 
Ēúą DBP load îšĂ÷ÖüŠćøšĂ÷úą 258 

Masked Hypertension (MH) ÙČĂ õćüąìĊęøąéĆïÙüćöéĆîēúĀĉêđöČęĂìĈÖćøüĆéìĊę office BP öĊÙŠćðÖêĉĒêŠđöČęĂìĈÖćøüĆé
øąéĆïÙüćöéĆîēúĀĉêìĊęÿëćîìĊęĂČęîė (out-of-office BP) óïüŠć ÙüćöéĆîēúĀĉêöĊÙŠćÿĎÜÖüŠćÙŠćðÖêĉĀøČĂÙüïÙčöĕöŠĕéš ĔîðøąßćÖøđéĘÖ
ìĆęüĕð MH ÿćöćøëüĉîĉÝÞĆ÷éšü÷đÙøČęĂÜöČĂ ABPM óïĕéšëċÜøšĂ÷úą 5.814 ñĎšðśü÷ÖúčŠöđÿĊę÷ÜìĊęđðŨî MH ĕéšĒÖŠ đéĘÖĂšüîĒúąñĎšðśü÷ìĊęöĊ 
ÙüćöéĆîēúĀĉêÿĎÜÝćÖìčêĉ÷õĎöĉ (secondary hypertension) ĕéšĒÖŠ ñĎšðśü÷ĕêđøČĚĂøĆÜĀøČĂõć÷ĀúĆÜìĈÖćøñŠćêĆé aortic coarctation11 

ÙüćöéĆîēúĀĉêÿĎÜ (hypertension) ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 13 ðŘ ÙČĂ ÙüćöéĆîēúĀĉê systolic ĀøČĂ diastolic öćÖÖüŠć
ĀøČĂđìŠćÖĆïđðĂøŤđàĘîĕìúŤìĊę 95 êćöĂć÷č đóý ĒúąÙüćöÿĎÜ ĒúąĔîđéĘÖìĊęĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ ÙüćöéĆîēúĀĉê systolic 

ĀøČĂ diastolic öćÖÖüŠćĀøČĂđìŠćÖĆï 130/80 öĉúúĉđöêøðøĂì ēé÷óïöĊÙŠćÙüćöéĆîēúĀĉêÿĎÜđðŨîÝĈîüîöćÖÖüŠćĀøČĂđìŠćÖĆï 
3 ÙøĆĚÜ×ċĚîĕðĔîßŠüÜĀúć÷ÿĆðéćĀŤëċÜĀúć÷đéČĂî 

ÙüćöéĆîÿĎÜøąéĆïìĊę 1 (stage 1 hypertension) ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 13 ðŘ ÙČĂ ÙüćöéĆîēúĀĉê systolic ĀøČĂ diastolic ÿĎÜ
êĆĚÜĒêŠđðĂøŤđàĘîĕìúŤìĊę 95 ĒêŠĕöŠëċÜ 12 öĉúúĉđöêøðøĂìđĀîČĂđðĂøŤđàĘîĕìúŤìĊę 95 ĒúąĔîđéĘÖĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ ÙČĂ 
ÙüćöéĆîēúĀĉêìĊęöćÖÖüŠćĀøČĂđìŠćÖĆï 130/ 80 öĉúúĉđöêøðøĂì ĒêŠĕöŠëċÜ 140/ 90 öĉúúĉđöêøðøĂì 
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ÙüćöéĆîēúĀĉêÿĎÜøąéĆïìĊę 2 (stage 2 hypertension) ĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 13 ðŘ ÙČĂ ÙüćöéĆîēúĀĉê systolic ĀøČĂ 
diastolic ÿĎÜêĆĚÜĒêŠ 12 öĉúúĉđöêøðøĂìđĀîČĂđðĂøŤđàĘîĕìúŤìĊę 95 ĒúąĔîđéĘÖìĊęĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ ÙČĂ ÙüćöéĆîēúĀĉê
öćÖÖüŠćĀøČĂđìŠćÖĆï 140/ 90 öĉúúĉđöêøðøĂì×ċĚîĕð 

ÙüćöéĆîēúĀĉêÿĎÜ×ĆĚîüĉÖùêĉ (hypertension crisis) ĒïŠÜđðŨî 2 ßîĉé ÙČĂ 
- ÙüćöéĆîēúĀĉêÿĎÜÞčÖđÞĉî (hypertension emergency) Āöć÷ëċÜ ÙüćöéĆîēúĀĉêÿĎÜøčîĒøÜđÞĊ÷ïóúĆî

øŠüöÖĆïöĊĂüĆ÷üąÿŠüîðúć÷ìĊęÿĈÙĆâëĎÖìĈúć÷ (target organ damage; TOD) ēé÷öĊĂüĆ÷üąÿĈÙĆâ 4 Ă÷ŠćÜìĊęđòŜćøąüĆÜ ÙČĂ 
ĂćÖćøìćÜÿöĂÜ (hypertension encephalopathy) àċö ßĆÖ ÙüćöñĉéðÖêĉÝĂðøąÿćìêćÝćÖÙüćöéĆîēúĀĉêÿĎÜđÞĊ÷ïóúĆî 
(hypertension retinopathy) øąéĆï 3 ĀøČĂ 4 ( hemorrhage or papilledema) öĆÖöĊĂćÖćøêćóøŠćöĆü öĂÜĕöŠđĀĘî õćüą
ĀĆüĔÝüć÷ congestive heart failure, acute myocardial infarction, pulmonary edema Ēúąĕêüć÷đÞĊ÷ïóúĆî (acute 

kidney injury) 

- ÙüćöéĆîēúĀĉêÿĎÜđøŠÜéŠüî (hypertension urgency) Āöć÷ëċÜ ÙüćöéĆîēúĀĉêÿĎÜøčîĒøÜĂ÷ŠćÜøüéđøĘü
ĒêŠ÷ĆÜêøüÝĕöŠóï TOD ñĎšðśü÷öĆÖöĊĂćÖćøðüéýĊøþą ÙúČęîĕÿš ĂćđÝĊ÷î ĒêŠĀćÖĕöŠøĆÖþćĂćÝìĈĔĀšđÖĉé TOD ĕéš 
 

ðŦÝÝĆ÷đÿĊę÷Ü 
ñĎšðśü÷đéĘÖìĊęöĊÙüćöđÿĊę÷ÜêŠĂÖćøđÖĉéõćüąÙüćöéĆîēúĀĉêÿĎÜ ÙüøĕéšøĆïÖćøêøüÝüĆéÙüćöéĆîēúĀĉêêĆĚÜĒêŠÖŠĂîĂć÷č 3 ðŘ8  

ĕéšĒÖŠ đéĘÖìĊęöĊðøąüĆêĉÙúĂéÖŠĂîÖĈĀîé Ăć÷čÙøøõŤîšĂ÷ÖüŠć 32 ÿĆðéćĀŤ ĀøČĂîĚĈĀîĆÖĒøÖđÖĉéîšĂ÷ (very low birth weight) 
đÙ÷ĕéšøĆïÖćøøĆÖþćđüßïĈïĆéüĉÖùêìćøÖĒøÖđÖĉé ĔÿŠÿć÷ umbilical artery öĊðøąüĆêĉēøÙĕêĔîÙøĂïÙøĆü êĉéđßČĚĂìćÜđéĉîðŦÿÿćüą
àĚĈàšĂî öĊēðøêĊîøĆęü đöĘéđúČĂéĒéÜĔîðŦÿÿćüą ēøÙĕêđøČĚĂøĆÜ ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉé ēøÙöąđøĘÜ đïćĀüćî Ăšüî đÙ÷ðúĎÖëŠć÷ĂüĆ÷üą
ĀøČĂĕéšøĆï÷ćìĊęìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜĒúąēøÙìĊęöĊÙüćöÿĆöóĆîíŤÖĆïõćüąÙüćöéĆîēúĀĉêÿĎÜ đßŠî neurofibromatosis, 

tuberous sclerosis ĀøČĂñĎšðśü÷ìĊęöĊÙüćöéĆîÿĎÜĔîÿöĂÜ (increased intracranial pressure) đðŨîêšî ĒúąĔîđéĘÖìĆęüĕðìĊęĂć÷č
êĆĚÜĒêŠ 3 ðŘ×ċĚîĕð øćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷15 ĕéšĒîąîĈĔĀšđéĘÖÙüøĕéšøĆïÖćøêøüÝüĆéÙüćöéĆîēúĀĉêĂ÷ŠćÜîšĂ÷ 1 ÙøĆĚÜ
ìĊęöćóïĒóì÷Ť ìĊęĂć÷č 4 ðŘ àċęÜĔÖúšđÙĊ÷ÜÖĆïÙĈĒîąîĈ×ĂÜ AAP 20178  

 

ó÷ćíĉÿøĊøüĉì÷ć 
ÙüćöéĆîēúĀĉêđðŨîñúúĆóíŤìĊęđÖĉéÝćÖ cardiac output (CO) Ēúą peripheral vascular resistance (PVR) 

Öćøđóĉęö×ċĚî CO ëĎÖÖĈĀîéēé÷ stroke volume ĒúąĂĆêøćÖćøđêšîĀĆüĔÝ (heart rate) ÿŠüîĔĀâŠÖćøđóĉęö×ċĚî×ĂÜ stroke volume 

öĆÖöĊÿćđĀêčöćÝćÖðøĉöćèÿćøîĚĈìĊęđóĉęööćÖ×ċĚîĔîøŠćÜÖć÷ (intravascular volume) ÝćÖîĚĈÙĆęÜöćÖđÖĉîĕðĀøČĂîĚĈ shift đ×šćöć
ĔîđÿšîđúČĂé ÿŠüîöćÖöĊÿćđĀêčÝćÖĕéšøĆïđÖúČĂēàđéĊ÷öđÖĉîĀøČĂÖćøÖĆÖđÖĘïđÖúČĂìĊęđóĉęööćÖ×ċĚîÝćÖìŠĂĕêàċęÜđðŨîñúöćÝćÖÖćøÖøąêčšî
ñŠćîøąïï Renin-Angiotensin-Aldosterone System (RAAS) Ēúąõćüą hyperinsulinemia16,17 ÝćÖÖćøÖøąêčšîÖćøĀúĆęÜ renin 

öĊñúìĈĔĀšđÖĉéÖćøđóĉęö×ċĚî×ĂÜ sympathetic tone Öćøđóĉęö×ĂÜ CO đßŠîđéĊ÷üÖĆïñúÖćøđóĉęö×ĂÜ cardiac contractibility 

Ēúą heart rate18 ìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜĕéš  
ÿŠüîÖćøđóĉęö×ĂÜ PVR ìĊęđðŨîÿćđĀêčĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜđÖĉéÝćÖÙüćöñĉéðÖêĉ×ĂÜĀúĂéđúČĂéÝćÖÖć÷üĉõćÙ

ĀøČĂÖćøìĈÜćî ĕéšĒÖŠ Öćøđóĉęö×ĂÜ angiotensin II Öćøđóĉęö×ĂÜ sympathetic tone activity Öćøđóĉęö×ĂÜÿćø endothelins, 

prostaglandins H2 (PGH2) ÖćøúéúÜ×ĂÜ endothelial relaxation factors đßŠî nitric oxide ĒúąÙüćöñĉéðÖêĉìćÜóĆîíčÖøøö
×ĂÜĀúĂéđúČĂéìĊęöĊñúĔĀšöĊÖćøđóĉęöÖćøĀéêĆü×ĂÜÖúšćöđîČĚĂĀúĂéđúČĂéĔĀšÿĎÜ×ċĚî19 ĕöŠîćîöćîĊĚ öĊÖćøóïüŠć uric acid ìĊęđóĉęö×ċĚî
ÿŠÜñúìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêìĊęđóĉęö×ċĚîĔîđéĘÖàċęÜĂćÝđðŨîñúöćÝćÖÖćøđðúĊę÷îĒðúÜ×ĂÜ renal arteriolar ĔîñĎšðśü÷ìĊęöĊÙüćöéĆî
ēúĀĉêÿĎÜÿćđĀêčÝćÖ essential hypertension20-22 
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ÙüćöéĆîēúĀĉêÿĎÜĒïŠÜêćöÿćđĀêčĕéš 2 ÖúčŠö ĕéšĒÖŠ  
1. ÙüćöéĆîēúĀĉêÿĎÜßîĉéðåöõĎöĉ (primary hypertension) ÙČĂ ÙüćöéĆîēúĀĉêÿĎÜìĊęĕöŠìøćïÿćđĀêčĒîŠßĆé óïïŠĂ÷

ĔîđéĘÖēêĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 6 ðŘ×ċĚîĕðĒúąüĆ÷øčŠî öĊîĚĈĀîĆÖđÖĉîĀøČĂĂšüî öĊðøąüĆêĉÙîĔîÙøĂïÙøĆüöĊēøÙÙüćöéĆîēúĀĉêÿĎÜ
ĀøČĂēøÙĀĆüĔÝĒúąĀúĂéđúČĂé đßČęĂüŠćđÖĊę÷ü×šĂÜÖĆïĀúć÷ðŦÝÝĆ÷ (multifactorial) ĕéšĒÖŠ óĆîíčÖøøöÿŠüîìĊęĕöŠĔßŠÙüćöñĉéðÖêĉĒïï÷ĊîđéĊę÷ü 
(non-single gene disorder) ìĊęóïüŠćøąéĆïÙüćöéĆîēúĀĉêõć÷ĔîÙøĂïÙøĆüĕðĔîìćÜđéĊ÷üÖĆî ÖćøđóĉęöÖćøìĈÜćî×ĂÜ sympathetic 

nervous system õćüąĂšüî ìĊęöĊñúêŠĂÖćøéČĚĂĂĉîàĎúĉî Öćøđóĉęö×ĂÜăĂøŤēöî đúðêĉî (leptin) ìĊęöĊÿŠüîđÖĊę÷ü×šĂÜÖĆïÖćøÖøąêčšîøąïï 
RAAS îĈĕðÿĎŠÖćøÖøąêčšîøąïï sympathetic ĒúąÖćøđóĉęö×ĂÜøąéĆïÖøé÷ĎøĉÖĔîđúČĂé ĂćÝÖøąêčšîÖćøĀéêĆü×ĂÜĀúĂéđúČĂé
ìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜĕéš  

2. ÙüćöéĆîēúĀĉêÿĎÜßîĉéìčêĉ÷õĎöĉ (secondary hypertension) ÙČĂ ÙüćöéĆîēúĀĉêÿĎÜìĊęìøćïÿćđĀêčĒîŠßĆé 

óïïŠĂ÷ĔîđéĘÖđúĘÖöĆÖöĊøąéĆïÙüćöéĆîēúĀĉêìĊęÿĎÜĒúąĂćÝöĊĂćÖćøĒÿéÜìćÜÙúĉîĉÖøŠüöéšü÷ ÿŠüîĔĀâŠđÖĉéÝćÖÙüćöñĉéðÖêĉ×ĂÜĕê 
renal parenchymal disease/ renal structural abnormalities óïĕéšøšĂ÷úą 34-79 ĕéšĒÖŠ ĕêĂĆÖđÿï (glomerulonephritis), 

ëčÜîĚĈìĊęĕê (cystic kidney diseases), reflux nephropathy, renal scar, ĕêüć÷đÞĊ÷ïóúĆî (acute kidney injury), ēøÙĕêđøČĚĂøĆÜ 
(chronic kidney disease) ÖúĕÖÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜîĊĚđÖĊę÷ü×šĂÜÖćøÖøąêčšî×ĂÜøąïï RAAS ÝćÖÙüćöñĉéðÖêĉ×ĂÜđîČĚĂĕê 

ÿŠüî renovascular disease óïøšĂ÷úą 12-1323-25 ĕéšĒÖŠ Takayasu arteritis, renal arterial thrombosis ìĊęóï
ĔîđéĘÖìćøÖìĊęöĊðøąüĆêĉĔÿŠÿć÷ÿüîÿąéČĂ, renal artery stenosis (RAS), neurofibromatosis type I Ēúą William syndrome 
ÖúĕÖÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜîĊĚđÖĊę÷ü×šĂÜÖćøÖøąêčšî×ĂÜøąïï RAAS ÝćÖÖćøìĊęđúČĂéĕðđúĊĚ÷ÜĕêúéúÜ 

ÿŠüîÿćđĀêčìĊęĕöŠĕéšđÖĉéÝćÖēøÙìćÜĕê (non-renal cause) óïøĂÜúÜöć ĕéšĒÖŠ  
- ēøÙĀĆüĔÝóĉÖćøĒêŠÖĈđîĉé coarctation of aorta àċęÜêøüÝóïÙüćöéĆîēúĀĉêĒ×îÿĎÜÖüŠć×ćöćÖÖüŠćĀøČĂ

đìŠćÖĆï 20 öĉúúĉđöêøðøĂì         
- ēøÙêŠĂöĕøšìŠĂĒúąđîČĚĂÜĂÖ óïĕöŠïŠĂ÷ĔîđéĘÖ øšĂ÷úą 1126 ĕéšĒÖŠ Cushing syndrome, primary hyperaldosteronism, 

primary hyperparathyroidism, hyperthyroidism, pheochromocytoma, neuroblastoma ÖúĕÖÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜîĊĚ
đÖĊę÷ü×šĂÜÖĆïÖćøÖøąêčšî×ĂÜøąïï RAAS Ēúąøąïï sympathetic 

- ēøÙđÖĊ ę÷ü×šĂÜÖĆïóĆîíčÖøøöñĉéðÖêĉ×ĂÜ÷ĊîđéĊ ę÷ü (single gene disease) óïĕéšîšĂ÷ ĕéšĒÖŠ Liddle 

syndrome, glucocorticoid-remediable aldosteronism, apparent mineralocorticoid excess Ēúą congenital adrenal 

hyperplasia ßîĉé×ćéđĂîĕàöŤ 17-  hydroxylase Ēúą II-  hydroxylase ÖúčŠöēøÙđĀúŠćîĊĚÝąóïÙüćöéĆîēúĀĉêÿĎÜÝćÖøąéĆï
óúćÿöć renin úéúÜøŠüöÖĆïöĊøąéĆïēóĒìÿđàĊ÷öĔîđúČĂéêęĈĒúą metabolic alkalosis ÿŠüî pseudohypoaldosteronism 

type II (Gordon syndrome) ÝąöĊÙüćöéĆîēúĀĉêÿĎÜÝćÖÖćøđóĉęöÖćøéĎéÖúĆïēàđéĊ÷ööćÖ×ċĚîìĊę distal tubule øŠüöÖĆïøąéĆï
ēóĒìÿđàĊ÷öĔîđúČĂéÿĎÜóïøŠüöÖĆï metabolic acidosis 

- ēøÙøąïïðøąÿćì ĕéšĒÖŠ idiopathic intracranial hypertension, Guillain-Barre syndrome, đîČĚĂÜĂÖ
ĔîÿöĂÜ ÖúĕÖìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜĕöŠìøćïĒîŠßĆé đßČęĂüŠćđÖĉéÝćÖÖøąêčšîñŠćîøąïï sympathetic 

- ēøÙøąïïìćÜđéĉîĀć÷ĔÝ ĕéšĒÖŠ obstructive sleep apnea (OSA), bronchopulmonary dysplasia 

(BPD) ÖúĕÖìĊęìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜĕöŠìøćïĒîŠßĆé đßČęĂüŠć OSA ĂćÝđÖĉéÝćÖõćüą hypoxia ĕðÖøąêčšîøąïï sympathetic ĕéš 
ÿŠüî BPD ĂćÝđÖĊę÷ü×šĂÜøŠüöÖĆïÖćøĔßš÷ćÖúčŠöÿđêĊ÷øĂ÷éŤĔîÖćøøĆÖþć 

÷ćĀøČĂÿćøđÿóêĉéĂČęîė ÿćöćøëđóĉęöøąéĆïÙüćöéĆîēúĀĉêĕéš đßŠî ÷ćÖúčŠöÿđêĊ÷øĂ÷éŤ ÷ćÙčöÖĈđîĉé ÷ćÿöčîĕóøïćÜêĆü 
decongestants (pseudoephridine, phenylpropanolamine) ÷ćÖøąêčšîìĊęĔßšøĆÖþćēøÙÿöćíĉÿĆĚî tricyclic antidepressants 

ÙćđôĂĊî cocaine Ēúą amphetamines đðŨîêšî (êćøćÜìĊę 1)27 
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êćøćÜìĊę 1 ÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜìĊęóïïŠĂ÷ÝĈĒîÖêćöĂć÷čđéĘÖ 

ßŠüÜĂć÷č ßîĉé×ĂÜÙüćöéĆîđúČĂéÿĎÜ ÿćđĀêč×ĂÜÙüćöéĆîđúČĂéÿĎÜßîĉéìčêĉ÷õĎöĉ 
ĒøÖđÖĉéëċÜ 1 ðŘ ÙüćöéĆîđúČĂéÿĎÜßîĉéìčêĉ÷õĎöĉ (øšĂ÷úą 99) - Coarctation of aorta 

- Renal vascular thrombosis 

- Intraventricular hemorrhage 

- Bronchopulmonary dysplasia 

- Wilms tumor 

- Neuroblastoma 

- Congenital adrenal hyperplasia 

- Hyperaldosteronism 
1-12 ðŘ ÙüćöéĆîđúČĂéÿĎÜßîĉéìčêĉ÷õĎöĉ (øšĂ÷úą 70-85) 

ÙüćöéĆîđúČĂéÿĎÜßîĉéðåöõĎöĉ (øšĂ÷úą 15-30) 
- Renal parenchymal disease 

- Renovascular disease 

- Coarctation of aorta 

- Reflux nephropathy 

- Congenital adrenal hyperplasia 

- Hyperaldosteronism 

- Hyperthyroidism 

- Wilms tumor 

- Neuroblastoma 

- Pheochromocytoma 

12-18 ðŘ  ÙüćöéĆîđúČĂéÿĎÜßîĉéðåöõĎöĉ (øšĂ÷úą 85-95) 

ÙüćöéĆîđúČĂéÿĎÜßîĉéìčêĉ÷õĎöĉ (øšĂ÷úą 5-15) 
đĀöČĂîßŠüÜĂć÷č 1-12 ðŘ 

:  Brady TM, 201227     
 
ĂćÖćøìćÜÙúĉîĉÖ 

ēé÷ìĆęüĕðñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜöĆÖĕöŠöĊĂćÖćø ÷ÖđüšîñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜĂ÷ŠćÜøčîĒøÜĒúąđÞĊ÷ïóúĆî 
ÝąđÖĉéĂćÖćøìĊęĂüĆ÷üąÿŠüîðúć÷ìĊęÿĈÙĆâëĎÖìĈúć÷éĆÜìĊęÖúŠćüĒúšü ìĈĔĀšđÖĉéõćüąÙüćöéĆîēúĀĉêÞčÖđÞĉîĕéš îĂÖÝćÖîĊĚñĎšðśü÷ìĊęöĊ
ÙüćöéĆîēúĀĉêÿĎÜîćîė öĆÖêøüÝóï left ventricular hypertrophy (LVH) ĕéš ĀøČĂĕêđÿČ ęĂöÝćÖÖćøÿĎâđÿĊ÷ĀîŠü÷ĕê 
(hypertensive nephrosclerosis)    

 

ÖćøðøąđöĉîñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜ  
ñĎšðśü÷đéĘÖĒúąüĆ÷øčŠîìĊęĕéšøĆï÷Čî÷ĆîüŠćöĊÙüćöéĆîēúĀĉêÿĎÜÝøĉÜ ÙüøĕéšøĆïÖćøðøąđöĉîđóČęĂĀćÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜ

ēøÙøŠüö (comorbidities) ĒúąÙĆéÖøĂÜĀć TOD đóČęĂðøąđöĉîøąéĆïÙüćöøčîĒøÜĒúąüćÜĒñîÖćøøĆÖþć ñĎšðśü÷Ăć÷čîšĂ÷ĒúąöĊøąéĆï
ÙüćöéĆîēúĀĉêÿĎÜ×ĆĚîìĊę 2 ĔĀšÙĈîċÜëċÜÿćđĀêčÙüćöéĆîēúĀĉêÿĎÜÝćÖìčêĉ÷õĎöĉÖŠĂîđÿöĂ ñĎšðśü÷ìĊęöĊøąéĆïÙüćöéĆîēúĀĉêÿĎÜøŠüöÖĆïöĊ TOD 

ĔĀšÝĆéĂ÷ĎŠĔîõćüąÙüćöéĆîēúĀĉêÿĎÜÞčÖđÞĉî (hypertensive emergency) àċęÜÝąöĊĒîüìćÜÖćøøĆÖþćĒïïđøŠÜéŠüîìĊęÝąÖúŠćüêŠĂĕð 
ÖćøðøąđöĉîêšĂÜĂćýĆ÷ìĆĚÜðøąüĆêĉ êøüÝøŠćÜÖć÷ ĒúąêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø éĆÜîĊĚ 
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1. ÖćøàĆÖðøąüĆêĉìĊęĂćÝđÖĊę÷ü×šĂÜÖĆïÿćđĀêčìĊęìĈĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜ ĕéšĒÖŠ ðøąüĆêĉēøÙðøąÝĈêĆü ÖćøĔßš÷ćìĊęÿŠÜñúĔĀš
öĊÙüćöéĆîēúĀĉêÿĎÜ×ċĚî Öćø×ćé÷ćÙüćöéĆîēúĀĉêÿĎÜĔîñĎšìĊęÖĉî÷ćðøąÝĈ ðøąüĆêĉēøÙĕêĔîÙøĂïÙøĆü ðøąüĆêĉÖćøîĂî (êćøćÜìĊę 2)27,28 
ĒúąÖćøêøüÝøŠćÜÖć÷ēé÷úąđĂĊ÷éìĊęßŠü÷ïĂÖÿćđĀêčÙüćöéĆîēúĀĉêÿĎÜ (êćøćÜìĊę 3)29 

2. ÖćøÿŠÜêøüÝđïČĚĂÜêšîìćÜĀšĂÜðäĉïĆêĉÖćøĒúąêøüÝìćÜøĆÜÿĊ đóČęĂĀćÿćđĀêčĒúąðøąđöĉîĀćēøÙøŠüöĒúą TOD 

(êćøćÜìĊę 4)27 

3. ñĎšðśü÷đöČęĂĕéšøĆïÖćøêøüÝđïČĚĂÜêšîĒúšü÷ĆÜĕöŠìøćïÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜ øüöëċÜöĊøąéĆïÙüćöéĆîēúĀĉêìĊęÿĎÜ
êŠĂđîČęĂÜđöČęĂêĉéêćöÖćøøĆÖþć ĀøČĂöĊÖćøĔßš÷ćúéÙüćöéĆîēúĀĉêöćÖÖüŠć 1 ßîĉé×ċĚîĕð ÙüøĕéšøĆïÖćøÿŠÜêŠĂóïÖčöćøĒóì÷ŤēøÙĕê
đóČęĂĀćÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜêŠĂĕð ĒúąóĉÝćøèćÿŠÜêøüÝđóĉęöđêĉöđóČęĂĀćÿćđĀêčĔî×ĆĚîÿĎÜëĆéĕð àċęÜÝąöĊÙŠćĔßšÝŠć÷ÿĎÜ
ĒúąêšĂÜĔßšđìÙēîēú÷ĊöćÖ×ċĚî ìĆĚÜîĊĚ×ċĚîÖĆïÖćøðøąđöĉîĀćÿćđĀêč×ĂÜēøÙìĊęÙĈîċÜëċÜ ĕéšĒÖŠ  

- ÖćøÿŠÜêøüÝĀćøąéĆï renin, aldosterone ÖúčŠöēøÙìĊęöĊ renin ÿĎÜ aldosterone ÿĎÜ ĕéšĒÖŠ renin vascular 

hypertension, renin secreting tumor ÖúčŠöēøÙìĊęöĊøąéĆï renin êęĈ aldosterone ÿĎÜ ĕéšĒÖŠ primary hyperaldosteronism 
ÖúčŠöēøÙìĊęöĊøąéĆï renin êęĈ aldosterone êęĈ ĕéšĒÖŠ Liddle syndrome, glucocorticoid remediable aldosteronism, 

apparent mineralocorticoid excess, congenital adrenal hyperplasia ßîĉé×ćéđĂîĕàöŤ 17-  hydroxylase Ēúą II-  hydroxylase  
- ÖćøêøüÝĀć metanephrine Ēúą normetanephrine ĔîđúČĂéĒúąðŦÿÿćüąĀøČĂ urine VMA (vanillylmandelic 

acid) óïüŠć ÿĎÜĔîøć÷ìĊęÿÜÿĆ÷ pheochromocytoma ĀøČĂ paraganglioma  

- øąéĆï cortisol óïÿĎÜ×ċ ĚîĔîñĎšðśü÷ Cushing syndrome, øąéĆï thyroid hormone (TSH, T3, FT4) 

Ĕîøć÷ìĊęÿÜÿĆ÷ hyperthyroidism  

- ÖćøêøüÝøĆÜÿĊßîĉé magnetic resonance angiography (MRA), magnetic resonance imaging (MRI), 

computed tomographic angiography (CTA) ×ĂÜĀúĂéđúČĂéĒéÜĔĀâŠĒúąĔîßŠĂÜìšĂÜ Ĕîøć÷ìĊęÿÜÿĆ÷ RAS, coarctation of aorta, 

pheochromocytoma, adrenocortical tumor Ēúą Wilms tumor ĀøČĂÖćøêøüÝ isotopic scintigraphy (renal scan) 

Ĕîøć÷ìĊęÿÜÿĆ÷ renal scar 

- ÖćøêøüÝ polysomnography Ĕîøć÷ìĊęÿÜÿĆ÷ OSA        

 

êćøćÜìĊę 2 ×šĂöĎúìĊęÙüøàĆÖðøąüĆêĉđóČęĂĀćÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜ 
ðøąüĆêĉìĊęÙüøàĆÖ ēøÙìĊęÿÜÿĆ÷ 

ÖćøĔÿŠÿć÷ÿüîĀúĂéđúČĂéìĊęÿąéČĂ Renal artery thrombosis 

ÖćøđÖĉé îĚĈĀîĆÖĒøÖđÖĉé ēøÙðĂéđøČĚĂøĆÜĔîìćøÖ Bronchopulmonary dysplasia 

ðøąÝĈđéČĂîÙøĆĚÜÿčéìšć÷ Pregnancy-induced hypertension 

ÖćøêĉéđßČĚĂìćÜđéĉîðŦÿÿćüą ðŦÿÿćüąĒÿï×Ćé Renal scar, obstructive uropathy 

êĆüïüö ðŦÿÿćüąđðŨîđúČĂé Glomerulonephritis 

đĀÜČęĂĂĂÖ ĔÝÿĆęî ĀîšćĒéÜ Pheochromocytoma 

ĔÝÿĆęî öČĂÿĆęî îĚĈĀîĆÖúé ÖĉîÝč Hyperthyroidism 

ÖúšćöđîČĚĂĂŠĂîĒøÜ êąÙøĉü ìšĂÜñĎÖ Hypokalemia in hyperaldosteronism 

ðüéýĊøþą êćóøŠć ĂćđÝĊ÷î Increased intracranial pressure 

ÖćøĔßšÿćøđÿóêĉéĔîüĆ÷øčŠî ÖćøĔßš÷ćĂČęî Drug-induced hypertension 

ēøÙĕê ēøÙêŠĂöĕøšìŠĂ ÙüćöéĆîēúĀĉêÿĎÜĔîÙøĂïÙøĆü Hereditary kidney or endocrine disease, primary hypertension 

îĂîÖøî Obstructive sleep apnea (OSA) 

:  Brady TM, 201227  Lurbe Et, et al., 201628 
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êćøćÜìĊę 3 ÖćøêøüÝøŠćÜÖć÷ìĊęßŠü÷ïĂÖëċÜÿćđĀêč×ĂÜÙüćöéĆîēúĀĉêÿĎÜ 
ĂüĆ÷üą/êĈĒĀîŠÜ ×šĂöĎúìĊęĕéšøĆïĒúąēøÙìĊęÿÜÿĆ÷ 

Tachycardia     - Hyperthyroidism, pheochromocytoma, neuroblastoma, 

- ÙüćöéĆîđúČĂéÿĎÜßîĉéðåöõĎöĉ (primary HT) 
øĎðøŠćÜ ÿĆéÿŠüî - ñĂö: pheochromocytoma, hyperthyroidism, CKD 

- Ăšüî: Cushing syndrome, insulin resistance, primary HT  

ñĉüĀîĆÜ - Cutaneous neurofibromas, Café au lait spots, axillary freckling: 

neurofibromatosis 

- Tubers, ash-leaf spots: tuberous sclerosis 

- Bruising, hirsutism: Cushing syndrome, steroid usage 

- Acanthosis nigricans: insulin resistance 
ñČęî - Vasculitis: Henoch-SchÖnlein nephritis, SLE 

- Impetigo: acute post-streptococcal glomerulonephritis 

- Striae, acne: Cushing syndrome 

- Malar rash, discoid rash: SLE 

ýĊøþą ĔïĀîšć ĒúąÙĂ - Moon face: Cushing syndrome 

- Elfin face: Williams syndrome 

- Webbed neck, widely spaced nipples: Turners syndrome 

- Pallor, flushing, diaphoresis: pheochromocytoma 

- Papilledema: increased intracranial pressure, hypertensive retinopathy 

- Goiter: hyperthyroidism 

ĀĆüĔÝ 

 
- Heart murmur (prominent in interscapular area): coarctation of aorta 

- Friction rub: pericarditis, uremia 

ßŠĂÜìšĂÜĒúąĂčšÜđßĉÜÖøćî - ÖšĂî: Wilms tumor, neuroblastoma, polycystic kidney disease, multicystic dysplastic 

kidney, renal obstruction 

- êĆïēê: autosomal recessive polycystic kidney disease 

- đÿĊ÷ÜôĎś: renovascular disease 

Ē×î×ć - ÙüćöéĆîđúČĂé×ćîšĂ÷ÖüŠćĒ×î: coarctation of aorta, Takayasu arteritis 

- Focal neurological deficits: stroke 

- Muscle weakness: hyperaldosteronism, Liddle syndrome 

- Joint swelling, rash: SLE 
CKD=Chronic Kidney Disease, SLE=Systemic Lupus Erythematosus 

:  Lurbe E,et al., 200929 
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êćøćÜìĊę 4 ÖćøêøüÝđïČĚĂÜêšîìćÜĀšĂÜðäĉïĆêĉÖćøĒúąìćÜøĆÜÿĊüĉì÷ćÿĈĀøĆïđéĘÖìĊęöĊÙüćöéĆîēúĀĉêÿĎÜ 
ÖćøÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø 

ĒúąìćÜøĆÜÿĊüĉì÷ć 
×šĂöĎúìĊęĕéšĒúąēøÙìĊęÿÜÿĆ÷ 

CBC Anemia: chronic kidney disease, autoimmune disease 
Urinalysis - Hematuria: glomerulonephritis 

- Proteinuria: nephrotic syndrome, glomerulonephritis 

- Pyuria: chronic pyelonephritis 

BUN, creatinine - Elevated: chronic kidney disease 

Electrolytes - Hypokalemic metabolic alkalosis: Cushing syndrome, primary 

hyperaldosteronism, Liddle syndrome, glucocorticoid-remediable 

aldosteronism, apparent mineralocorticoid excess, congenital adrenal 

hyperplasia ßîĉéìĊę×ćéđĂîĕàöŤ 17-  hydroxylase Ēúą II-  hydroxylase 
stenosis  

- Hyperkalemic metabolic acidosis: Gordon syndrome, chronic 

kidney disease 

Fasting blood glucose - Elevated blood glucose level: comorbidities 

Fasting lipid - Elevated lipid level: comorbidities 

Echocardiography - Left ventricular hypertrophy: target organ damage 

Retinal exam - Hypertensive retinopathy: target organ damage 

Renal and bladder Ultrasonography - Mass: Wilms tumor, neuroblastoma, pheochromocytoma 

- Bilateral small kidneys: chronic kidney disease 

- Discrepancy kidney sizes: unilateral renal artery stenosis, renal 

hypoplasia, renal scar 

- Bilateral enlarged kidney sizes: polycystic kidney disease 

- Hydronephrosis: obstructive uropathy, vesicoureteral reflux  

- Renal tumors, angiomyolipoma: tuberous sclerosis 

- Structural anomalies: Horseshoe kidney, pelvic kidney 

:  Brady TM, 201227    
 
ÖćøéĎĒúøĆÖþć   

üĆêëčðøąÿÜÙŤÖćøøĆÖþć ÙČĂ ÖćøðŜĂÜÖĆîĀøČĂúéõćüąĒìøÖàšĂîìĊęĂćÝđÖĉé×ċĚîêćööć ĒúąÖĈÝĆéĀøČĂúéðŦÝÝĆ÷đÿĊę÷Ü
êŠĂÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜÝćÖðåöõĎöĉĒúąìčêĉ÷õĎöĉ ĒîüìćÜÖćøøĆÖþć ĕéšĒÖŠ 

1. ÖćøøĆÖþćĒïïĕöŠĔßš÷ć ÙČĂ ÖćøðøĆïđðúĊę÷îóùêĉÖøøö (lifestyle modification) ĒîąîĈĔĀšĔßšñĎšðśü÷đéĘÖìčÖøć÷
ēé÷öĊøć÷úąđĂĊ÷ééĆÜêŠĂĕðîĊĚ27 

1.1 ÙüïÙčöîĚĈĀîĆÖĔĀšĂ÷ĎŠĔîđÖèæŤðÖêĉÖøèĊîĚĈĀîĆÖđÖĉîĀøČĂĂšüîĒîąîĈĔĀšúéîĚĈĀîĆÖ 

1.2 đéĘÖĂć÷č 5 ðŘ×ċĚîĕð ĒîąîĈĔĀšĂĂÖÖĈúĆÜÖć÷Ă÷ŠćÜîšĂ÷ 30-60 îćìĊêŠĂüĆîĂ÷ŠćÜîšĂ÷ 3-5 üĆîêŠĂÿĆðéćĀŤ
ÿöęĈđÿöĂ 
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1.3 úéÖĉÝÖøøöìĊęĂ÷ĎŠÖĆïìĊęđðŨîđüúćîćî đßŠî éĎēìøìĆýîŤ đúŠîđÖöĀøČĂÙĂöóĉüđêĂøŤēé÷ĂîčâćêĔĀšìĈÖĉÝÖøøö
éĆÜÖúŠćüĕöŠđÖĉî 2 ßĆęüēöÜêŠĂüĆî ĒúąđóĉęöÙčèõćóÖćøîĂîÖøèĊìĊęöĊðŦâĀćÖćøîĂî 

1.4 ðøĆïóùêĉÖøøöÖćøÖĉîĂćĀćø ĕéšĒÖŠ đóĉęöÖćøÖĉîñĆÖĒúąñúĕöšÿé đóĉęöĂćĀćøìĊęöĊĔ÷ĂćĀćøöćÖ úéĂćĀćø
ÝĈóüÖĒðŜÜ ĕ×öĆîĒúąîĚĈêćú ĒúąÝĈÖĆéÖćøïøĉēõÙđÖúČĂ 

1.5 ĕöŠÿĎïĀøČĂĀ÷čéÿĎïïčĀøĊę 
2. ÖćøøĆÖþćéšü÷÷ćúéÙüćöéĆîēúĀĉê öĊ×šĂïŠÜßĊĚĔîÖćøĔßš÷ć ĕéšĒÖŠ ñĎšðśü÷ìĊęöĊĂćÖćøĒÿéÜÝćÖÙüćöéĆîēúĀĉêÿĎÜ 

öĊøąéĆïÙüćöéĆîēúĀĉêÿĎÜ×ĆĚîìĊę 2 êøüÝóï TOD öĊÿćđĀêčÝćÖ secondary hypertension öĊēøÙđïćĀüćîßîĉéìĊę 1 Ēúą 2 øŠüöéšü÷ 
ĒúąöĊøąéĆïÙüćöéĆîēúĀĉêÿĎÜ×èąìĊęøĆÖþćéšü÷ÖćøðøĆïđðúĊę÷îóùêĉÖøøöĕöŠĕéšñú àċęÜßîĉé÷ćĒúą×îćé÷ćúéÙüćöéĆîēúĀĉê
ìĊęĔßšïŠĂ÷ĔîđéĘÖ éĆÜêćøćÜìĊę 530,31 

đðŜćĀöć÷ÖćøĔßš÷ć ÙČĂ ðŜĂÜÖĆîĕöŠĔĀšđÖĉé TOD ēé÷ÙčöĔĀšøąéĆïÙüćöéĆîēúĀĉêĔĀšêęĈÖüŠćđðĂøŤđàĘîĕìúŤìĊę 95 
ĒêŠĔîñĎšðśü÷ìĊęöĊðŦÝÝĆ÷đÿĊę÷ÜêŠĂÖćøđÖĉéēøÙĀĆüĔÝĒúąĀúĂéđúČĂé ĕéšĒÖŠ ēøÙĕêđøČĚĂøĆÜ đïćĀüćî ĀøČĂöĊ TOD ÙüøúéÙüćöéĆîēúĀĉê
ĔĀšêęĈÖüŠćđðĂøŤđàĘîĕìúŤìĊę 90 ÿĈĀøĆïđóý Ăć÷č ĒúąÿŠüîÿĎÜ×ĂÜñĎšðśü÷øć÷îĆĚîė ĒîąîĈĔĀšđøĉęöéšü÷÷ćßîĉéđéĊ÷üÖŠĂîéšü÷×îćé÷ćêęĈ 
ĀćÖđóĉęö×îćé÷ćÿĎÜÿčéĒúšüöĊñú×šćÜđÙĊ÷ÜÝćÖ÷ćĀøČĂĕöŠĕéšêćöđðŜćĀöć÷óĉÝćøèćđóĉęö÷ćßîĉéìĊęÿĂÜĀøČĂÿćöìĊęöĊÖúĕÖĂĂÖùìíĉĝ
ÙîúąÖúčŠö 

ÖćøóĉÝćøèćđúČĂÖßîĉé÷ćúéÙüćöéĆîēúĀĉêÙüøÙĈîċÜëċÜÿćđĀêčó÷ćíĉÿøĊøüĉì÷ćÖćøđÖĉéÙüćöéĆîēúĀĉêÿĎÜ 
comorbidities ñú×šćÜđÙĊ÷Ü×ĂÜ÷ćĒúąÙüćöđøŠÜéŠüîĔîÖćøøĆÖþć ĕéšĒÖŠ ñĎšðśü÷ìĊęöĊÙüćöéĆîđúČĂéÿĎÜÝćÖõćüąîĚĈĒúąđÖúČĂđÖĉî 
(salt and water retention) đßŠî glomerulonephritis ÙüøđúČĂÖ÷ć×ĆïðŦÿÿćüąđóČęĂßŠü÷ĔîÖćøÖĈÝĆéîĚĈĒúąđÖúČĂÿŠüîđÖĉî 
ñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜÝćÖ pheochromocytoma Ùüøđøĉęö÷ćÖúčŠö alpha-blocker ÖŠĂîĒúąĔĀš÷ćÖúčŠö beta-blocker 

đóČęĂðŜĂÜÖĆîõćüą unopposed hypertensive crisis ñĎšðśü÷ìĊęöĊÙüćöéĆîđúČĂéÿĎÜÝćÖēøÙĂšüî ÙüøđúČĂÖ÷ćÖúčŠö angiotensin 

converting enzyme inhibitor (ACEI), angiotensin II receptor blocker (ARB) đîČ ęĂÜÝćÖöĊñúéĊê ŠĂēøÙøŠüö đßŠî 

ēøÙđïćĀüćîĒúąēøÙĕ×öĆîĔîđúČĂéÿĎÜ ĒúąÙüøĀúĊÖđúĊę÷Ü÷ćÖúčŠö beta-blocker ĀøČĂ÷ć×ĆïðŦÿÿćüą đîČęĂÜÝćÖöĊñú×šćÜđÙĊ÷Ü
ìćÜđöêćïĂúĉÖìĊęĕöŠéĊ đßŠî đóĉęöĂčïĆêĉÖćøèŤ×ĂÜÖćøđÖĉéēøÙđïćĀüćî  ñĎšðśü÷ìĊęöĊÙüćöéĆîđúČĂéÿĎÜÝćÖēøÙóĆîíčÖøøöïćÜßîĉé
ĂćÝÝĈđðŨîêšĂÜđúČĂÖ÷ćìĊ ęêøÜÖĆïÖúĕÖÖćøđÖĉéēøÙ đßŠî ēøÙ Liddle syndrome ÙüøĕéšøĆï÷ć Amiloride ēøÙ apparent 

mineralocorticoid excess ÙüøĕéšøĆï÷ć spironolactone ēøÙ glucocorticoid-remediable aldosteronism ÙüøĕéšøĆï÷ć 
glucocorticoid ēøÙ Gordon syndrome ÙüøĕéšøĆï÷ć thiazide ñĎšðśü÷ìĊęöĊēøÙđïćĀüćîøŠüöéšü÷ÙüøđúČĂÖ÷ćÖúčŠö ACEI 

ĀøČĂ ARB đîČęĂÜÝćÖßŠü÷ßąúĂÖćøđÿČęĂö×ĂÜĕê ĒúąÙüøĀúĊÖđúĊę÷Ü÷ćÖúčŠö beta-blocker đîČęĂÜÝćÖĂćÝÝąïéïĆÜĂćÖćø×ĂÜõćüą
îĚĈêćúĔîđúČĂéêęĈ ñĎšðśü÷ìĊęöĊēøÙĕêĀøČĂēðøêĊîĔîðŦÿÿćüąøŠüöéšü÷ÙüøđúČĂÖ÷ćÖúčŠö ACEI ĀøČĂ ARB đîČęĂÜÝćÖßŠü÷ßąúĂÖćøđÿČęĂö
×ĂÜĕêĒúąúéēðøêĊîĔîðŦÿÿćüą ñĎšðśü÷ìĊęöĊēøÙðüéýĊøþąĕöđÖøîøŠüöéšü÷ÙüøđúČĂÖ÷ćÖúčŠö beta-blocker đóČęĂßŠü÷úéÖćøÖĈđøĉï
×ĂÜēøÙðüéýĊøþąĕöđÖøî ñĎšðśü÷ìĊęöĊēøÙĀĂïĀČéøŠüöéšü÷ÙüøĀúĊÖđúĊę÷Ü÷ćÖúčŠö beta-blocker đîČęĂÜÝćÖĂćÝÖøąêčšîÖćøÖĈđøĉï
×ĂÜēøÙĀĂïĀČé ñĎšðśü÷ìĊęđðŨîîĆÖÖĊāćÙüøĀúĊÖđúĊę÷Ü÷ćÖúčŠö beta-blocker Ēúą÷ć×ĆïðŦÿÿćüąđîČęĂÜÝćÖĂćÝöĊñúđÿĊ÷êŠĂÖćøđúŠîÖĊāć 
ñĎšðśü÷ĀâĉÜìĊęĂ÷ĎŠĔîüĆ÷đÝøĉâóĆîíčŤÙüøĀúĊÖđúĊę÷Ü÷ćÖúčŠö ACEI ĀøČĂ ARB đîČęĂÜÝćÖêĆü÷ćöĊñúđÿĊ÷êŠĂóĆçîćÖćøĕê×ĂÜìćøÖĔîÙøøõŤ 
ÿŠüîÙüćöđøŠÜéŠüîĔîÖćøøĆÖþćóĉÝćøèćêćöÙüćöøčîĒøÜ×ĂÜÙüćöéĆîēúĀĉê ĕéšĒÖŠ 

2.1 ñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜÞčÖđÞĉî (hypertensive emergency) ÙüøĕéšøĆïÖćøêøüÝĒúąđøĉęöĔĀš
ÖćøøĆÖþćéšü÷÷ćìĆîìĊđîČęĂÜÝćÖđðŨî life threatening ĒîąîĈĔĀš admit ĔîĀšĂÜ ICU đóČęĂêĉéêćö intra-arterial BP ìĊęĒöŠî÷Ĉ
ĒúąĔĀš÷ćúéÙüćöéĆîēúĀĉêßîĉéĀ÷éêŠĂđîČęĂÜ (continuous intravenous infusion) đóČęĂÙüćöðúĂéõĆ÷Ēúąÿćöćøë
ðøĆï×îćé÷ćêćöøąéĆïÙüćöéĆîēúĀĉêĕöŠĔĀšúéúÜđøĘüđÖĉîĕð đóČęĂðŜĂÜÖĆîÖćøđÖĉéõćüąĒìøÖàšĂîÝćÖÖćøÿĎâđÿĊ÷ÖćøìĈÜćî×ĂÜ 
autoregulation ×ĂÜđÿ šîđú ČĂéĔîÿöĂÜìĈĔĀš đÖ ĉéĀúĂéđú ČĂéĀéêĆü ÿöĂÜ×ćéđúČĂéÝćÖ decreased intracerebral 

perfusion  ĀĆüĔÝ×ćéđúČĂé ĕêüć÷ĀøČĂ permanent blindness ĕéš ĒîąîĈĔĀšúéøąéĆïÙüćöéĆîēúĀĉêĕöŠđÖĉîÖüŠćøšĂ÷úą 25 
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ใน 2-8 ช่ัวโมงแรกและไมควรลดความดันโลหิตตํ่ากวาเปอรเซ็นไทลท่ี 95 ใน 48 ช่ัวโมงแรก ยาท่ีนิยมใชในกรณีฉุกเฉิน ไดแก 
Nicardipine, Sodium nitroprusside เมื่อลดระดับความดันโลหิตตามเปาหมายเกิน 48 ช่ัวโมง แลวคอยๆ ลดยาลงพรอมกับ
เพิ่มยาลดความดันโลหิตชนิดกินคูกันไปจนสามารถหยุดยาฉีดได อาจไดยาชนิดกินมากกวา 1 ชนิด พิจารณาเลือกใชยา
ตามพยาธิสรีรวิทยาการเกิดความดันโลหิตสูง (ตารางที่ 6)32 และหม่ันตรวจระดับความรูสึกตัว (level of consciousness) 

อาการแสดงทางระบบประสาท การตอบสนองรูมานตาตอแสงและการมองเห็น   
 

ตารางท่ี 5 ยาลดความดันโลหิตชนิดกินท่ีใชบอยในเด็ก 
กลุมยา/ ชื่อยา ขนาดยาท่ีเร่ิมตน  ขนาดยาสูงสุด ความถ่ี 

Diuretics    

Amiloride 0.42 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกโิลกรัม สูงสุด 20 มิลลิกรัม qd 

Hydrochlorothiazide 1 มิลลิกรัมตอกิโลกรัม 50 มิลลิกรัม qd 

Furosemide 0.5-2 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม qd, bid 

Spironolactone 1 มิลลิกรัมตอกิโลกรัม 3.3 มิลลิกรัมตอกโิลกรัม สูงสุด 100 มิลลิกรัม qd, bid 

Beta-adrenergic blockers    

Atenolol 0.5 มิลลิกรัมตอกิโลกรัม 2 มิลลิกรัมตอกิโลกรัม สูงสุด 100 มิลลิกรัม qd, bid 

Propranolol 1-2 มิลลิกรัมตอกิโลกรัม 4 มิลลิกรัมตอกิโลกรัม สูงสุด 640 มิลลิกรัม bid, bid 

Metoprolol 1-2 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม สูงสุด 200 มิลลิกรัม bid 

Direct vasodilators    

Hydralazine 0.75 มิลลิกรัมตอกิโลกรัม 7.5 มิลลิกรัมตอกโิลกรัม สูงสุด 200 มิลลิกรัม qid 

Minoxidil 0.2 มิลลิกรัมตอกิโลกรัม 50 มิลลิกรัม qd, bid, tid 

Calcium channel blockers    

Nifedipine extended release 0.25 มิลลิกรัมตอกิโลกรัม 3 มิลลิกรัมตอกิโลกรัม สูงสุด 120 มิลลิกรัม qd, bid 

Amlodipine 0.1 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกโิลกรัม สูงสุด 10 มิลลิกรัม qd 

Peripheral alpha blockers    

Prazosin 0.1 มิลลิกรัมตอกิโลกรัม 0.5 มิลลิกรัมตอกิโลกรัม tid 

Angiotensin converting enzyme inhibitors 

Captopril 0.3-0.5 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม tid 

Enalapril 0.08 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกโิลกรัม สูงสุด 40 มิลลิกรัม qd, bid 

Lisinopril มากกวา 6 ป  
0.007 มิลลิกรัมตอกโิลกรัม 

0.6 มิลลิกรัมตอกิโลกรัม 
สูงสุด 40 มิลลิกรัม 

qd 

Angiotensin II receptor blockers   

Losartan มากกวา 6 ป  
0.7 มิลลิกรัมตอกโิลกรัม 

1.4 มิลลิกรัมตอกโิลกรัม สูงสุด 100 มิลลิกรัม qd 

Irbesartan มากกวา 6 ป 75 มิลลิกรัม สูงสุด 150 มิลลิกรัม qd 

 มากกวา13 ป 150 มิลลิกรัม สูงสุด 300 มิลลิกรัม  

Central alpha agonist    

Clonidine มากกวา12 ป 0.2 มิลลิกรัม 2.4 มิลลิกรัม bid 

Bid: twice a day, qd: once daily, tid: three times a day 

ที่มา: ตารางดัดแปลงมาจาก National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and 

Adolescents, 200430 และ Deal JE, et al., 199231 
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êćøćÜìĊę 6 ÷ćúéÙüćöéĆîēúĀĉêìĊęĔßšĔîÖćøøĆÖþćõćüąÙüćöéĆîēúĀĉêÿĎÜüĉÖùê 

÷ć ÖúĕÖú 
ÖćøĂĂÖùìíĉĝ 

×îćé÷ć øą÷ąđüúćìĊęđøĉęö
ĂĂÖùìíĉĝ 

øą÷ąđüúć 
ìĊęĂĂÖùìíĉĝ 

Nitroprusside Venodilator Ēúą 
some arteriolar 

dilatation  

0.3-8 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ Ā÷éßšćė đ×šćìćÜ
ĀúĂéđúČĂééĈ 

1-2 îćìĊ 3-5 îćìĊ 

Nicardipine CCB 0.5-5 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ Ā÷éßšćė đ×šćìćÜ
ĀúĂéđúČĂééĈ (ĕöŠđÖĉî 5 öĉúúĉÖøĆöêŠĂßĆęüēöÜ) 

5-10 îćìĊ 2-6 ßĆęüēöÜ 

Labetalol -and -adrenergic 

antagonists 

0.2-1.0 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö ÞĊéđ×šćìćÜĀúĂéđúČĂééĈ
ßšćė îćîÖüŠć 2 îćìĊ ÿćöćøëĔĀšàĚĈĕéšĔîđüúć 5-10 îćìĊ 
ĒêŠ×îćé÷ćĕöŠđÖĉî 60 öĉúúĉÖøĆöêŠĂÙøĆĚÜ ĀøČĂĔĀš×îćé 
0.25-0.2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ Ā÷éßšćė đ×šćìćÜ
ĀúĂéđúČĂééĈ 

5 îćìĊ 2-6 ßĆęüēöÜ 

Phentolamine* -adrenergic 

antagonists 
0.1-0.2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ ÞĊéìćÜĀúĂéđúČĂééĈ 
ĒêŠĕöŠđÖĉî 5 öĉúúĉÖøĆöêŠĂÙøĆĚÜ ĔĀšàĚĈĕéšìčÖ 2-4 ßĆęüēöÜ 

1-2 îćìĊ 5-20 îćìĊ 

Fenoldopam Peripheral 

dopamine 

receptor agonist 

0.1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ Ā÷éßšćė ìćÜĀúĂéđúČĂééĈ 
đóĉęö×îćé÷ćĕéšÙøĆĚÜúą 0.05-0.1 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö
êŠĂîćìĊ ìčÖ 15-20 îćìĊ (ĕöŠđÖĉî 5 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö
êŠĂîćìĊ) 

5-40 îćìĊ 60 îćìĊ 

Hydralazine Direct 

vasodilator 

0.2-0.5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ ÞĊéìćÜĀúĂéđúČĂééĈ 
ìčÖ 4-6 ßĆęüēöÜ (ĕöŠđÖĉî 20 öĉúúĉÖøĆöêŠĂÙøĆĚÜ Ēúą ĕöŠđÖĉî 
3.5 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî) 

5-15 îćìĊ 3-8 ßĆęüēöÜ 
 

Esmolol -adrenergic 

antagonists 

100-500 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö) ÞĊéìćÜĀúĂéđúČĂééĈ 

Ĕî 1-2 îćìĊ ÝćÖîĆĚîĔßš×îćé 50-500 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆö
êŠĂîćìĊ Ā÷éßšćė ìćÜĀúĂéđúČĂééĈ 

đðŨîüĉîćìĊ 10-20 îćìĊ 

Enalaprilat ACEI 5-10 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂÙøĆĚÜ ÞĊéìćÜĀúĂéđúČĂééĈ 
ìčÖ 8-24 ßĆęüēöÜ 

0.5-4 ßĆęüēöÜ 6 ßĆęüēöÜ 

:  Flynn JT, Tullus K., 201932 
 

2.2 ñĎšðśü÷ìĊęöĊÙüćöéĆîēúĀĉêÿĎÜđøŠÜéŠüî (hypertensive urgency) ßŠüÜĒøÖĂćÝóĉÝćøèćĔĀš÷ćúéÙüćöéĆî
ēúĀĉêìćÜĀúĂéđúČĂééĈ ĕéšĒÖŠ Hydralazine, Labetalol ĒúšüđðúĊę÷îđðŨî÷ćÖĉîĔîđüúćêŠĂöć ĀøČĂĔĀš÷ćßîĉéÖĉîēé÷Ĕßšøą÷ąđüúć
úéÙüćöéĆîēúĀĉêĕéšöćÖüŠć 2 üĆî ÝîëċÜđðŜćĀöć÷ìĊęêšĂÜÖćøĔî 96 ßĆęüēöÜ éĆÜêćøćÜìĊę 5  

×šĂÙüøøąüĆÜĔîÖćøĔßš÷ćúéÙüćöéĆîēúĀĉê ĕéšĒÖŠ ÖøèĊ intracranial hemorrhage ĕöŠÙüøĔßš Nicardipine 

Ēúą Hydralazine ñĎšðśü÷ìĊęÿÜÿĆ÷ bilateral renal artery stenosis, AKI ĕöŠÙüøĔßš ACEI, ARB ĀøČĂ÷ć -adrenergic antagonist 

ĕöŠÙüøĔßšĔîñĎšðśü÷ēøÙĀČé đïćĀüćî ĀĆüĔÝüć÷ ĒúąĕöŠĒîąîĈĔßš Nitroprusside êŠĂđîČęĂÜđÖĉî 48 ßĆęüēöÜđîČęĂÜÝćÖđÖĉéóĉþÝćÖ 
cyanide Ēúą thiocyanate ĕéš 

ÖćøêĉéêćöĒúąĒîüìćÜĔîÖćøéĎĒúøĆÖþćñĎšðśü÷ìĊęöĊõćüąÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖĒúąüĆ÷øčŠîöĊÖćøÝĈĒîÖ
êćöðøąđõì×ĂÜÙüćöéĆîēúĀĉêêćöĒîüìćÜêĉéêćöéĎĒúøĆÖþć éĆÜêćøćÜìĊę 78 
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êćøćÜìĊę 7 ĒîüìćÜĔîÖćøêĉéêćöÖćøéĎĒúøĆÖþćÖćøÝĞćĒîÖêćöðøąđõì×ĂÜÙüćöéĆîēúĀĉê 

ðøąđõìÙüćöéĆîēúĀĉê ÙĞćÝĞćÖĆéÙüćö ĒîüìćÜĔîÖćøêĉéêćöÖćøéĎĒúøĆÖþć 
ÙüćöéĆîēúĀĉêðÖêĉ 
(Normal BP) 

BP îšĂ÷ÖüŠć P 90th ĀøČĂ îšĂ÷ÖüŠć 120/ 80 

öĉúúĉđöêøðøĂì 

(ĔîđéĘÖüĆ÷øčŠîĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ)  

êøüÝüĆéàĚĞćĔîêćøćÜêøüÝÿč×õćóĔîÙøĆĚÜêŠĂĕð 

ÙüćöéĆîēúĀĉêđøĉęöÿĎÜ
ñĉéðÖêĉ 
(Elevated pressure) 

BPöćÖÖüŠćĀøČĂđìŠćÖĆï P 90 th to îšĂ÷ÖüŠć P 95th

ĀøČĂ 120-129/ îšĂ÷ÖüŠć 80 öĉúúĉđöêøðøĂì 

(ĔîđéĘÖüĆ÷øčŠîĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ)  
 

- êøüÝàĚĞćõć÷Ĕî 6 đéČĂîĒúąĒîąîĞćðøĆïđðúĊę÷îóùêĉÖøøö 

(lifestyle interventions) 

- ĀúĆÜ 6 đéČĂîĀćÖ÷ĆÜöĊ elevated BP ĔĀšüĆéÙüćöéĆî
Ē×î 2 ×šćÜĒúą×ćēé÷ÖćøôŦÜ 

- ĀúĆÜ 12 đéČĂîĀćÖ÷ĆÜöĊ elevated BP ĔĀšüĆé BP éšü÷ 

ABPM (ëšćöĊđÙøČęĂÜöČĂ) ĒúąðøąđöĉîĀćÿćđĀêčĀøČĂ 

ÿŠÜêŠĂ 
ÙüćöéĆîÿĎÜøąéĆïìĊę 1 
(Stage I hypertension) 
 

BP öćÖÖüŠćĀøČĂđìŠćÖĆï P 95 th+ 11 öĉúúĉđöêøðøĂì 

ĀøČĂ 130-139/ 80-89 öĉúúĉđöêøðøĂì  

(ĔîđéĘÖüĆ÷øčŠîĂć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ) 

- êøüÝàĚĞćõć÷Ĕî 1-2 ÿĆðéćĀŤĒîąîĞćðøĆïđðúĊę÷î
óùêĉÖøøöđöČęĂ÷ĆÜĕöŠöĊĂćÖćø ëšć÷ĆÜêøüÝ BP ÿĎÜĔĀšüĆé
ÙüćöéĆîĒ×î 2 ×šćÜĒúą×ćēé÷ÖćøôŦÜîĆéêøüÝàĚĞć
ĂĊÖ 3 đéČĂî 

- ĀúĆÜ 3 ÙøĆĚÜìĊęöćêøüÝĀćÖ÷ĆÜ öĊ stage 1 HT ĔĀšðøąđöĉî 
ñĎšðśü÷đøĉęöĔĀšÖćøøĆÖþćéšü÷÷ćĒúą refer õć÷Ĕî 1 
ÿĆðéćĀŤ 

ÙüćöéĆîÿĎÜøąéĆïìĊę 2 
(Stage II hypertension) 

BP öćÖÖüŠćĀøČĂđìŠćÖĆï P 95 th+12 öĉúúĉđöêøðøĂì 

ĀøČĂ öćÖÖüŠć 140/ 90 öĉúúĉđöêøðøĂì (ĔîđéĘÖüĆ÷øčŠî
Ăć÷čöćÖÖüŠćĀøČĂđìŠćÖĆï 13 ðŘ) ĀøČĂ BP öćÖÖüŠć P 95th 
+30 öĉúúĉđöêøðøĂì ĀøČĂ BP öćÖÖüŠć 180/ 120 
öĉúúĉđöêøðøĂì  

- ĔĀšüĆéÙüćöéĆî Ē×î 2 ×šćÜĒúą×ćēé÷ÖćøôŦÜêøüÝàĚĞć
õć÷Ĕî 1 ÿĆðéćĀŤðøąđöĉîñĎšðśü÷đøĉęöĔĀšÖćøøĆÖþćéšü÷
÷ćĀøČĂ refer õć÷Ĕî 1 ÿĆðéćĀŤđøĉęöĔĀšÖćøøĆÖþćéšü÷÷ć
ĀøČĂÿŠÜêŠĂìĆîìĊ ëšćñĎšðśü÷öĊĂćÖćøĀøČĂ BP öćÖÖüŠć 30 
öĉúúĉđöêøðøĂì đĀîČĂ P 95th ĀøČĂ BP öćÖÖüŠć180/ 

120 öĉúúĉđöêøðøĂì  
: P= , BP=  

:  Flynn JT, et al., 20178 
 
Öćøó÷ćÖøèŤēøÙ 

Öćøó÷ćÖøèŤõćüąÙüćöéĆîēúĀĉêÿĎÜĔîđéĘÖ×ċĚîĂ÷ĎŠÖĆïÿćđĀêčóČĚîåćî×ĂÜēøÙ ĀćÖđÖĉéÝćÖÿćđĀêčìĊęìĞćĔĀšđÖĉéõćüą
ÙüćöéĆîēúĀĉêÿĎÜßĆęüÙøćü ĕéšĒÖŠ ÙüćöđÝĘïðüé üĉêÖÖĆÜüú ÙüćöđÙøĊ÷é ÖćøĔßš÷ćĀøČĂÿćøđÿóêĉéìĊęìĞćĔĀšđÖĉéÙüćöéĆîēúĀĉêÿĎÜ
õćüą hypervolemia, acute poststreptococcal glomerulonephritis õćüąĀúĆÜÝćÖÖćøñŠćêĆéÖšĂîöąđøĘÜĀøČĂĀúĆÜñŠćêĆéàŠĂö 
coarctation đöČ ęĂĀ÷čé÷ćĀøČĂĔĀšÖćøøĆÖþćìĊęđĀöćąÿö õćüąÙüćöéĆîēúĀĉêÿĎÜÿćöćøëĀć÷×ćéĕéšĒúąöĊó÷ćÖøèŤēøÙéĊ  
ĔîìćÜêøÜÖĆî×šćöÿćđĀêčĂČęîė ìĊęìĞćĔĀšđÖĉé CKD ĕéšĒÖŠ SLE, renal scar, reflux nephropathy, CKD ÝąöĊó÷ćÖøèŤēøÙìĊęĕöŠéĊ 
ĂćÝÿŠÜñúĔĀšđÖĉéõćüąÙüćöéĆîēúĀĉêÿĎÜđøČĚĂøĆÜêćööćĕéš 

 

ÿøčð 
ĒöšüŠćÙüćöéĆîēúĀĉêÿĎÜđðŨîõćüąìĊęóïĕéšĕöŠïŠĂ÷ĔîñĎšðśü÷đéĘÖ ĀćÖĒêŠöĊÙüćöÿĞćÙĆâÖŠĂĔĀšđÖĉéõćüąĒìøÖàšĂîìĊęøčîĒøÜ

đÞĊ÷ïóúĆîĒúąđøČĚĂøĆÜĕéš ÝċÜđðŨîõćüąìĊęÖčöćøĒóì÷ŤĒúąĒóì÷ŤđüßðäĉïĆêĉìĆęüĕðÙüøêøąĀîĆÖìĆĚÜĔîéšćîÖćøüĉîĉÝÞĆ÷ìĊęëĎÖêšĂÜ 
ÖćøéĎĒúøĆÖþćĒúąÖćøêĉéêćöìĊęđĀöćąÿö  
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*  

ēøÙĕêĂĆÖđÿïđÞĊ÷ïóúĆîÝćÖÖćøêĉéđßČĚĂÿđêøðēêÙĂÙÙĆÿ 

Acute poststreptococcal glomerulonephritis 
ßĎđÖĊ÷øêĉ đÖĊ÷øêĉ×ÝøÖčú* 

 

Acute nephritis đðŨîõćüąìĊęðøąÖĂïéšü÷ĂćÖćøïüö ÙüćöéĆîēúĀĉêÿĎÜ ðŦÿÿćüąđðŨîđúČĂé (hematuria) øŠüöÖĆï
ÖćøìĈÜćî×ĂÜĕêñĉéðÖêĉ1 Ĕî×èąìĊęÙĈüŠć Acute Glomerulonephritis (AGN) öĆÖÝąïŠÜïĂÖëċÜó÷ćíĉÿõćó×ĂÜßĉĚîđîČĚĂĕê
đðŨîĀúĆÖ éĆÜîĆĚîñĎšðśü÷õćüą AGN ÝċÜöćóïĒóì÷Ťéšü÷ĂćÖćøìĊęĒêÖêŠćÜÖĆîĕöŠüŠćÝąđðŨîðŦÿÿćüąđðŨîđúČĂé (hematuria), 
acute nephritis, nephrotic syndrome ĀøČĂ rapidly progressive renal failure ĔîïìÙüćöîĊĚÝąÖúŠćüëċÜõćüą AGN 

ìĊęóïĕéšïŠĂ÷ìĊęÿčéĔîñĎšðśü÷đéĘÖ ÙČĂ Acute Postinfectious Glomerulonephritis (APIGN) àċęÜđðŨîõćüą AGN ìĊęđÖĉé
ĀúĆÜÖćøêĉéđßČĚĂĕöŠüŠćÝąđðŨîÝćÖĒïÙìĊđøĊ÷ ĕüøĆÿ øć ĀøČĂðøÿĉê ÿĈĀøĆïđßČĚĂìĊęìĈĔĀšđÖĉéõćüą APIGN ĕéšïŠĂ÷ìĊęÿčéĔîñĎšðśü÷đéĘÖ 

ÙČĂ group A -hemolytic streptococcus (GABHS) ìĈĔĀšđø Ċ÷ÖõćüąîĊ ĚĂ ĊÖĂ÷ŠćÜĀîċ ęÜüŠć Acute Poststreptococcal 

Glomerulonephritis (APSGN)2      
 

ĂčïĆêĉÖćøèŤĒúąøąïćéüĉì÷ć 
Öćøøąïćé×ĂÜēøÙ APSGN đÖĉéĕéšìĆĚÜĒïï sporadic Ēúą epidemic óïðøąöćè 472,000 øć÷êŠĂðŘ đðŨîñĎšðśü÷đéĘÖ 

404,000 øć÷ öĊøć÷ÜćîĂčïĆêĉÖćøèŤÖćøđÖĉéēøÙĔîðøąđìýìĊęóĆçîćĒúšüđìŠćÖĆï 0.3-0.64 ĒêŠĔîðøąđìýìĊęÖĈúĆÜóĆçîćÿĎÜëċÜ  
9.3-93 øć÷êŠĂ 100,000 ðøąßćÖøêŠĂðŘ đîČ ęĂÜÝćÖñĎšðśü÷ APSGN ÿŠüîĀîċ ęÜĕöŠĒÿéÜĂćÖćø (subclinical) ìĈĔĀšøć÷Üćî
ĂčïĆêĉÖćøèŤÖćøđÖĉéēøÙÝćÖìĊęêŠćÜė ĂćÝÝąêęĈÖüŠćÙüćöđðŨîÝøĉÜ3,4 Ă÷ŠćÜĕøÖĘêćööĊ×šĂöĎú÷Čî÷ĆîüŠćĂčïĆêĉÖćøèŤÖćøđÖĉé APSGN 

ĔîðŦÝÝčïĆîúéúÜ ìĆĚÜĔîéšćîðøĉöćè×ĂÜñĎšðśü÷ĒúąÙüćöøčîĒøÜ×ĂÜēøÙ đßČęĂüŠćđðŨîñúÝćÖñĎšðśü÷ÿćöćøëđ×šćëċÜ÷ćêšćîÝčúßĊó
ĕéšöćÖ×ċĚî ĒúąÖćøĕéšøĆïôúĎĂĂĕøéŤĔîîĚĈéČęöĂ÷ŠćÜÖüšćÜ×üćÜ óïüŠć ÙüćöøčîĒøÜ×ĂÜđßČĚĂ streptococcus ÝąúéúÜđöČęĂÿĆöñĆÿÖĆï
ôúĎĂĂĕøéŤ5,6 

ßŠüÜĂć÷čìĊęóïĕéšïŠĂ÷ ÙČĂ 4-12 ðŘ ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜĔîßŠüÜĂć÷č 6-8 ðŘ óïĔîñĎšðśü÷Ăć÷čêęĈÖüŠć 2 ðŘĕéšîšĂ÷öćÖ 
đîČęĂÜÝćÖđéĘÖüĆ÷îĊĚöĊēĂÖćÿêĉéđßČĚĂøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîÝćÖđßČĚĂ streptococcus ĕéšîšĂ÷ øŠüöÖĆïõĎöĉêšćîìćîĔîÖćøêĂïÿîĂÜ
êŠĂđßČĚĂ÷ĆÜĕöŠÿöïĎøèŤóĂìĊęÝąÖŠĂĔĀšđÖĉéēøÙĕéš ēé÷ìĆęüĕðóï APSGN Ĕîđóýßć÷öćÖÖüŠćđóýĀâĉÜðøąöćè 2 đìŠć2,3 ÝćÖÖćøýċÖþć
ĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïñĎšðśü÷ APSGN ĕéšïŠĂ÷ìĊęÿčéĔîßŠüÜĂć÷č 7-12 ðŘ ĂĆêøćÿŠüîøąĀüŠćÜđóýßć÷êŠĂđóýĀâĉÜ
đìŠćÖĆï 1.4 êŠĂ 17

    
ó÷ćíĉÿøĊøüĉì÷ć 

úĆÖþèąđÞóćą×ĂÜēøÙ APSGN ÝąöĊÖćøêĉéđßČĚĂ streptococcus îĈöćÖŠĂî ìĂéđüúćøą÷ąĀîċęÜëċÜÙŠĂ÷đÖĉéĂćÖćø
ìćÜĕê (latent period) ÖúĕÖĀúĆÖ×ĂÜēøÙ ÙČĂ ÖćøÖøąêčšîøąïïÙĂöóúĊđöîêŤ (complement; C) ìĈĔĀšøąéĆï C3 ĔîđúČĂéêęĈ 
øŠüöÖĆïÖćøđÖĉéÿćøðøąÖĂïđßĉÜàšĂî×ĂÜĂĉööĎî (immune complex) ĒĂîêĉđÝî×ĂÜđßČĚĂ streptococcus ÝĆïÖĆïĒĂîêĉïĂéĊĚ
×ĂÜøŠćÜÖć÷ĕðđÖćąìĊę glomeruli đðŨîñúĔĀšöĊÖćøĂĆÖđÿï×ĂÜĕê ñĎšðśü÷ÝąöĊĂćÖćøìćÜĕêøą÷ąĀîċęÜ ÝćÖîĆĚîĂćÖćøêŠćÜė ÝąÙŠĂ÷ė 
éĊ×ċĚîđĂÜ Ùúšć÷õćüą serum sickness ìĈĔĀšÖćøýċÖþćĔîßŠüÜĒøÖđßČęĂüŠćÖúĕÖÖćøđÖĉéēøÙîŠćÝąđðŨîñúÝćÖÖćøđÖĉéÿćøðøąÖĂï
đßĉÜàšĂî×ĂÜĂĉööĎîĕĀúđüĊ÷îĔîđúČĂé (circulating immune complex) ĒúšüĕðđÖćąìĊę glomeruli ĒêŠÖćøýċÖþćĔîßŠüÜĀúĆÜ
đßČęĂüŠćÖúĕÖÖćøđÖĉéēøÙîŠćÝąđðŨîñúÝćÖÖćøđÖĉéÿćøðøąÖĂïđßĉÜàšĂî×ĂÜĂĉööĎîìĊęĔêšđ÷ČęĂïčñĉü (subepithelial) ×ĂÜ glomeruli 

ēé÷êøÜ (in situ immune complex formation) ēé÷öĊĒïïÝĈúĂÜÖćøýċÖþćêŠćÜė éĆÜîĊĚ 
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Molecular mimicry đßČęĂüŠć M type protein ×ĂÜđßČĚĂ streptococcus ïćÜ serotype öĊúĆÖþèąÙúšć÷
ÖĆïēÙøÜÿøšćÜ×ĂÜ glomerular basement membrane đßŠî laminin, collagen type IV Ēúą heparan sulfate proteoglycan 
đöČęĂøŠćÜÖć÷ÖøąêčšîĔĀšöĊÖćøÿøšćÜĒĂîêĉïĂéĊĚ ÝċÜđÖĉé cross reactivity ÿøšćÜĒĂîêĉïĂéĊĚìĊę glomeruli ÝĆïÖĆïĒĂîêĉđÝî đÖĉéÿćøðøąÖĂï
đßĉÜàšĂî×ĂÜĂĉööĎî (immune complex) đðŨîñúĔĀšđÖĉéó÷ćíĉÿõćóìćÜĕêêćööć ×šĂ×ĆéĒ÷šÜ×ĂÜĒïïÝĈúĂÜîĊĚ ÙČĂ ÖúĕÖîĊĚ
ĕöŠĕéšđÖĉéđÞóćąÖĆïđßČ ĚĂ streptococcus ßîĉé nephritogenic strain đìŠćîĆ Ěî ĒêŠđÖĉé×ċ ĚîÖĆï rheumatogenic Ēúą non-

nephritogenic strain éšü÷ 

Auto-immunogenic streptococcal-altered immunoglobulin đßČęĂüŠćđßČĚĂ streptococcus ÿćöćøë
ĀúĆ ęÜđĂîĕàöŤ neuraminidase àċ ęÜöĊÙčèÿöïĆêĉĔîÖćøÖøąêč šîõĎöĉêšćîìćîêŠĂêšćîêĆüđĂÜ (autoimmunity-inducing IgG 

alteration) ÝćÖÖćøýċÖþćóïĒĂîêĉïĂéĊĚêŠĂ anti-IgG ĔîđúČĂéøšĂ÷úą 32 ×ĂÜñĎšðśü÷ ĒúąĔî glomeruli øšĂ÷úą 86 ×šĂ×ĆéĒ÷šÜ
×ĂÜøąïïÝĈúĂÜîĊĚ ÙČĂ ÖúĕÖÖćøđÖćą×ĂÜĒĂîêĉïĂéĊĚđÖĉéÖŠĂîÖćøÖøąêčšîøąïïÙĂöóúĊđöîêŤ àċęÜĕöŠĔßŠúĆÖþèąÝĈđóćą×ĂÜēøÙ 
APSGN øüöìĆĚÜĕöŠĕéšóïđĂîĕàöŤ neuraminidase ĔîđßČ ĚĂ streptococcus ßîĉé nephritogenic strain đìŠćîĆ Ěî ĒêŠóïĔî 
rheumatogenic strain éšü÷ 

Nephritogenic antigen ÝćÖÖćøýċÖþćóïĒĂîêĉđÝî 2 ßîĉé ÙČĂ Streptococcal Pyogenic Exotoxin B (SPEB) 

Ēúą Nephritis-Associated streptococcal Plasmin receptor (NAPIr) Ĕî glomeruli ēé÷ĒĂîêĉđÝîđĀúŠćîĊĚöĊÙüćöÿćöćøë
ĔîÖćøÝĆïÖĆï plasmin ĒúšüĕðÖøąêčšî Matrix Metalloproteinase (MMP) ìĈĔĀšĒĂîêĉđÝîÿćöćøëñŠćîđ×šćĕðđÖćąìĊęĔêšđ÷ČęĂïčñĉü 
(subepithelial) đÖĉéÿćøðøąÖĂïđßĉÜàšĂî×ĂÜĂĉööĎîìĊęöĊúĆÖþèąìćÜó÷ćíĉÿõćóđøĊ÷ÖüŠć dense deposit ĀøČĂ hump àċęÜöĊ
ÙčèÿöïĆêĉĔîÖćøìĈúć÷ glomerular basement membrane óïøąéĆïĒĂîêĉïĂéĊĚêŠĂ SPEB Ēúą NAPIr ĔîđúČĂé×ĂÜñĎšðśü÷ 
APSGN ĕéšîćîđðŨîðŘĀúĆÜÖćøêĉéđßČĚĂ ĒöšĔîðŦÝÝčïĆîöĊĒîüēîšöìĊęÝąđßČęĂĒïïÝĈúĂÜÖćøýċÖþćîĊĚöćÖìĊęÿčé ĒêŠÖĘ÷ĆÜöĊ×šĂ×ĆéĒ÷šÜïćÜĂ÷ŠćÜ 
đßŠî óï SPEB ìĆĚÜĔî nephritogenic Ēúą non-nephritogenic strain ĀøČĂóï NAPIr ìĆĚÜĔî streptococcus ßîĉé A, C 

Ēúą G đðŨîêšî1,2,8-10         
 

ĂćÖćøĒÿéÜìćÜÙúĉîĉÖ1-3,7,9  
ñĎšðśü÷ÿŠüîĔĀâŠöĊðøąüĆêĉÖćøêĉéđßČĚĂ GABHS ìĊęøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîĀøČĂñĉüĀîĆÜ ÖŠĂîöĊĂćÖćøìćÜĕê 

ßŠüÜøą÷ąđüúćìĊęöĊÖćøêĉéđßČĚĂ GABHS ÝîÖøąìĆęÜöĊĂćÖćøìćÜĕê (latent period) ÝąĒêÖêŠćÜÖĆîÖúŠćü ÙČĂ óïĀúĆÜÖćøêĉéđßČĚĂ
ìĊęøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïî 1-2 ÿĆðéćĀŤ Ĕî×èąìĊęóïĀúĆÜÖćøêĉéđßČĚĂìĊęñĉüĀîĆÜ 3-6 ÿĆðéćĀŤ ÖćøêĉéđßČĚĂ streptococcus 
øąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîđÖĉéÝćÖ M type ßîĉé 1, 2, 4, 12 ēé÷óï M type 12 ĕéšïŠĂ÷ìĊęÿčé ÿŠüîÖćøêĉéđßČĚĂìĊęñĉüĀîĆÜ
đÖĉéÝćÖ M type ßîĉé 47, 49, 55, 57 ÿŠüîĔĀâŠóï M type 49 ñĎšðśü÷ïćÜøć÷ĂćÝĕöŠĕéšðøąüĆêĉÖćøêĉéđßČĚĂ GABHS îĈöćÖŠĂî
àċęÜóïĕéšîšĂ÷öćÖ đßČęĂüŠćĂćÝđÖĉéÝćÖĂćÖćøîĈđĀúŠćîĊĚĕöŠøčîĒøÜÝîñĎšðśü÷ĕöŠĕéšêøąĀîĆÖëċÜ ĀøČĂĒóì÷ŤñĎšĔĀšÖćøøĆÖþćàĆÖðøąüĆêĉ
ĕöŠÙøïëšüî ÝćÖÖćøýċÖþćĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ ĕöŠóïðøąüĆêĉÖćøêĉéđßČĚĂ GABHS øšĂ÷úą 4 ×ĂÜñĎšðśü÷ìĆĚÜĀöé  

ĂćÖćøĒÿéÜìĊęóïĕéšïŠĂ÷ìĊęÿčé ÙČĂ acute nephritis àċęÜðøąÖĂïéšü÷ ĂćÖćøïüö ÙüćöéĆîēúĀĉêÿĎÜ ĒúąðŦÿÿćüą
đðŨîđúČĂé (hematuria) ñĎšðśü÷ïćÜøć÷ĂćÝöćóïĒóì÷ŤÝćÖêøüÝóïđöĘéđúČĂéĒéÜ (Red Blood Cell; RBC) ĔîðŦÿÿćüąēé÷ìĊęÿĊ
ðŦÿÿćüąĕöŠđðúĊę÷î (microscopic hematuria) ēé÷ĕöŠöĊĂćÖćøĂČęî (subclinical) đßČęĂüŠćñĎšðśü÷ÖúčŠöîĊĚîŠćÝąöĊÝĈîüîöćÖĔîøąéĆïĀîċęÜ 
đðŨîñúĔĀšĂčïĆêĉÖćøèŤÖćøđÖĉéēøÙìĊęøć÷ÜćîĔîìčÖüĆîîĊĚêęĈÖüŠćÙüćöđðŨîÝøĉÜ Ĕî×èąìĊęñĎšðśü÷ïćÜøć÷ĂćÝöćéšü÷ĂćÖćøïüö 
ÙüćöéĆîēúĀĉêÿĎÜ ĒêŠñúêøüÝìćÜðŦÿÿćüąðÖêĉ ĔîìćÜðäĉïĆêĉÖćøüĉîĉÝÞĆ÷ēøÙ APSGN ÝąĔßšĂćÖćø acute nephritis ĀúĆÜÖćøêĉéđßČĚĂ 
streptococcus ìĊęøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîĀøČĂñĉüĀîĆÜöćĒúšüßŠüÜĀîċęÜ (latent period) đðŨîĀúĆÖ ĀćÖñĎšðśü÷öĊĂćÖćøĒÿéÜ
ĔîúĆÖþèąìĊęĒêÖêŠćÜĂĂÖĕð ĔĀšÙĈîċÜëċÜēøÙĂČęîîĂÖđĀîČĂÝćÖ APSGN đĂćĕüšÖŠĂî  

ĂćÖćøïüö óïøšĂ÷úą 65-90 đìĊ÷ïÖĆïÖćøýċÖþćÝćÖÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïĂćÖćøïüöøšĂ÷úą 99.4 
ñĎšðśü÷ÿŠüîĔĀâŠÝąöĊĂćÖćøïüöìĆĚÜêĆü đøĉęöìĊęĀîšćĒúą×Ăïêć ÝćÖîĆĚîúćöĕðëċÜĀîšćĒ×šÜĒúą×šĂđìšć ÿćđĀêčĀúĆÖ×ĂÜĂćÖćøïüö
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đÖĉéÝćÖÖćøÙĆęÜ×ĂÜîĚĈĒúąđÖúČĂ ĂĆîđðŨîñúÝćÖÙüćöÿćöćøëĔîÖćø×ĆïìćÜĕêúéúÜ ĒúąđóøćąĂćÖćøïüö×ĂÜ APSGN ĕöŠĕéš
đÖĉéÝćÖÖćøøĆęü×ĂÜēðøêĊîĔîðŦÿÿćüą (proteinuria) éĆÜîĆĚîÝċÜĕöŠÙŠĂ÷óïõćüą ascites ĔîñĎšðśü÷ÖúčŠöîĊĚ ïćÜøć÷ĂćÝöĊÖćøÙĆęÜ
×ĂÜîĚĈĒúąđÖúČĂøčîĒøÜöćÖ ÝîđÖĉéõćüąîĚĈÙĆęÜĔîßŠĂÜđ÷ČęĂĀčšöðĂé (pleural effusion) ðĂéïüöîĚĈ (pulmonary edema) 
ĒúąĀĆüĔÝúšöđĀúü (congestive heart failure)  

ÙüćöéĆîēúĀĉêÿĎÜ đðŨîñúÝćÖÖćøÙĆęÜ×ĂÜîĚĈĒúąđÖúČĂđßŠîÖĆî óïøšĂ÷úą 60-90 ñĎšðśü÷ïćÜøć÷ĂćÝĕöŠĒÿéÜÙüćöñĉéðÖêĉ
Ăąĕøđú÷îĂÖđĀîČĂÝćÖêøüÝóïēé÷đÙøČęĂÜöČĂ Ĕî×èąìĊęïćÜøć÷ĂćÝöĊĂćÖćøøčîĒøÜöćÖÝîđÖĉéõćüąĒìøÖàšĂîìćÜÿöĂÜ 
(hypertensive encephalopathy) đßŠî ÙúČęîĕÿš ĂćđÝĊ÷î öċîÜÜ ðüéýĊøþą öĂÜĕöŠđĀĘî ßĆÖ öĊøć÷ÜćîóïøšĂ÷úą 11 -35 
ĂćÖćøïüöĒúąÙüćöéĆîēúĀĉêÿĎÜöĆÖĂ÷ĎŠîćî 7-10 üĆî ÝćÖÖćøýċÖþćĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïÙüćöéĆî
ēúĀĉêÿĎÜ øšĂ÷úą 95.4 ĒúąöĊõćüąĒìøÖàšĂîìćÜÿöĂÜÝćÖÙüćöéĆîēúĀĉêÿĎÜ øšĂ÷úą 5.7 êćöúĈéĆï  

ðŦÿÿćüąđðŨîđúČĂé (hematuria) óïðŦÿÿćüąđðŨîÿĊđ×šö ÿîĉöđĀúĘÖ ßć ĀøČĂēÙúŠć ÝćÖÖćøìĊęöĊ RBC ĀúčéúĂéĂĂÖöć
ĔîðŦÿÿćüą (gross hematuria) øšĂ÷úą 25-60 đìĊ÷ïÖĆïÖćøýċÖþćÝćÖÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïøšĂ÷úą 24.5 
ÖćøìĊęÿĊðŦÿÿćüąđðúĊę÷îđÖĉéÝćÖðäĉÖĉøĉ÷ć oxidation ×ĂÜ hemoglobin ìĊęÿĆöñĆÿÖĆïÙüćöđðŨîÖøé×ĂÜðŦÿÿćüą ĒêŠĂ÷ŠćÜĕøÖĘêćö
ñĎšðśü÷ APSGN ĕöŠĕéšóïõćüą gross hematuria ìčÖøć÷ ÖúŠćüÙČĂ ĂćÝóïĂćÖćøïüö ÙüćöéĆîēúĀĉêÿĎÜ øŠüöÖĆïóï RBC 

ĔîðŦÿÿćüąēé÷ìĊęÿĊðŦÿÿćüąĕöŠđðúĊę÷î (microscopic hematuria) õćüą gross hematuria öĆÖÝąĀć÷ĕðõć÷Ĕî 1-2 ÿĆðéćĀŤ 
ĒêŠ microscopic hematuria ĂćÝóïĕéšîćî 1-2 ðŘ  

ĂćÖćøĂČęîė ìĊęĂćÝóïøŠüö đßŠî ðŦÿÿćüąĂĂÖîšĂ÷ (oliguria) ÖćøìĈÜćî×ĂÜĕêñĉéðÖêĉ óïñĎšðśü÷öĊÖćøìĈÜćî×ĂÜĕê
úéúÜêęĈÖüŠć 90 öĉúúĉúĉêøêŠĂîćìĊêŠĂóČĚîìĊęÖć÷ 1.73 êćøćÜđöêø øšĂ÷úą 41.5-65 Ēúą Rapidly Progressive Glomerulonephritis 

(RPGN) øšĂ÷úą 0.5 đìĊ÷ïÖĆïÖćøýċÖþćÝćÖÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïñĎšðśü÷öĊÖćøìĈÜćî×ĂÜĕêúéúÜ øšĂ÷úą 48.6 
Ēúą RPGN øšĂ÷úą 7.6 êćöúĈéĆï  

 
ñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø1-3,7,9,11   

Urinalysis (UA) 

êšĂÜìĈìčÖøć÷đóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ Ýąóï (Red Blood Cell; RBC) ñĉéøĎð (dysmorphic RBC) Ēúą RBC cast 

àċęÜïŠÜïĂÖëċÜÙüćöñĉéðÖêĉ×ĂÜ glomeruli îĂÖÝćÖîĊĚ÷ĆÜĂćÝóïđöĘéđúČĂé×ćü (White Blood Cell; WBC) Ēúą WBC cast 

ĀøČĂìĊęđøĊ÷ÖüŠć sterile pyuria ÝćÖÖćøĂĆÖđÿï×ĂÜ glomeruli ĕéš ĔîìćÜðäĉïĆêĉĀćÖóï WBC ÝĈđðŨîêšĂÜÿŠÜðŦÿÿćüąđóČęĂêøüÝđóćąđßČĚĂ
ðŦÿÿćüąìčÖÙøĆĚÜ đóČęĂĒ÷ÖõćüąêĉéđßČĚĂøąïïìćÜđéĉîðŦÿÿćüąàċęÜĂćÝóïøŠüöéšü÷ ñĎšðśü÷ APSGN óïēðøêĊîøĆęüĔîðŦÿÿćüą 

(proteinuria) øšĂ÷úą 74.4 ēðøêĊîøĆęüĔîøąéĆïøčîĒøÜ (nephrotic range proteinuria) øšĂ÷úą 34.6 ĒêŠóïõćüą nephrotic 

syndrome àċęÜðøąÖĂïĕðéšü÷ĂćÖćøïüö ēðøêĊîøĆęüĔîøąéĆïøčîĒøÜ ĒúąĂĆúïĎöĉîĔîđúČĂéêęĈ øšĂ÷úą 2-4 đìŠćîĆĚî ÝćÖÖćøýċÖþć
ĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïēðøêĊîøĆęüĔîðŦÿÿćüą (proteinuria) øšĂ÷úą 76 Ĕî×èąìĊęóïēðøêĊîøĆęüĔîøąéĆïøčîĒøÜ 
(nephrotic range proteinuria) øšĂ÷úą 16 Ēúąóïõćüą nephrotic syndrome đóĊ÷ÜøšĂ÷úą 0.6    

Complete Blood Count (CBC) 

öĊøć÷ÜćîóïõćüąàĊéĔîñĎšðśü÷ APSGN øšĂ÷úą 35-50 ÿŠüîĔĀâŠđðŨîñúÝćÖÖćøÙĆęÜ×ĂÜîĚĈĔîĀúĂéđúČĂéÝîìĈĔĀš
đÖĉéõćüąđúČĂéđÝČĂÝćÜ (hemodilution) ÿŠüîîšĂ÷ìĊęóï RBC ĒêÖÝćÖÖćøÿøšćÜĒĂîêĉïĂéĊĚêŠĂĒĂîêĉđÝîïîñĉü RBC 
(autoimmune hemolytic anemia) đìĊ÷ïÖĆïÖćøýċÖþćÝćÖÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïõćüąàĊé øšĂ÷úą 67 
Ăíĉïć÷ĕéšüŠćîĂÖđĀîČĂÝćÖõćüąēúĀĉêđÝČĂÝćÜ (hemodilution) Ēúšü ÷ĆÜĂćÝóïÙüćöñĉéðÖêĉĂ÷ŠćÜĂČęîìĊęìĈĔĀšđÖĉéõćüąàĊéøŠüöéšü÷ 
đßŠî ēúĀĉêÝćÜÝćÖ×ćéíćêčđĀúĘÖ ēøÙíćúĆÿàĊđöĊ÷ đðŨîêšî àċęÜóïĕéšïŠĂ÷ĔîđéĘÖĕì÷  
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ÖćøìĈÜćî×ĂÜĕêĒúąđÖúČĂĒøŠ (renal function and electrolyte) 

óïÖćøìĈÜćî×ĂÜĕêúéúÜêęĈÖüŠć 90 öĉúúĉúĉêøêŠĂîćìĊêŠĂóČĚîìĊęÖć÷ 1.73 êćøćÜđöêø øšĂ÷úą 41.5-65 éĆÜìĊęĕéšÖúŠćü
öćĒúšü đöČęĂóĉÝćøèćøąéĆïđÖúČĂĒøŠĔîđúČĂéóïüŠć øąéĆïēàđéĊ÷ö (sodium; Na) ĒúąēóĒìÿđàĊ÷ö (potassium; K) öĆÖĂ÷ĎŠ
ĔîđÖèæŤðÖêĉ Ă÷ŠćÜĕøÖĘêćöĂćÝóïõćüą Na ĔîđúČĂéêęĈ (hyponatremia) ÝćÖÖćøìĊęöĊðøĉöćèîĚĈÙĆęÜĔîøŠćÜÖć÷öćÖ
đöČęĂđìĊ÷ïÖĆïđÖúČĂ ĒúąĂćÝóïõćüą K ĔîđúČĂéÿĎÜ (hyperkalemia) ĔîñĎšðśü÷ìĊęöĊÖćøìĈÜćî×ĂÜĕêúéúÜöćÖÝîĕöŠÿćöćøë
×ĆïēóĒìÿđàĊ÷öĕéšêćöðÖêĉ 

ĀúĆÖåćî÷Čî÷ĆîÖćøêĉéđßČĚĂ streptococcus  

đîČęĂÜÝćÖ APSGN đðŨîēøÙìĊęöĊÖćøêĉéđßČĚĂ GABHS ìĊęøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîĀøČĂñĉüĀîĆÜÖŠĂîöĊĂćÖćøìćÜĕê 
éĆÜîĆĚîÖćøêøüÝĀúĆÖåćî÷Čî÷ĆîÖćøêĉéđßČĚĂ streptococcus ÝċÜöĊÙüćöÿĈÙĆâöćÖ ÖćøêøüÝēé÷ swab đóČęĂđóćąđßČĚĂÝćÖøąïï
ìćÜđéĉîĀć÷ĔÝÿŠüîêšî ĔĀšñúïüÖđóĊ÷ÜøšĂ÷úą 10-20 đìŠćîĆĚî éĆÜîĆĚîÝċÜĒîąîĈĔĀšêøüÝĀćĀúĆÖåćîÖćøêĉéđßČĚĂ streptococcus 
ĔîđúČĂééšü÷üĉí ĊĂČ ęî ĕöŠüŠćÝąđðŨî Antistreptolysin O (ASO), Anti-deoxyribonuclease B (anti DNaseB), Antistreptokinase 

(ASKase) ĀøČĂ Antihyaluronidase% (AHase) ÝćÖÖćøýċÖþć óïüŠć øąéĆï ASO titer ĔîđúČĂéöĊÙüćöĕü (sensitivity) 97% 
ĒúąöĊÙüćöÝĈđóćą (specificity) 80% ēé÷ìĆęüĕðÝąóïøąéĆï ASO titer ĔîđúČĂéÿĎÜÝîÿćöćøëêøüÝóïÙüćöñĉéðÖêĉĕéš
ĔîßŠüÜðúć÷ÿĆðéćĀŤĒøÖ×ĂÜÖćøêĉéđßČĚĂÿĎÜÿčéĔîßŠüÜ 3-6 ÿĆðéćĀŤ ÝćÖîĆĚîÝąđøĉęöúéúÜĔî 6-8 ÿĆðéćĀŤ öĊøć÷ÜćîóïñĎšðśü÷øšĂ÷úą 16 
ìĊęøąéĆï ASO titer ĔîđúČĂéÿĎÜîćîëċÜ 12 đéČĂî ēé÷ìĊęđÖĉéÝćÖÖćøêĉéđßČĚĂ streptococcus đóĊ÷ÜÙøĆĚÜđéĊ÷ü øąéĆï ASO titer 

ĔîđúČĂéĂćÝđÖĉéñúúïúüÜĕéšĀćÖÿŠÜêøüÝđøĘüđÖĉîĕð ĀøČĂÿŠÜêøüÝĔîñĎšðśü÷ìĊęđÙ÷ĕéšøĆï÷ćêšćîÝčúßĊóöćÖŠĂî îĂÖÝćÖîĊĚ÷ĆÜóïüŠć
ÖćøêĉéđßČĚĂìĊęñĉüĀîĆÜÖĘĂćÝìĈĔĀšđÖĉéñúúïúüÜÝćÖ streptolysin ÝĆïÖĆïĕ×öĆîìĊęñĉüĀîĆÜ óïüŠćÖćøêøüÝøąéĆï anti DNaseB ĔîđúČĂé
ÿćöćøë÷Čî÷ĆîÖćøêĉéđßČĚĂ streptococcus ìĆĚÜĔîñĎšðśü÷ìĊęêĉéđßČĚĂøąïïìćÜđéĉîĀć÷ĔÝÿŠüîêšîĒúąñĉüĀîĆÜĕéšéĊÖüŠćÖćøêøüÝ 

ASO titer ĔîìćÜðäĉïĆêĉĒîąîĈĔĀšÿŠÜêøüÝìĆĚÜ ASO Ēúą anti-DNaseB titer ĔîđúČĂéđóČęĂßŠü÷ĔĀšÖćøüĉîĉÝÞĆ÷ĒöŠî÷ĈöćÖ×ċĚî  
ÙĂöóúĊđöîêŤ (Complement; C) 
ÿĉęÜìĊęßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ĂĊÖĂ÷ŠćÜĀîċęÜ ÙČĂ øąéĆïÙĂöóúĊđöîêŤ óïøąéĆï C3 ĔîđúČĂéêęĈøšĂ÷úą 90 Ĕî×èąìĊęøąéĆï C4 

ĔîđúČĂéðÖêĉĀøČĂĀćÖÝąêęĈÖĘîšĂ÷öćÖ ÖćøìĊęøąéĆï C3 ĔîđúČĂéêęĈìĈĔĀšđßČęĂüŠćöĊÖćøÖøąêčšîÙĂöóúĊđöîêŤĔîÿŠüî alternative 

pathway đðŨîĀúĆÖ ĒêŠĂ÷ŠćÜĕøÖĘêćöóïĀúĆÖåćîüŠćöĊÖćøÖøąêčšîìĆĚÜ classic Ēúą lectin pathway øŠüöéšü÷ øąéĆï C3 ĔîđúČĂéêęĈ
đÖĉéĔîßŠüÜìĊęñĎšðśü÷öĊĂćÖćø acute nephritis ĒúąđðŨîîćîøćü 6-8 ÿĆðéćĀŤ ÝćÖîĆĚîøąéĆï C3 ĔîđúČĂéÝąÖúĆïöćđðŨîðÖêĉĂĊÖÙøĆĚÜ 
ĔîÖøèĊìĊęøąéĆï C3 ĔîđúČĂéêęĈđóĊ÷ÜĂ÷ŠćÜđéĊ÷üēé÷ĕöŠöĊĂćÖćøĒÿéÜ Ēúą/ ĀøČĂ ñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøĂ÷ŠćÜĂČęîÿîĆïÿîčî 
ĀøČĂöĊøąéĆï C3 ĔîđúČĂéêęĈîćîÖüŠćðÖêĉ ĔĀšÙĉéüŠćñĎšðśü÷ĂćÝđðŨîēøÙĂČęîìĊęĕöŠĔßŠ APSGN  
 

ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ 

ēé÷ìĆęüĕðÖćøüĉîĉÝÞĆ÷ēøÙ APSGN ÝąĔßšĂćÖćø acute nephritis ĀúĆÜöĊÖćøêĉéđßČ ĚĂ streptococcus ìĊ ęøąïï
ìćÜđéĉîĀć÷ĔÝÿŠüîïî 1-2 ÿĆðéćĀŤ ĀøČĂìĊęñĉüĀîĆÜ 3-6 ÿĆðéćĀŤ ñúêøüÝøąéĆï ASO Ēúą/ ĀøČĂ anti DNaseB titer ĔîđúČĂéÿĎÜ 
øŠüöÖĆïøąéĆï C3 ĔîđúČĂéêęĈ ĔîÖøèĊìĊęñĎšðśü÷öĊðøąüĆêĉ ĂćÖćøĒÿéÜ Ēúą/ ĀøČĂ ñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø ĕöŠđĀöČĂîÖĆïìĊęÖúŠćü×šćÜêšî 
ĔĀšÙĉéëċÜēøÙĂČęîìĊęĕöŠĔßŠ APSGN đĂćĕüšÖŠĂî ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙîĂÖđĀîČĂÝćÖ APIGN ĀøČĂ AGN ìĊęóïĀúĆÜÖćøêĉéđßČĚĂßîĉéĂČęî
ìĊęĕöŠĔßŠ streptococcus Ēúšü ÿćöćøëĒïŠÜñĎšðśü÷ĂĂÖđðŨî 2 ÖúčŠöêćöøąéĆï C3 ĔîđúČĂé éĆÜîĊĚ     
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1. ÖúčŠöìĊęøąéĆï C3 ĔîđúČĂéêęĈ  
öĊĂćÖćøđÞóćąìćÜĕê đßŠî mesangiocapillary (membranopliferative) GN øŠüöÖĆïöĊĂćÖćø×ĂÜøąïïĂČęî đßŠî lupus 

nephritis, subacute bacterial endocarditis, shunt nephritis, essential mixed cryoglobulinemia, visceral abscess 

2. ÖúčŠöìĊęøąéĆï C3 ĔîđúČĂéðÖêĉ  
öĊĂćÖćøđÞóćąìćÜĕê đßŠî IgA nephropathy, pauci-immune crescentic GN ĀøČĂ renal limited vasculitis, 

anti-GBM disease øŠüöÖĆïöĊĂćÖćø×ĂÜøąïïĂČęî đßŠî Henoch-Schoenlein nephritis, microscopic polyangiitis, hypersensitivity 

vasculitis, granulomatosis with polyangiitis, Goodpasture syndrome1    
 

×šĂïŠÜßĊĚĔîÖćøêøüÝßĉĚîđîČĚĂĕê1,2,12,13   
ēé÷ìĆęüĕðÖćøüĉîĉÝÞĆ÷ēøÙ APSGN ÝąĔßšðøąüĆêĉ ĂćÖćøĒÿéÜ ĒúąñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøđðŨîĀúĆÖ ÖćøêøüÝ

ßĉĚîđîČĚĂĕêÝąìĈÖĘêŠĂđöČęĂĕöŠĒîŠĔÝĔîÖćøüĉîĉÝÞĆ÷ēøÙđìŠćîĆĚî ÿĈĀøĆï×šĂïŠÜßĊĚĔîÖćøêøüÝßĉĚîđîČĚĂĕê öĊéĆÜîĊĚ 
1. ðøąüĆêĉ ĂćÖćøĒÿéÜ ñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø  

1.1 ðøąüĆêĉ ñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø ìĊęÖŠĂĔĀšđÖĉéēøÙ 

- ĕöŠöĊðøąüĆêĉêĉéđßČĚĂÖŠĂîöĊĂćÖćø ĀøČĂöĊðøąüĆêĉêĉéđßČĚĂĕöŠÿĆöóĆîíŤÖĆïĂćÖćø 

- øąéĆïĒĂîêĉïĂéĊĚêŠĂđßČĚĂ streptococcus ìĊęđßČęĂëČĂĕéš đßŠî ASO titer, anti DNaseB ĔĀšñúúï  
- øąéĆï C3 ĔîđúČĂéĕöŠêęĈ 

1.2 ðøąüĆêĉĂČęîė ìĊęđÖĊę÷ü×šĂÜ 
- Ăć÷čĒøÖüĉîĉÝÞĆ÷îšĂ÷ÖüŠć 2 ðŘ ĀøČĂöćÖÖüŠć 15 ðŘ 
- öĊðøąüĆêĉēøÙĕêĔîĂéĊê  
- öĊĂćÖćø×ĂÜøąïïĂČęîøŠüöéšü÷ 

- öĊðøąüĆêĉ nephritis ĔîÙøĂïÙøĆü 

1.3 ĂćÖćøĒÿéÜĔîøą÷ąĒøÖ×ĂÜēøÙ 

- öĊõćüą anuria ĀøČĂ nephrotic syndrome 

- öĊõćüą azotemia ĕöŠÿĆöóĆîíŤÖĆïĂćÖćøĒÿéÜ 
2. öĊÖćøéĈđîĉîēøÙñĉéðÖêĉ 

2.1 øą÷ąĒøÖ×ĂÜēøÙ 

- õćüą oliguria ĀøČĂ azotemia îćîđÖĉî 2 ÿĆðéćĀŤ 
- ÙüćöéĆîēúĀĉêÿĎÜ îćîđÖĉî 3 ÿĆðéćĀŤ 
- Gross hematuria îćîđÖĉî 3 ÿĆðéćĀŤ 
- øąéĆï C3 ĔîđúČĂéêęĈ îćîđÖĉî 8-12 ÿĆðéćĀŤ   

2.2 øą÷ąìšć÷×ĂÜēøÙ 

- ēðøêĊîøĆęüĔîðŦÿÿćüą (proteinuria) îćîđÖĉî 6 đéČĂî 

- Microscopic hematuria îćîđÖĉî 1-2 ðŘ  
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ó÷ćíĉÿõćóìćÜĕê 

ÝćÖÖćøêøüÝéšü÷ÖúšĂÜÝčúìøøýîŤíøøöéćĔîßŠüÜĒøÖ×ĂÜēøÙÝąóïüŠć  ×îćé×ĂÜ glomeruli ×÷ć÷øŠüöÖĆï 
mesangial cell Ēúą leukocyte ēé÷đÞóćą neutrophil đóĉęö×ċĚî ïćÜøć÷ĂćÝöĊðøĉöćèöćÖÝîÖéđïĊ÷é capillary lumen ĔĀšĒÙïúÜ 
đðŨîñúđúČĂéĕðđúĊĚ÷ÜĕêúéúÜ ìĈĔĀš Glomerular Filtration Rate (GFR) úéúÜ Ĕîøć÷ìĊęöĊÙüćöøčîĒøÜöćÖĂćÝóï crescent 

formation ĀøČĂ interstitial inflammation ĒêŠóïĕéšĕöŠïŠĂ÷îĆÖ ÖćøêøüÝĂĉööĎîÿćøđøČĂÜĒÿÜ (immunofluorescence) 

Ýąóï IgG Ēúą C3 đÖćąìĊę glomeruli đðŨîĀúĆÖ îĂÖÝćÖîĊĚ÷ĆÜĂćÝóï C1q, C4, IgM, fibrinogen Ēúą factor B ĕéšïšćÜ ÖćøêøüÝ
éšü÷ÖúšĂÜÝčúìøøýîŤ ĂĉđúĘÖêøĂîÝąóï electron-dense deposit ĀøČĂ hump àċęÜđÖĉéÝćÖÖćøÿąÿöÿćøðøąÖĂïđßĉÜàšĂî
×ĂÜĂĉööĎîìĊęêĈĒĀîŠÜĔêš đ÷Č ęĂïčñĉü (subepithelial) ×ĂÜ glomerular basement membrane đðŨîúĆÖþèąđÞóćąĔîÖćø
üĉîĉÝÞĆ÷ēøÙîĊĚ1,2   

 

ÖćøøĆÖþć 
ÿŠüîĔĀâŠÝąđðŨîÖćøøĆÖþćĒïïðøąÙĆïðøąÙĂÜ ĕöŠüŠćÝąđðŨîĂćÖćøïüö ÙüćöéĆîēúĀĉêÿĎÜ ÖćøìĈÜćî×ĂÜĕêñĉéðÖêĉ 

øüöëċÜõćüąĒìøÖàšĂîĂČęîė ēé÷ÖćøÝĈÖĆéîĚĈĒúąđÖúČĂ ĔĀš÷ćøĆÖþćÙüćöéĆîēúĀĉêÿĎÜ ÷ćÖúčŠöĒøÖìĊęĒîąîĈ ÙČĂ ÷ć×ĆïðŦÿÿćüą
ÖúčŠö furosemide ĒêŠ÷ć×ĆïðŦÿÿćüąđóĊ÷ÜĂ÷ŠćÜđéĊ÷üöĆÖĕöŠÿćöćøëúéÙüćöéĆîēúĀĉêĕéšđóĊ÷ÜóĂĔîßŠüÜĒøÖ×ĂÜēøÙ éĆÜîĆĚî
ĂćÝóĉÝćøèć÷ćúéÙüćöéĆîēúĀĉêĔîÖúčŠöĂČęî ĕöŠüŠćÝąđðŨî vasodilator, calcium channel blocker, Angiotensin-Converting 

Enzyme inhibitors (ACE inhibitor), Angiotensin Receptor Blockers (ARB) ĀøČĂ -blocker ĒêŠÖćøĔßš÷ćßîĉéĔéßîĉéĀîċęÜ
ÝĈđðŨîêšĂÜĔßšéšü÷ÙüćöøąöĆéøąüĆÜ đßŠî ACE inhibitor ëċÜĒöšÝąöĊøć÷ÜćîüŠćĕéšñúéĊÖĆïēøÙ APSGN ĒêŠÖĘÙüøĀúĊÖđúĊę÷ÜĔîñĎšðśü÷ 
ìĊęöĊÖćøìĈÜćî×ĂÜĕêúéúÜöćÖ ĀøČĂĔîøć÷ìĊęöĊøąéĆïēóĒìÿđàĊ÷öĔîđúČĂéÿĎÜ (hyperkalemia) đßŠîđéĊ÷üÖĆï -blocker ìĊęêšĂÜĔßš
Ă÷ŠćÜøąüĆÜĔîñĎšðśü÷ĀĂïĀČé ĀĆüĔÝđêšîñĉéÝĆÜĀüą ĀøČĂĔîøć÷ìĊęöĊøąéĆïēóĒìÿđàĊ÷öĔîđúČĂéÿĎÜ (hyperkalemia) đðŨîêšî 
Ĕî×èąìĊęñĎšðśü÷õćüą hypertensive emergency đïČĚĂÜêšîĂćÝóĉÝćøèćĔĀš÷ć Hydralazine ìćÜĀúĂéđúČĂé ÝćÖîĆĚîÝċÜĔĀš÷ćßîĉéĀ÷é
ìćÜĀúĂéđúČĂéĂ÷ŠćÜêŠĂđîČęĂÜ đßŠî Nicardipine, Nitroprusside, Labetalol øŠüöÖĆï÷ć×ĆïðŦÿÿćüą  

ÿĈĀøĆïõćüąĒìøÖàšĂî×ĂÜēøÙìĊęĂćÝóïøŠüö đßŠî øąéĆïēóĒìÿđàĊ÷öĔîđúČĂéÿĎÜ  (hyperkalemia) øĆÖþćéšü÷Öćø
úéĂćĀćøēóĒìÿđàĊ÷öÿĎÜēé÷đÞóćąñúĕöš øŠüöÖĆï÷ć×ĆïðŦÿÿćüąÖúčŠö Furosemide ĂćÝóĉÝćøèćĔĀš K-binding exchange resin 

đóČęĂßŠü÷đóĉęöÖćø×ĆïēóĒìÿđàĊ÷öÝćÖøąïïìćÜđéĉîĂćĀćø ĒêŠĀćÖñĎšðśü÷÷ĆÜöĊøąéĆïēóĒìÿđàĊ÷öÿĎÜöćÖ ĀøČĂöĊõćüąîĚĈđÖĉî
ÝîøąïïìćÜđéĉîĀć÷ĔÝúšöđĀúüìĆĚÜìĊęĕéšøĆïÖćøøĆÖþćéšü÷÷ćĂ÷ŠćÜđêĘöìĊęĒúšü øüöëċÜñĎšðśü÷ìĊęöĊøąéĆï BUN ĔîđúČĂéÙĆęÜĂ÷ŠćÜøüéđøĘü 
Ēúą/ ĀøČĂ ÿĎÜöćÖÝîĂ÷ĎŠĔîøąéĆïìĊęĂćÝÖŠĂĔĀšđÖĉéĂĆîêøć÷ ĒîąîĈĔĀšĔßšÖćøïĈïĆéìéĒìîĕê (renal replacement therapy)3,8   

ēé÷ìĆęüĕðĕöŠĒîąîĈĔĀšĔßš÷ćÖéõĎöĉÙčšöĔîÖćøøĆÖþć APSGN đîČęĂÜÝćÖ÷ĆÜĕöŠöĊ×šĂöĎúÿîĆïÿîčîëċÜðøąē÷ßîŤìĊęĕéšøĆï
Ă÷ŠćÜßĆéđÝî14 ĒêŠĔîìćÜðäĉïĆêĉöĆÖĔĀš Corticosteroid ×îćéÿĎÜĀ÷éìćÜĀúĂéđúČĂéĔîñĎšðśü÷ APSGN ìĊęóïõćüą RPGN 

ĀøČĂ crescentic GN đóČęĂúéÖćøĂĆÖđÿï×ĂÜĕê2,8,15    
ĒöšüŠćÖćøýċÖþćĔîßŠüÜêšîđßČęĂüŠćÖćøøĆÖþćõćüąêĉéđßČĚĂ GABHS ìĊęøąïïìćÜđéĉîĀć÷ĔÝÿŠüîïîĀøČĂñĉüĀîĆÜéšü÷÷ćêšćîÝčúßĊó

êĆĚÜĒêŠđøĉęöĒøÖ ĕöŠöĊñúêŠĂÖćøéĈđîĉîēøÙ ĒêŠÖćøýċÖþćĔîßŠüÜĀúĆÜïŠÜßĊĚüŠćÖćøĔĀš Penicillin ÿćöćøëðŜĂÜÖĆîĒúąúéÙüćöøčîĒøÜ
×ĂÜ APSGN ĕéš éĆÜîĆĚîÝċÜĒîąîĈĔĀš÷ćêšćîÝčúßĊóÖúčŠö Penicillin ĀøČĂ Amoxicillin ĒÖŠñĎšðśü÷ìčÖøć÷ ĂćÝøüöĕðëċÜÿöćßĉÖĔîÙøĂïÙøĆü
ĒúąñĎšÿĆöñĆÿĔÖúšßĉééšü÷ đóČęĂðŜĂÜÖĆîÖćøĒóøŠÖøąÝć÷×ĂÜđßČĚĂ2,10,16     
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Öćøó÷ćÖøèŤēøÙ 

ñĎšðśü÷đéĘÖ APSGN öĊó÷ćÖøèŤēøÙĔîßŠüÜĒøÖ×ĂÜÖćøøĆÖþćéĊöćÖ ĂćÖćøïüö ÙüćöéĆîēúĀĉêÿĎÜ Ēúą gross 

hematuria öĆÖÝąĀć÷ĕðõć÷Ĕî 1-2 ÿĆðéćĀŤ ÖćøìĈÜćî×ĂÜĕêÖúĆïöćđðŨîðÖêĉõć÷Ĕî 3-4 ÿĆðéćĀŤ Ĕî×èąìĊę microscopic 

hematuria ĂćÝóïĕéšîćî 1-2 ðŘ ĂĆêøćêć÷ĔîðøąđìýìĊęÖĈúĆÜóĆçîćóïøćü 0.02-0.04 øć÷êŠĂ 100,000 ðøąßćÖø ÝćÖõćüą
îĚĈđÖĉîìĈĔĀšđÖĉéðĂéïüöîĚĈ (pulmonary edema) ĀĆüĔÝúšöđĀúü (congestive heart failure) êšĂÜĔÿŠìŠĂßŠü÷Āć÷ĔÝ ĔĀšÖćøïĈïĆé
ìéĒìîĕê ĒêŠĂ÷ŠćÜĕøÖĘêćöëČĂüŠćöĊĂĆêøćêć÷êęĈöćÖ đðŨîìĊęîŠćÿĆÜđÖêüŠć APSGN ĔîñĎšðśü÷đéĘÖöĆÖĕöŠđðŨîàĚĈ1,3 ×šĂöĎúĔîĂéĊêđßČęĂüŠć
ó÷ćÖøèŤēøÙĔîøą÷ą÷ćüÖĘéĊöćÖđßŠîÖĆî ñĎšðśü÷ìčÖøć÷Āć÷đðŨîðÖêĉ ĒêŠĔîðŦÝÝčïĆîĀúĆÜÝćÖìĊęöĊÖćøêĉéêćöñĎšðśü÷îćîÖüŠć 10 ðŘ 
óïüŠć öĊøć÷ÜćîÙüćöñĉéðÖêĉ×ĂÜñĎšðśü÷ìĆĚÜìĊęđÙ÷ðÖêĉĕðĒúšü ĕöŠüŠćÝąđðŨîēðøêĊîøĆęüĔîðŦÿÿćüą (proteinuria) ĀøČĂðŦÿÿćüąđðŨîđúČĂé 
(hematuria) øšĂ÷úą 3.5-60 ÙüćöéĆîēúĀĉêÿĎÜ øšĂ÷úą 3 øüöĕðëċÜ azotemia ÝćÖĕêđÿĊ÷Āć÷đøČĚĂøĆÜ îšĂ÷ÖüŠćøšĂ÷úą 1 ×ĂÜñĎšðśü÷
ìĆĚÜĀöé1,2,9,12 ðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤÖĆïó÷ćÖøèŤēøÙĔîøą÷ą÷ćüìĊęĕöŠéĊ ÙČĂ óïēðøêĊîøĆ ęüĔîðŦÿÿćüąĂ÷ŠćÜøčîĒøÜêŠĂđîČ ęĂÜ
êúĂéđüúć (persistent nephrotic range proteinuria ) Ēúą crescentic ÝćÖÖćøêøüÝßĉĚîđîČĚĂĕê2,3,8 đìĊ÷ïÖćøýċÖþć
ĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ óïñĎšðśü÷ 2 øć÷ (ÝćÖñĎšðśü÷ìĆĚÜĀöé 175 øć÷) ìĊęöĊēðøêĊîøĆęüĔîðŦÿÿćüą (proteinuria) 
ĀúĆÜĕéšøĆïÖćøøĆÖþćÝîĂćÖćøĒÿéÜĒúąñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøðÖêĉöćĒúšüđðŨîđüúć 3 ðŘ ĀîċęÜĔîÝĈîüîîĊĚóïÖćøìĈÜćî
×ĂÜĕêđÿČęĂöúÜĂ÷ŠćÜøüéđøĘüÝîÖúć÷đðŨîĕêđÿĊ÷Āć÷đøČĚĂøĆÜ7 éĆÜîĆĚîĂćÝÿøčðĕéšüŠć ĒöšüŠćó÷ćÖøèŤēøÙ×ĂÜ APSGN Ĕîøą÷ąÿĆĚî
ÝąéĊöćÖ ĒêŠÖćøêĉéêćöĒúąđòŜćøąüĆÜÙüćöñĉéðÖêĉĔîøą÷ą÷ćü÷ĆÜđðŨîÿĉęÜÿĈÙĆâ 
 

ÿøčð 

APSGN đðŨîēøÙĕêĂĆÖđÿïđÞĊ÷ïóúĆîìĊęóïĕéšïŠĂ÷ĔîñĎšðśü÷đéĘÖ ĂćÖćøĒÿéÜìćÜĕêðøąÖĂïéšü÷ ïüö ðŦÿÿćüąđðŨîđúČĂé 
(hematuria) ĒúąÙüćöéĆîēúĀĉêÿĎÜ ïćÜøć÷ĂćÝøčîĒøÜöćÖÝîđÖĉéõćüąĕêüć÷đÞĊ÷ïóúĆî ĀøČĂ RPGN ĂćÖćøĒÿéÜìćÜĕêđĀúŠćîĊĚ
öĆÖóïĀúĆÜÖćøêĉéđßČĚĂ GABHS ÝćÖøąïïìćÜđéĉîĀć÷ĔÝÿŠüîêšîðøąöćè 7-14 üĆî ĀøČĂìĊęñĉüĀîĆÜðøąöćè 2-3 ÿĆðéćĀŤ 
(latent period) 

ÖćøøĆÖþćēé÷ìĆęüĕððøąÖĂïéšü÷ ÖćøÝĈÖĆéîĚĈĒúąđÖúČĂ ÷ć×ĆïðŦÿÿćüą ÷ćúéÙüćöéĆîēúĀĉê ÷ćêšćîÝčúßĊóĔîÖúčŠö 
Penicillin ĔîðŦÝÝčïĆîöĊÖćøĒîąîĈĔĀš÷ćêšćîÝčúßĊóÖĆïÿöćßĉÖĔîÙøĂïÙøĆüĒúąñĎšÿĆöñĆÿĔÖúšßĉééšü÷ đóČęĂðŜĂÜÖĆîÖćøĒóøŠÖøąÝć÷
×ĂÜđßČĚĂ GABHS  

Öćøó÷ćÖøèŤēøÙ×ĂÜñĎšðśü÷đéĘÖĔîßŠüÜĒøÖ×ĂÜÖćøøĆÖþćéĊöćÖ ĒêŠĔîøą÷ą÷ćüöĊøć÷ÜćîõćüąēðøêĊîøĆęüĔîðŦÿÿćüą 
ðŦÿÿćüąđðŨîđúČĂé (hematuria) ÙüćöéĆîēúĀĉêÿĎÜ ĕêđÿĊ÷Āć÷đøČĚĂøĆÜ Ĕîøć÷ìĊęđÙ÷ĕéšøĆïÖćøøĆÖþćÝîöĊĂćÖćøðÖêĉöćÖŠĂî
öćÖ×ċĚîđøČęĂ÷ė éĆÜîĆĚîÖćøêĉéêćöĒúąđòŜćøąüĆÜÙüćöñĉéðÖêĉĔîøą÷ą÷ćüÝċÜđðŨîÿĉęÜÿĈÙĆâ 
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*  
 

ēøÙñĉüĀîĆÜÝćÖÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęóïïŠĂ÷ĔîđéĘÖ 

Common bacterial skin infections  

ßîÖćîêŤ ÿč×èĊüĆçîŤ* 
 

ēøÙñĉüĀîĆÜÝćÖÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ (cutaneous bacterial infection) 

ÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜđðŨîēøÙìĊęóïĕéšïŠĂ÷ĔîđéĘÖ ēé÷óïĕéšðøąöćèøšĂ÷úą 20 ×ĂÜñĎšðśü÷ìĊęöćøĆïÖćøøĆÖþć
ìĊęēøÜó÷ćïćú ÖúĕÖÖćøđÖĉéÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜ×ċĚîĂ÷ĎŠÖĆïðŦÝÝĆ÷1 éĆÜîĊĚ  

1. ðŦÝÝĆ÷×ĂÜñĎšðśü÷ (host factors) àċęÜĂćÝóïÖćøêĉéđßČĚĂĕéšĔîñĎšðśü÷ìĊęñĉüĀîĆÜðÖêĉ (primary infection) ĀøČĂđðŨî
ÖćøêĉéđßČ ĚĂïîñĉüĀîĆÜìĊ ęö ĊøĂ÷ēøÙĀøČĂöĊïćéĒñúöćÖŠĂî (secondary infection) đßŠî atopic dermatitis, burn, eczema 

îĂÖÝćÖîĊĚñĎšðśü÷ìĊęöĊõćüąõĎöĉÙčšöÖĆîïÖóøŠĂÜĒúąñĎšðśü÷ìĊęöĊ systemic disease ĂČęîđðŨîðŦÝÝĆ÷ìĊęĂćÝìĈĔĀšÖćøêĉéđßČĚĂìĊęñĉüĀîĆÜøčîĒøÜ
Ēúą÷ćÖĒÖŠÖćøøĆÖþć 

2. ðŦÝÝĆ÷×ĂÜđßČ ĚĂ (bacterial factors) đßČ ĚĂìĊ ęđðŨîÿćđĀêčÿŠüîĔĀâŠ×ĂÜÖćøêĉéđßČ ĚĂĒïÙìĊđøĊ÷ìĊ ęñĉüĀîĆÜ ĕéšĒÖŠ  
staphylococcus aureus Ēúą streptococcus pyogenes àċęÜđðŨîĒïÙìĊđøĊ÷ĒÖøöïüÖ ĔîÿŠüî×ĂÜđßČĚĂĒïÙìĊđøĊ÷ĒÖøöúï 
đßŠî pseudomonas aeruginosa öĆÖóïĔîñĎšðśü÷ìĊęöĊēøÙðøąÝĈêĆüĀøČĂõĎöĉêšćîìćîñĉéðÖêĉ 

3. ðŦÝÝĆ÷éšćîÿĉęÜĒüéúšĂö (environmental factors) 

ó÷ćíĉÿõćó×ĂÜÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜĒïŠÜêćöÙüćöúċÖ×ĂÜßĆĚîñĉüĀîĆÜĕéš éĆÜîĊĚ 
3.1 Superficial cutaneous infection đßŠî impetigo, ecthyma, superficial folliculitis, erythrasma 

3.2 Dermis and subcutaneous tissue infection đßŠî cellulitis, erysipelas, necrotizing fasciitis 

3.3 Toxin-mediated syndrome đßŠî staphylococcal scalded skin syndrome, toxic shock syndrome 

 

ēøÙñĉüĀîĆÜßîĉéđðŨîêčŠöóčóĂÜ (impetigo) 

đðŨîÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ĔîßĆĚîĀîĆÜÖĈóøšć (subcorneal infection) ìĊęóïĕéšïŠĂ÷ĔîđéĘÖēé÷đÞóćąñĎšðśü÷ìĊęĂć÷č
îšĂ÷ÖüŠć 6 ðŘ êĈĒĀîŠÜìĊęöĆÖóïøĂ÷ēøÙ ÙČĂ ïøĉđüèĔïĀîšć ÝöĎÖ øĂïðćÖ Ē×î×ć Öšî úĈêĆü öĆÖöĊĂćÖćøÙĆîøŠüöéšü÷ ēøÙñĉüĀîĆÜ
ßîĉéđðŨîêčŠöóčóĂÜ ĒïŠÜĕéš 2 ßîĉé ÙČĂ non-bullous impetigo àċęÜóïĕéšðøąöćèøšĂ÷úą 70 Ēúą bullous impetigo àċęÜóïĕéš
ðøąöćèøšĂ÷úą 30  

ÿćđĀêč×ĂÜēøÙ (etiology) 

đßČĚĂìĊęđðŨîÿćđĀêčĀúĆÖĔî non-bullous impetigo ÙČĂ Staphylococcus aureus Ēúą group A -hemolytic 

Streptococcus spp. ĔîÖøèĊ bullous impetigo ÿćđĀêčÖćøđÖĉéēøÙîĆĚîđðŨîñúöćÝćÖÖćøöĊ local production ×ĂÜ Exfoliative 

Toxin (Exfoliative Toxin A, Exfoliative Toxin B) àċęÜÿøšćÜöćÝćÖ phage group II Staphylococcal aureus ĔîïøĉđüèêĈĒĀîŠÜ
ìĊęöĊÖćøêĉéđßČĚĂ2 

ĂćÖćøĒÿéÜ (clinical features) 

ĂćÖćøĒÿéÜøć÷úąđĂĊ÷é×ĂÜēøÙ õćüąĒìøÖàšĂîĒúąÙüćöĒêÖêŠćÜ×ĂÜ impetigo ìĆĚÜ 2 ßîĉé éĆÜêćøćÜìĊę 1  
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êćøćÜìĊę 1 øć÷úąđĂĊ÷éĂćÖćøĒÿéÜĒúąÙüćöĒêÖêŠćÜ×ĂÜ impetigo ìĆĚÜ 2 ßîĉé 
 ĂćÖćøĒÿéÜĒúąõćüąĒìøÖàšĂî 

 non bullous impetigo bullous impetigo 

Clinical feature Tiny erythematous macule 

 

Fragile vesicle/pustule 

 

Superficial erosion with honey-

colored yellow crust 

Vesicles/ superficial bullae 

 

Flaccid, transparent bullae 

 

Ruptured bullae with surrounding 

erythema 

Distribution ĔïĀîšć øĂïÝöĎÖ ðćÖĒúąĒ×î×ć ĔïĀîšć úĈêĆü Öšî ĂüĆ÷üąđóý øĆÖĒøš ĒúąĒ×î×ć 
Associated finding ĂćÝóïêŠĂöîĚĈđĀúČĂÜēê ĂćÝóïĕ×š ĂŠĂîđóúĊ÷ĒúąìšĂÜđÿĊ÷ 

Clinical course ÖćøéĈđîĉîēøÙĕöŠøčîĒøÜ Āć÷ĕéšđĂÜ ĕöŠìĉĚÜ
øĂ÷ĒñúđðŨî ðøąöćè 2 ÿĆðéćĀŤ 

ÖćøéĈđîĉîēøÙĕöŠøčîĒøÜ Āć÷ĕéšđĂÜ ĕöŠìĉĚÜ
øĂ÷ĒñúđðŨîðøąöćè 3-6 ÿĆðéćĀŤ 

Complication - óïõćüąĒìøÖàšĂîđðŨî Acute Post-

Streptococcal Glomerulonephritis 

(APSGN) ĕéšðøąöćè 5% 

- ĕöŠÿĆöóĆîíŤÖĆïÖćøđÖĉé rheumatic fever 

ñĎšðśü÷ìĊęöĊõĎöĉÙčšöÖĆîêęĈ đéĘÖđúĘÖ ñĎšðśü÷ēøÙĕê 
ĀćÖöĊÖćøÖøąÝć÷×ĂÜ exfoliative toxin 

ĂćÝìĈĔĀšđÖĉé Staphylococcal Scalded 

Skin Syndrome (SSSS) 

:    
 

ÖćøêĉéđßČĚĂöĆÖđÖĉé×ċĚîĔîïøĉđüèñĉüĀîĆÜìĊęöĊó÷ćíĉÿõćóĂ÷ĎŠđéĉö đßŠî øĂ÷ĒñúÝćÖÖćøĒÙą ĒÖą đÖć øĂ÷ĒêÖĒ÷Ö
×ĂÜñĉüĀîĆÜÝćÖĂčïĆêĉđĀêč ïćéĒñúÝćÖÖćøēéîĕôĕĀöš êĈĒĀîŠÜìĊęöĆÖóïøĂ÷ēøÙ ĕéšĒÖŠ ïøĉđüèĔïĀîšć ÝöĎÖ øĂïðćÖ Ē×î×ć 
Öšî úĈêĆü öĆÖöĊĂćÖćøÙĆîøŠüöéšü÷ ÿŠüîĔĀâŠöĆÖĕöŠöĊĕ×š êĉéêŠĂĕéšÜŠć÷ñŠćîÖćøÿĆöñĆÿēé÷êøÜ (direct person-to-person contact) 

ĀøČĂñŠćîóćĀąîĈđßČĚĂēøÙ (fomites) 

ðŦÝÝĆ÷đÿĊę÷ÜìĊęÿĈÙĆâĔîÖćøđÖĉéēøÙ ĕéšĒÖŠ ÖćøöĊ colonization ×ĂÜđßČĚĂàċęÜöĆÖóïĔîïøĉđüèÝöĎÖ ÙĂĀĂ÷ øĆÖĒøš ×ćĀîĊï 
øüöìĆĚÜñĎšðśü÷ìĊęöĊēøÙñČęîõĎöĉĒóš ÖćøïćéđÝĘïïøĉđüèñĉüĀîĆÜ ÿč×ĂîćöĆ÷ìĊęĕöŠéĊ ĒúąÿõćóĂćÖćýøšĂîßČĚî (õćóìĊę 1) 
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õćóìĊę 1 ĒñúóčóĂÜßîĉéêČĚîĒïïìĊęđðŨîêčŠöîĚĈĔÿ 

:    
 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖ ÖćøêøüÝđóĉęöđêĉöìćÜĀšĂÜðäĉïĆêĉÖćø đßŠî ÖćøÿŠÜđóćąđßČĚĂÝćÖñĉüĀîĆÜ
ïøĉđüèøĂ÷ēøÙ ĂćÝóï staphylococcus ĀøČĂ streptococcus ÿćöćøëßŠü÷÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ĒúąöĊðøąē÷ßîŤĔîÖćøđúČĂÖĔßš÷ć
ðäĉßĊüîąìĊęêĂïÿîĂÜêŠĂđßČĚĂ 

ÖćøøĆÖþć (treatment) 

ÖćøøĆÖþćÙüøóĉÝćøèćëċÜĂć÷č õćüąõĎöĉêšćîìćîĒúąēøÙðøąÝĈêĆü×ĂÜñĎšðśü÷ ðøĉöćèøĂ÷ēøÙĒúąÖćøúčÖúćö
×ĂÜēøÙ õćüąĒìøÖàšĂî ÖćøéČĚĂ÷ć×ĂÜđßČĚĂ  

ñĎšðśü÷ìĊęĕöŠöĊēøÙðøąÝĈêĆü øĂ÷ēøÙÝĈÖĆéĂ÷ĎŠđÞóćąìĊęñĉüĀîĆÜđóĊ÷ÜđúĘÖîšĂ÷ ĕöŠöĊÖćøúčÖúćö ĕöŠöĊ systemic symptoms 

ĂćÝóĉÝćøèćĔßš Topical mupirocin, Retapamulin, ĀøČĂ Fusidic acid üĆîúą 2 ÙøĆĚÜ đßšć-đ÷Ęî îćî 1 ÿĆðéćĀŤ 
ñĎšðśü÷ìĊęöĊõĎöĉÙčšîÖĆîñĉéðÖêĉĀøČĂöĊøĂ÷ēøÙĀúć÷êĈĒĀîŠÜ óĉÝćøèćĔĀš÷ćðäĉßĊüîąßîĉéøĆïðøąìćî đßŠî Cloxacillin 

ĀøČĂ Cephalexin ÖøèĊìĊęĒóš÷ć Penicillin ÙüøóĉÝćøèćĔĀš Erythromycin îćî 7-10 üĆî 

ÖćøéĎĒúøĆÖþćìĆęüĕð ĕéšĒÖŠ ÖćøìĈÙüćöÿąĂćéĒñúĒúą wet dressing ĀúĊÖđúĊę÷ÜÖćøÿĆöñĆÿïøĉđüèøĂ÷ēøÙ 
ÖćøúšćÜöČĂïŠĂ÷ė ĒúąêĆéđúĘïÿĆĚîđóČęĂßŠü÷ðŜĂÜÖĆîÖćøĒóøŠđßČĚĂ 

Öćøó÷ćÖøèŤēøÙ (prognosis) 

Öćøó÷ćÖøèŤēøÙéĊ øĂ÷ēøÙĀć÷ēé÷ĕöŠöĊĒñúđðŨî 

 

ĒñúóčóĂÜßîĉéúċÖ (ecthyma) 

đðŨîÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜúċÖëċÜßĆĚîĀîĆÜĒìš (dermis) đßČęĂüŠćđðŨî non-bullous impetigo ìĊęđðŨî deep form2 

ÿćđĀêč×ĂÜēøÙ (etiology) 

đßČ ĚĂìĊ ęđðŨîÿćđĀêčĀúĆÖĔî Ecthyma ÙČĂ streptococcus pyogenes ēé÷ĂćÝóïÖćøêĉéđßČ ĚĂ staphylococcus 

aureus ĕéšĔîïćÜøć÷ 
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ĂćÖćøĒÿéÜ (clinical features) 
úĆÖþèąøĂ÷ēøÙöĆÖÙúšć÷ÖĆï non-bullous impetigo ìĊęúċÖëċÜßĆĚî dermis đøĉęöêšîöĆÖđðŨîêčŠöîĚĈĀøČĂêčŠöĀîĂÜ

õć÷ĀúĆÜÝćÖøĂ÷÷čÜĀøČĂĒöúÜÖĆéøŠüöÖĆîÖĆïÖćøĒÖąđÖćÝîĒêÖĂĂÖđðŨîÿąđÖĘéĀîćêøÜÖúćÜìĊęöĊ×ĂïĒñúĒéÜ ( firmly 

adherent crust with an erythematous base) đöČęĂÿąđÖĘéĀúčéĂĂÖÝąóï punched out ulcer àċęÜĀć÷ĒúšüđðŨîøĂ÷ĒñúđðŨî 
êĈĒĀîŠÜìĊęöĆÖóïøĂ÷ēøÙÙČĂ ïøĉđüèĒ×î×ć (õćóìĊę 2) 
 

 
õćóìĊę 2 ĒñúóčóĂÜßîĉéúċÖ 

:    
 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖøŠüöÖĆïÖćøêøüÝóïđßČĚĂĒïÙìĊđøĊ÷ÖŠĂēøÙÿćöćøëßŠü÷÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷
ĒúąöĊðøąē÷ßîŤĔîÖćøđúČĂÖĔßš÷ćðäĉßĊüîąìĊęêĂïÿîĂÜêŠĂđßČĚĂ 

ÖćøøĆÖþć (treatment) 

óĉÝćøèćĔĀš÷ćðäĉßĊüîąßîĉéøĆïðøąìćîđßŠîđéĊ÷üÖĆîÖĆïÖćøøĆÖþćēøÙñĉüĀîĆÜßîĉéđðŨîêčŠöóčóĂÜ ÖćøéĎĒúøĆÖþćìĆęüĕð 
ĕéšĒÖŠ ÖćøìĈÙüćöÿąĂćéĒñú Ēúą wet dressing 

Öćøó÷ćÖøèŤēøÙ (prognosis) 

øĂ÷ēøÙĀć÷ēé÷öĆÖöĊøĂ÷ĒñúđðŨîđîČęĂÜÝćÖó÷ćíĉÿõćóĂ÷ĎŠĔîßĆĚîĀîĆÜĒìš 
 

đàúúŤđîČĚĂđ÷ČęĂĂĆÖđÿï (cellulitis) 

đðŨîÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜìĊęßĆĚîĀîĆÜĒìš (dermis) ĒúąßĆĚîĕ×öĆîĔêšñĉüĀîĆÜ (subcutaneous tissue) 

ÿćđĀêč×ĂÜēøÙ (etiology) 

Cellulitis öĆÖđÖĉéêćöĀúĆÜÖćøïćéđÝĘïĀøČĂÖćøđÖĉéĒñúìĊęñĉüĀîĆÜ đßČĚĂìĊęđðŨîÿćđĀêčĀúĆÖìĊęóïĕéšïŠĂ÷ ìĊęÿčé ÙČĂ 
group A -hemolytic Streptococcus Ēúą staphylococcus aureus ĔîðŦÝÝčïĆîöĊøć÷ÜćîÖćøÖŠĂēøÙÝćÖđßČĚĂĂČęîĒêÖêŠćÜêćö
ÖúčŠöĂć÷č đßŠî ĔîđéĘÖđúĘÖĂć÷čîšĂ÷ÖüŠć 2 ðŘ ĂćÝóïđßČĚĂ Group B streptococci (GBS), Hemophilus influenzae type B 
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(Hib) đðŨîÿćđĀêč ÿŠüîĔîìćøÖĒøÖđÖĉéĒúąđéĘÖìĊęĂć÷čîšĂ÷ÖüŠć 3 đéČĂîĂćÝđÖĉéÝćÖ Streptococcus pneumonia ĀøČĂ 
Escherichia coli1 

Clinical features 

úĆÖþèąøĂ÷ēøÙìĊęñĉüĀîĆÜÝąïüö ĒéÜ øšĂî ÖéđÝĘï ×Ăïđ×êĕöŠßĆéđÝî ĔîÖøèĊìĊęÖćøêĉéđßČĚĂúčÖúćöĂćÝóïêčŠöîĚĈ
ĀøČĂđîČĚĂêć÷ ñĎšðśü÷öĆÖöĊĂćÖćø systemic symptoms øŠüöéšü÷ đßŠî ĕ×š ĂŠĂîđóúĊ÷ ĀîćüÿĆęî êŠĂöîĚĈđĀúČĂÜēê õćüąĒìøÖàšĂî
ìĊęóïøŠüö ĕéšĒÖŠ ascending lymphangitis, subcutaneous abscess, osteomyelitis, septic arthritis, bacteremia, thrombophlebitis, 

necrotizing fasciitis (õćóìĊę 3) 
 

 
õćóìĊę 3 đàúúŤđîČĚĂđ÷ČęĂĂĆÖđÿï 

:    
 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖøŠüöÖĆïÖćøêøüÝĀćđßČĚĂĒïÙìĊđøĊ÷ÖŠĂēøÙ đßŠî ÖćøìĈ Gram stain, ÖćøđóćąđßČĚĂ
đóČęĂĀćÿćđĀêčÝćÖĒñúĒúąđúČĂé×ĂÜñĎšðśü÷ 

ÖćøøĆÖþć (treatment) 

ÖćøøĆÖþćÙüøóĉÝćøèćëċÜÖúčŠöĂć÷č×ĂÜñĎšðśü÷ õćüąõĎöĉêšćîìćîĒúąēøÙðøąÝĈêĆü×ĂÜñĎšðśü÷ ðøĉöćèøĂ÷ēøÙ
ĒúąÖćøúčÖúćö×ĂÜēøÙ đßČĚĂìĊęđðŨîÿćđĀêč õćüąĒìøÖàšĂî ÖćøéČĚĂ÷ć×ĂÜđßČĚĂ ēé÷ìĆęüĕðÙüøĔĀš÷ćðäĉßĊüîąìĊęÙøĂïÙúčö group A 

-hemolytic Streptococcus Ēúą Staphylococcus aureus ÿĈĀøĆïñĎšðśü÷ìćøÖĒøÖđÖĉéĒúąđéĘÖđúĘÖ ÙüøĕéšøĆïÖćøêøüÝ 
ĀćÿćđĀêčēé÷úąđĂĊ÷éĒúąóĉÝćøèćĔĀš÷ćðäĉßĊüîąêćöđßČĚĂìĊęÖŠĂēøÙ 

Öćøó÷ćÖøèŤēøÙ (prognosis) 

Öćøó÷ćÖøèŤēøÙ×ċĚîÖĆïĀúć÷ðŦÝÝĆ÷ ñĎšðśü÷ìĊęĕöŠöĊēøÙðøąÝĈêĆüĒúąĕöŠöĊõćüąĒìøÖàšĂîöĆÖĀć÷éĊ 
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ēøÙĕôúćöìčŠÜ (erysipelas) 

đðŨîÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęßĆĚîĀîĆÜĒìšÿŠüîïî (upper dermis) ĒúąöĊ lymphatic involvement  

ÿćđĀêč×ĂÜēøÙ (etiology) 

đßČĚĂìĊęđðŨîÿćđĀêčĀúĆÖ ÙČĂ group A -hemolytic Streptococcus Ēúą Staphylococcus aureus  
Clinical features 

úĆÖþèąøĂ÷ēøÙìĊęñĉüĀîĆÜÝąïüö ĒéÜ øšĂî ÖéđÝĘï øĂ÷ĒéÜÝąÙŠĂ÷ė ×÷ć÷ĂĂÖßšćė öĊ×Ăïđ×êßĆéđÝî ĂćÝóï
úĆÖþèąñĉüĀîĆÜìĊęĀîćÙúšć÷đðúČĂÖÿšö ĔîÖøèĊìĊęÖćøêĉéđßČĚĂúčÖúćöĂćÝóïêčŠöîĚĈĀøČĂđîČĚĂêć÷ ñĎšðśü÷öĆÖöĊĂćÖćø systemic 

symptoms øŠüöéšü÷ đßŠî ĕ×š ĂŠĂîđóúĊ÷ ĀîćüÿĆęî êŠĂöîĚĈđĀúČĂÜēê đðŨîêšî ēé÷êĈĒĀîŠÜìĊęóïïŠĂ÷ ĕéšĒÖŠ Ē×î ×ć ĒúąĔïĀîšć  
ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖøŠüöÖĆïÖćøêøüÝĀćđßČĚĂĒïÙìĊđøĊ÷ÖŠĂēøÙ  
ÖćøøĆÖþć (treatment) 

ÖćøøĆÖþćēé÷ÖćøĔßš÷ćðäĉßĊüîąßîĉéøĆïðøąìćîĀøČĂÞĊéđ×šćđÿšîđúČĂé ÙüøóĉÝćøèćëċÜÙüćöøčîĒøÜ×ĂÜēøÙ 
đßČĚĂìĊęđðŨîÿćđĀêč õćüąĒìøÖàšĂî øŠüöÖĆîÖĆïÖćøøĆÖþćêćöĂćÖćø đßŠî ÖćøĔĀš÷ćĒÖšðüé úéĕ×š ĒúąÖćøìĈĒñúĀćÖöĊÖćøúčÖúćö
ÝîđðŨîêčŠöîĚĈĀøČĂđîČĚĂêć÷ ēé÷ìĆęüĕðÙüøĔĀš÷ćðäĉßĊüîąìĊęÙøĂïÙúčö group A -hemolytic Streptococcus Ēúą staphylococcus 

aureus  
Öćøó÷ćÖøèŤēøÙ (prognosis) 

Öćøó÷ćÖøèŤēøÙ×ċĚîÖĆïĀúć÷ðŦÝÝĆ÷ ñĎšðśü÷ìĊęĕöŠöĊēøÙðøąÝĈêĆüĒúąĕöŠöĊõćüąĒìøÖàšĂîöĆÖĀć÷éĊ 
 

ēøÙĕ×šĂĊéĈĂĊĒéÜ (scarlet fever) 

ÿćđĀêč×ĂÜēøÙ (etiology) 

Scarlet fever đðŨîēøÙìĊ ęđÖĉéÝćÖ Streptococcal Pyogenic Exotoxins type A (SPE-A), B (SPE-B) Ēúą C 

(SPE-C) ÿøšćÜÝćÖ group A -hemolytic streptococcus öĆÖêćöĀúĆÜÖćøđÖĉé tonsillitis ĀøČĂ pharyngitis ēé÷ÿŠüîĔĀâŠ
óïĔîđéĘÖßŠüÜĂć÷č 1-10 ðŘ đîČęĂÜÝćÖðøąöćèøšĂ÷úą 80 ×ĂÜñĎšðśü÷ìĊęĂć÷čöćÖÖüŠć 10 ðŘ öĆÖÿøšćÜ anti-SPE antibody 
àċęÜßŠü÷ðŜĂÜÖĆîÖćøđÖĉéēøÙ 

ĂćÖćøĒÿéÜ (clinical features) 
ñĎšðśü÷öĆÖöĊðøąüĆêĉĕ×šÿĎÜđÞĊ÷ïóúĆî öĊĂćÖćøđÝĘïÙĂ ĒúąöĆÖöĊĂćÖćøđĀîČęĂ÷ĂŠĂîđóúĊ÷ ðüéýĊøþą îĈöćÖŠĂî 

ĀúĆÜÝćÖöĊĕ×šðøąöćè 12-48 ßĆęüēöÜ êŠĂöćÝąđøĉęööĊñČęîĒéÜÙúĈĒúšüÿćÖÙúšć÷Öøąéćþìøć÷ (sandpaper-like texture) 

ēé÷ñČęîöĆÖđøĉęöêšîìĊęïøĉđüèÙĂ ĀîšćĂÖ øĆÖĒøš ĒúąÖøąÝć÷ĒéÜìĆĚÜêĆüēé÷đüšîïøĉđüèøĂïðćÖìĊęöĆÖéĎàĊéÖüŠćñĉüĀîĆÜ×šćÜđÙĊ÷Ü 
(circumoral pallor) óïúĆÖþèąÝčéđúČĂéĂĂÖìĊęđøĊ÷ÜÖĆîđðŨîđÿšî (Pastia�s lines) (õćóìĊę 4) ïøĉđüè×šĂóĆï øĆÖĒøš ×ćĀîĊï 
êøüÝøŠćÜÖć÷ĂćÝóï exudative tonsillitis ĒúąúĉĚîöĊúĆÖþèąđðŨî strawberry tongue (õćóìĊę 5) ñČęîñĉüĀîĆÜđðŨîÝčéĒéÜ
×îćéđúĘÖìĆęüêĆü (scarlatiniform exanthema) (õćóìĊę 6) ĂćÝóïÖćøúĂÖ×ĂÜñĉüĀîĆÜ (desquamation) (õćóìĊę 7) ēé÷đÞóćą
ïøĉđüèöČĂĒúąđìšćõć÷ĀúĆÜÝćÖñČęîĀć÷ 7-10 üĆî õćüąĒìøÖàšĂîìĊęóï ĕéšĒÖŠ otitis media, mastoiditis, sinusitis, pneumonia, 

myocarditis, meningitis, arthritis, hepatitis, acute glomerulonephritis, rheumatic fever3 
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õćóìĊę 4 Pastia�s line 

:    
 

 

õćóìĊę 5 Strawberry tongue 

:    
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õćóìĊę 6 Scarlatiniform exanthema  

:    
 

 
õćóìĊę 7 Desquamation 

:    
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ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖøŠüöÖĆïÖćøêøüÝĀćđßČĚĂĒïÙìĊđøĊ÷ÖŠĂēøÙ (throat culture) ×ċĚîđßČĚĂ group A 

streptococcus ñúđúČĂéĂćÝóï Antistreptolysin O (ASO) Ēúą anti-DNase B antibodies ÿĎÜ×ċĚî 

ÖćøøĆÖþć (treatment) 

ÖćøøĆÖþćēé÷ÖćøĔßš÷ćðäĉßĊüîąßîĉéøĆïðøąìćîìĊęÙøĂïÙúčöđßČĚĂìĊęđðŨîÿćđĀêčĀúĆÖ ÙČĂ group A -hemolytic 

streptococcus ÷ćĀúĆÖĕéšĒÖŠ Penicillin (Amoxicillin) đðŨîđüúć 10-14 üĆî ēé÷ñĎšðśü÷öĆÖöĊĂćÖćøéĊ×ċĚîĀúĆÜÝćÖĕéš÷ćõć÷Ĕî 
24-48 ßĆęüēöÜ øą÷ąđüúćÖćøĔĀš÷ćðäĉßĊüîąĂ÷ŠćÜîšĂ÷ 10 üĆî đóČęĂðŜĂÜÖĆîÖćøđÖĉé rheumatic fever øŠüöÖĆîÖĆïÖćøøĆÖþć
êćöĂćÖćø đßŠî ÖćøĔĀš÷ćĒÖšðüé úéĕ×š ÖøèĊìĊęĒóš÷ć Penicillin ĂćÝóĉÝćøèćĔĀš Clindamycin ĀøČĂ Macrolide 

Öćøó÷ćÖøèŤēøÙ (prognosis) 

Öćøó÷ćÖøèŤēøÙ×ċĚîÖĆïĀúć÷ðŦÝÝĆ÷ ñĎšðśü÷ìĊęĕöŠöĊēøÙðøąÝĈêĆüĒúąĕöŠöĊõćüąĒìøÖàšĂîöĆÖĀć÷éĊ 
 

Staphylococcal scalded skin syndrome 

Staphylococcal Scalded Skin Syndrome (SSSS) đÖĉéÝćÖÖćøöĊ hematogenous dissemination ×ĂÜ exfoliative 

(epidermolytic) toxin ìĈĔĀšđÖĉéÖćøĒ÷Ö×ĂÜĀîĆÜÖĈóøšćĔîßĆĚî granular layer àċęÜ exfoliative toxin îĊĚ÷ĆÜđðŨîÿćđĀêč×ĂÜ
ÖćøđÖĉé bullous impetigo ĂĊÖéšü÷  

Staphylococcal scalded skin syndrome öĆÖđÖĉéĔîđéĘÖđúĘÖĒúąìćøÖ đîČęĂÜÝćÖÖćøÖĈÝĆé toxin ìćÜĕêìĊęĕöŠÿöïĎøèŤ
Ēúą÷ĆÜ×ćé toxin-neutralizing antibodies îĂÖÝćÖîĊĚñĎ šðśü÷ chronic renal insufficiency Ēúą immune deficiency 

ÿćöćøëđÖĉéēøÙîĊĚĕéšđßŠîđéĊ÷üÖĆî2  

ÿćđĀêč×ĂÜēøÙ (etiology) 

Exfoliative toxin (ETs) ìĊ ę đð ŨîÿćđĀê č×ĂÜÖćøđÖĉéēøÙ SSSS öĊ 2 ßîĉé Ù ČĂ ETA Ēúą ETB ëĎÖÿø šćÜÝćÖđßČĚĂ 
staphylococcus aureus phage group II strains (type 71 Ēúą 55) ēé÷ toxin ÝąöĊÖćøĒóøŠÖøąÝć÷ÝćÖêĈĒĀîŠÜìĊęöĊÖćøêĉéđßČĚĂ
đ×šćÿĎ ŠÖøąĒÿēúĀĉê (hematogenous dissemination) ÖøąÝć÷ĕðìĆ ęüøŠćÜÖć÷ ēé÷ĕðÝĆïÖĆï Desmoglein 1 (Dsg1) 
îĈĕðÿĎŠÖćøđÖĉé bulla formation ĒúąÖćøĒ÷ÖÖĆî×ĂÜđàúúŤĀîĆÜÖĈóøšćĔîßĆĚî granular layer ĔîđéĘÖöĆÖóïêĈĒĀîŠÜìĊęêĉéđßČĚĂ 
(infectious focus) ìĊęïøĉđüè nasopharynx, conjunctivae, øĂïðćÖ, øĂïÖšî, ĂüĆ÷üąđóý, ÿąéČĂ 

ĂćÖćøĒÿéÜ (clinical features) 
ñĎšðśü÷öĆÖöĊðøąüĆêĉĕ×šÿĎÜ ÖøąÿĆïÖøąÿŠć÷ øšĂÜÖüî öĊñČęîĒéÜìĆĚÜêĆü (generalized erythroderma) úĆÖþèąñČęîĒéÜ

Ùúšć÷øĂ÷ĕĀöšĒéé (sunburn-like erythema) đÝĘïìĊęñĉüĀîĆÜ ēé÷ĂćÖćøĒéÜìĊęñĉüĀîĆÜöĆÖđøĉęöÝćÖïøĉđüèýĊøþąĒúą×šĂóĆï 
ÖøąÝć÷ìĆęüìĆĚÜêĆüõć÷Ĕî 48 ßĆęüēöÜ êŠĂöćñĉüĀîĆÜđøĉęööĊøĂ÷÷ŠîĒúąđðŨîêčŠöîĚĈóĂÜ ĒúąúĂÖĀúčé×ĂÜßĆĚîĀîĆÜÖĈóøšćđöČęĂöĊÖćøđÿĊ÷éÿĊ 
éšćîĔêšêŠĂñĉüĀîĆÜìĊęúĂÖĀúčéöĊúĆÖþèąđðŨî moist erythematous base êøüÝ Nikolsky�s sign ĔĀšñúïüÖ4    

ĂćÖćøĒÿéÜìĊęđðŨîúĆÖþèąđÞóćą×ĂÜ SSSS ÙČĂ ñČęîïøĉđüèøĂïðćÖ øĂïÝöĎÖ øĂïêć öĆÖöĊÿąđÖĘéĒúąøĂ÷ĒêÖ
ēé÷øĂï (periorificial crusting and radial fissuring) ēé÷ĕöŠöĊøĂ÷ēøÙĔîðćÖ (õćóìĊę 8) 

õć÷ĀúĆÜÝćÖÖćøúĂÖĀúčé×ĂÜñĉüĀîĆÜ àċęÜÝąĔßšđüúćðøąöćè 3-5 üĆî ÝąđÖĉéÖćøÿøšćÜ×ĂÜßĆĚîñĉüĀîĆÜ×ċĚîĔĀöŠ 
(re-epithelialization) ēé÷ĕöŠöĊĒñúđðŨî øĂ÷ēøÙöĆÖĀć÷õć÷Ĕî 1-2 ÿĆðéćĀŤ ĀćÖĕöŠöĊõćüąĒìøÖàšĂî 
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õćóìĊę 8 Staphylococcal scalded skin syndrome 

:    

 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøìćÜÙúĉîĉÖøŠüöÖĆïÖćøêøüÝĀćđßČĚĂĒïÙìĊđøĊ÷ÖŠĂēøÙÝćÖĒñúêĉéđßČĚĂïøĉđüè nasopharynx, 

đ÷ČęĂïčêć, ÝöĎÖ ×ċĚîđßČĚĂ staphylococcal aureus ĒêŠÖćøđóćąđßČĚĂÝćÖïøĉđüèêčŠöîĚĈĀøČĂñĉüĀîĆÜìĊęúĂÖĀúčéöĆÖĕöŠóïđßČĚĂ   
ÖćøøĆÖþć (treatment) 

óĉÝćøèćøĆïñĎšðśü÷ĕüšĔîēøÜó÷ćïćú ĔĀšÖćøøĆÖþćēé÷ÖćøĔßš÷ćðäĉßĊüîąìćÜĀúĂéđúČĂééĈ đßŠî Cloxacillin 100 

öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĀćÖĒñúìĊęñĉüĀîĆÜéĊ×ċĚî ĕ×šúéúÜÿćöćøëđðúĊę÷îđðŨî÷ćðäĉßĊüîąßîĉéøĆïðøąìćî đßŠî Dicloxacillin, 

Cephalexin đðŨîđüúć 7 üĆî øŠüöÖĆïÖćøøĆÖþćêćöĂćÖćø ĕéšĒÖŠ ÖćøĔĀš÷ćúéĕ×š ÖćøéĎĒúñĉüĀîĆÜìĊęĀúčéúĂÖ ÖćøĔĀšÿćøîĚĈ
ĒúąđÖúČĂĒøŠĂ÷ŠćÜđĀöćąÿö đòŜćøąüĆÜõćüąĒìøÖàšĂîìĊęĂćÝđÖĉé×ċĚî đßŠî electrolyte imbalance, pneumonia, septicemia5 

Öćøó÷ćÖøèŤēøÙ (prognosis) 

ĀćÖĕéšøĆïÖćøéĎĒúìĊęđĀöćąÿö øĂ÷ēøÙĀć÷ēé÷ĕöŠöĊøĂ÷ĒñúđðŨî ĂĆêøćÖćøđÿĊ÷ßĊüĉêðøąöćèøšĂ÷úą 3 

 

ÿøčð 
ÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ìĊęñĉüĀîĆÜđðŨîēøÙìĊęóïĕéšïŠĂ÷ĔîđéĘÖ üĉîĉÝÞĆ÷ēé÷ĔßšĂćÖćøĒÿéÜ×ĂÜñĎšðśü÷ĒúąøĂ÷ēøÙìĊęñĉüĀîĆÜ

đðŨîĀúĆÖ ÖćøêøüÝđóĉęöđêĉöìćÜĀšĂÜðäĉïĆêĉÖćø đßŠî ÖćøđóćąđßČĚĂ đóČęĂøąïčđßČĚĂÖŠĂēøÙ öĊðøąē÷ßîŤĔîÖćøøĆÖþć  đóČęĂđúČĂÖĔßš
÷ćðäĉßĊüîąĂ÷ŠćÜđĀöćąÿö ÖćøĔĀš÷ćðäĉßĊüîąìĊęëĎÖêšĂÜĒúąøüéđøĘüöĊñúêŠĂÖćøó÷ćÖøèŤēøÙĒúąðøąÿĉìíĉõćóĔîÖćøøĆÖþć 
ìĆĚÜîĊĚÙüøĔĀšÙĈĒîąîĈñĎšðśü÷ĔîđøČęĂÜÿč×ĂîćöĆ÷ìĊęéĊđóČęĂðŜĂÜÖĆîÖćøĒóøŠÖøąÝć÷×ĂÜēøÙĒúąÖćøÖúĆïđðŨîàĚĈ 
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*  
 

ĒîüìćÜÖćøüĉîĉÝÞĆ÷ĒúąÖćøøĆÖþćēøÙñČęîñšćĂšĂö 

Diagnosis and treatment of diaper dermatitis 

îčßîćä øčÝĉđöíćõćÿ* 
 

ñČęîñšćĂšĂö (diaper dermatitis ĀøČĂ nappy rash) đðŨîēøÙñĉüĀîĆÜĂĆÖđÿïìĊęóïïŠĂ÷öćÖëċÜøšĂ÷úą 201 ×ĂÜñĎšðśü÷
ìĊęöćøĆïÖćøøĆÖþćìĊęÙúĉîĉÖēøÙñĉüĀîĆÜ ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜĔîßŠüÜĂć÷čîšĂ÷ÖüŠć 12 đéČĂî îĉ÷ćöÙĈÝĈÖĆéÙüćö×ĂÜ diaper 

dermatitis Āöć÷ëċÜ úĆÖþèąÖćøĂĆÖđÿï×ĂÜñĉüĀîĆÜïøĉđüèìĊęñĎšðśü÷ÿüöĔÿŠñšćĂšĂö đîČęĂÜÝćÖïøĉđüèìĊęÿüöĔÿŠñšćĂšĂööĊÿõćóñĉü
ĒêÖêŠćÜÝćÖñĉüĀîĆÜïøĉđüèĂČęî ÝċÜÖŠĂĔĀšđÖĉéēøÙñĉüĀîĆÜĀúćÖĀúć÷úĆÖþèą îĂÖÝćÖÖćøĂĆÖđÿïìĊęđÖĉéÝćÖÖćøøąÙć÷đÙČĂÜÿĆöñĆÿ 
(irritant contact dermatitis) ĒúšüñĉüĀîĆÜïøĉđüèìĊęđéĘÖÿüöĔÿŠñšćĂšĂöĔîüĆ÷ìćøÖ ĂćÝÝąđÖĉéÖćøĂĆÖđÿïÝćÖÿćđĀêčêŠćÜė 
ĕéšĒÖŠ ÖćøêĉéđßČĚĂ candida (candida diaper dermatitis) ēøÙñĉüĀîĆÜēé÷êøÜ (primary cutaneous disorders) đßŠî 
ēøÙÿąđÖĘéđÜĉî Ēúą seborrheic dermatitis đðŨîêšî ĀøČĂēøÙìĊęđÖĉéÖĆïĂüĆ÷üąêŠćÜė ìĆęüøŠćÜÖć÷ (systemic) ìĊęìĈĔĀšđÖĉéñČęî
ïøĉđüèîĊĚĕéšĒÖŠ acrodermatitis enteropathica Ēúą Langerhans cell histiocytosis2 (êćøćÜìĊę 1) ĔîìĊęîĊĚñĎšđ×Ċ÷îöĊÙüćöðøąÿÜÙŤ
ìĊęÝąđÿîĂĒîüìćÜÖćøüĉîĉÝÞĆ÷ñČęîñšćĂšĂöĔîúĆÖþèąêŠćÜė øüöìĆĚÜĒîüìćÜĔîÖćøøĆÖþćĂĆîĕéšĒÖŠ ĀúĊÖđúĊę÷ÜÿćøìĊęĒóšĀøČĂ
øąÙć÷đÙČĂÜ ÖćøéĎĒúñĉüìĊęëĎÖêšĂÜ ÖćøĔĀš×šĂöĎúÙüćöøĎš ÙĈĒîąîĈìĊęđĀöćąÿöĒÖŠñĎšðÖÙøĂÜ Ēúąìšć÷ìĊęÿčé ÙČĂ ÖćøĔßš÷ćìĊęÝĈđóćą
ÖĆïÿćđĀêč×ĂÜēøÙ 

 
êćøćÜìĊę 1 Diaper dermatitis; differential diagnosis2 

ēøÙ ÿćđĀêč ĂćÖćøĒúąĂćÖćøĒÿéÜ ĂćÖćøìĊęóïøŠüö 

Inflammatory disease   

Irritant contact 

dermatitis 

ÖćøđÿĊ÷éÿĊÖĆïñšćĂšĂö ĒúąĀøČĂÖćø
ÿĆöñĆÿðŦÿÿćüąĀøČĂĂčÝÝćøą 

Erythematous patches, 

papules, scaling/ sparing 

flexoral area 

- 

Allergic contact 

dermatitis 

ĒóšñšćĂšĂö/ ÿćøìĊęĂ÷ĎŠìĊęñĉüÿĆöñĆÿ×ĂÜ
ñšćĂšĂö 

Erythematous patches, 

papules, scaling ïøĉđüèìĊęÿĆöñĆÿ
ñšćĂšĂö 

- 

Seborrheic 

dermatitis 

(infantile) 

ĕöŠìøćïÿćđĀêčĒîŠßĆé 
  

Yellowish scales, erythema/ 
skin folds, scalp 

öĆÖóïñČęîìĊęïøĉđüèýĊøþąĒúą
ĔïĀîšćøŠüöéšü÷ 

- 

Intertrigo ÖćøđÿĊ÷éÿĊøąĀüŠćÜñĉüĀîĆÜ Erythematous patches, 

intertriginous area 

- 
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êćøćÜìĊę 1 Diaper dermatitis; Differential diagnosis2 (êŠĂ) 
ēøÙ ÿćđĀêč ĂćÖćøĒúąĂćÖćøĒÿéÜ ĂćÖćøìĊęóïøŠüö 

Infections    

- Candida infections - đßČĚĂ candida albicans - Papules and pustules/ 

satellite lesions of diaper 

dermatitis 

- 

- Dermatophyte 

infection 

- đßČĚĂ dermatophyte - Annular erythematous 

plaque, raise border 

- 

- Perianal streptococcal 

and staphylococcal 

dermatitis 

- đßČĚĂ streptococci, 

staphylococci 

- Perianal erythema, fissures - ðüé, ĒÿïøšĂî 
ēé÷đÞóćąĀúĆÜ
×ĆïëŠć÷ 

Nutritional dermatoses    

- Zinc deficiency 

(õćüą×ćéÿĆÜÖąÿĊ) 
- Acrodermatitis 

enteropathica øąéĆï
ÿĆÜÖąÿĊêęĈĔîîöĒöŠ  
õćüąÖćøéĎéàċöñĉéðÖêĉ 
(malabsorption) 

- Zinc-poor IV 
hyperalimentation 

- Psoriasiform plaques/ 

periorificial area acral 

- ëŠć÷đĀúü, ñöøŠüÜ, 
irritability, failure 

to thrive 

Malignancy    

- Langerhans cell 

histiocytosis 

- Unknown - Erythematous/ 

hypopigmented 

hemorrhagic crusted 

papules  

- Related to 

- Involvement of 

other organs 

(mainly bones, 

lung, liver) 

 

ñČęîøąÙć÷ÿĆöñĆÿÝćÖÿćøìĊęÖŠĂĔĀšđÖĉéÖćøøąÙć÷đÙČĂÜ (Diaper (irritant) dermatitis; DD) 

đðŨîÿćđĀêč×ĂÜñČęîñšćĂšĂöìĊęóïĕéšïŠĂ÷ìĊęÿčé ÝćÖÖćøýċÖþćìĆęüēúÖóïüŠć đéĘÖìćøÖøšĂ÷úą 50-60 đÙ÷ðøąÿïõćüąîĊĚ3 

ĂčïĆêĉÖćøèŤÿĎÜÿčéìĊęĂć÷č 9-12 đéČĂî4 ēé÷ìĊęÙüćöøčîĒøÜÝąĒêÖêŠćÜêćöÿćđĀêčìĊęöćÖøąêčšî ĕéšĒÖŠ ÙüćöëĊę×ĂÜÖćøðŦÿÿćüą
ĀøČĂĂčÝÝćøą üĉíĊÖćøìĈÙüćöÿąĂćéìĊęñĎšðÖÙøĂÜìĈđðŨîðøąÝĈ (cleansing routines) ñúĉêõĆèæŤìĊęĔßšĔîÖćøìĈÙüćöÿąĂćé
ĀøČĂìćñĉüĀîĆÜïøĉđüèìĊęÿĆöñĆÿñšćĂšĂö üĆÿéčìĊęîĈöćñúĉêđðŨîñšćĂšĂöÿĈđøĘÝøĎð ÙüćöëĊęĔîÖćøđðúĊę÷îñšćĂšĂö øüöìĆĚÜĔîēøÙøąïï
ìćÜđéĉîĂćĀćø 

ó÷ćíĉÖĈđîĉé 

đÖĉéÝćÖÖćøÿĆöñĆÿĂčÝÝćøą ĒúąðŦÿÿćüąđðŨîđüúćîćî øŠüöÖĆïñĉüĀîĆÜöĊÙüćöĂĆïßČĚî ĒúąĒÞąÝćÖÙüćöøšĂîĒúą
đĀÜČęĂ ìĊęĂïĂ÷ĎŠĔêšñšćĂšĂö (diaper occlusion) õćüąđĀúŠćîĊĚÿŠÜñúêŠĂÙüćöđðŨîÖøééŠćÜ×ĂÜñĉüĀîĆÜ (skin pH)5 ìĈĔĀšđÖĉéÿõćüą
ìĊę pH đðŨîéŠćÜöćÖ×ċĚî ÿŠÜñúêŠĂÖćøđðúĊę÷îĒðúÜ×ĂÜ microbial colonization ĕðÖøąêčšîÖćøìĈÜćî×ĂÜ protease Ēúą 

lipase enzymes ìĈñĉüĀîĆÜïĂïïćÜöćÖ×ċĚî (impair skin barrier) øŠüöÖĆïöĊÖćøđÿĊ÷éÿĊ (friction) Ă÷ĎŠêúĂé ìĈĔĀšđÖĉéĂćÖćø
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ĂĆÖđÿïìĊęñĉüĀîĆÜĕéšÜŠć÷×ċĚî ÝćÖìĆĚÜĀöéìĊęÖúŠćüöćîĊĚ ìĈĔĀš diaper area öĊēĂÖćÿìĊęÝąÖćøêĉéđßČĚĂÝćÖ candida albicans Ēúą 

bacteria ßîĉéêŠćÜė ĂćìĉđßŠî Staphylococcus aureus, (b-hemolytic) streptococcus sp., E. coli, and Bacteroides 

spp.6-8 

ĂćÖćøĒúąĂćÖćøĒÿéÜ     
ñČęîĒéÜđÞóćąÿŠüîîĎî×ĂÜñĉüĀîĆÜ öćÖÖüŠćïøĉđüèøĂ÷óĆïìĊęĕöŠĕéšÿĆöñĆÿñšćĂšĂö (spares the inguinal fold) Ēúą 

intertriginous area (õćóìĊę 1) ēé÷đÖĉéìĊęêĈĒĀîŠÜ Öšî ĂüĆ÷üąđóý êšî×ćéšćîĔî ÝîëċÜøĂïđĂü (waistline) ĂćÖćøđøĉęöĒøÖ
ĂćÝđðŨîđóĊ÷Ü mild erythema ĔîêĈĒĀîŠÜĕöŠÖüšćÜ ĀćÖĕöŠĕéšøĆïÖćøøĆÖþćÝąìĈĔĀšñČęîĒéÜöćÖ×ċĚî moderate erythema 

ēé÷ĂćÝđøĉęööĊÝčéĒéÜ papules øŠüöéšü÷ìĊęêĈĒĀîŠÜ diapered area ñĎšðśü÷ÝąđøĉęööĊĂćÖćøđÝĘïĀøČĂÜĂĒÜ ēé÷đÞóćąđüúć
ìĈÙüćöÿąĂćé ĒúąĔîøć÷ìĊęđðŨîøčîĒøÜ ÝąđøĉęööĊ papules, pustules Ēúą skin erosion Ēúą/ ĀøČĂĒñúđðŗé (open wounds)9 

 

  
õćóìĊę 1 úĆÖþèąìĊęóïïŠĂ÷×ĂÜ irritant contact dermatitis  

: Diaper Dermatitis; DD  erythematous patches and papules on inguinal and inner thigh  
(spare the inguinal fold) 

 

ĒîüìćÜÖćøøĆÖþćĒúąĒîüìćÜÖćøðŜĂÜÖĆî ðøąÖĂïéšü÷  
1. ÙüøđðúĊę÷îñšćĂšĂöïŠĂ÷ÙøĆĚÜ đóČęĂúéÖćøÿĆöñĆÿðŦÿÿćüąĀøČĂĂčÝÝćøąđðŨîđüúćîćî   
2. ÙüøđúČĂÖñšćĂšĂöÿĈđøĘÝøĎðßîĉéìĊęéĎéàĆïÙüćößČĚîĕéšéĊ (supra-absorbent diaper) 

3. ìĈÙüćöÿąĂćéñĉüĀîĆÜìćøÖéšü÷ñúĉêõĆèæŤìĊęĂŠĂîē÷î soap-free liquid cleansers ĒúąĕöŠöĊÿŠüîðøąÖĂï
×ĂÜ harsh detergents đßŠî sodium lauryl sulfate10 

4. ñšćđðŘ÷ÖÿĈđøĘÝøĎð (wet wipe) ÙüøđúČĂÖßîĉéìĊ ęðøćýÝćÖ alcohol, non-allergy screened fragrances, 

essential oils  ÿćøÖĆîđÿĊ÷ (preservatives), methylisothiazolinone (MI), methylchloroisothiazolinone (MCI), bronopol 

(2-bromo-2-nitropropane-1,3-diol) Ēúą iodopropynyl butylcarbamate đðŨîêšî11,12 

5. ĀúĆÜìĈÙüćöÿąĂćéÖšîìćøÖ ÙüøìćÙøĊöđóĉęöÙüćößčŠößČĚîìĊęñĉüĀîĆÜ (emollients) đðŨîðøąÝĈ đóČęĂúéÖćøđÖĉé
ñČęîñšćĂšĂö ĀćÖñĎšðśü÷öĊĂćÖćøøčîĒøÜ ĀøČĂöĊĂćÖćøëŠć÷đĀúü óĉÝćøèćìćÙøĊöìĊęöĊÙüćöÿćöćøëĔîÖćøđðŨî skin barrier øŠüöéšü÷ 
ēé÷đúČĂÖßîĉéìĊęđðŨî ointment đßŠî zinc paste ĀøČĂ dexpantenol đóČęĂúéÖćøÿĆöñĆÿÖĆïĂčÝÝćøąĀøČĂðŦÿÿćüąēé÷êøÜĂ÷ŠćÜîšĂ÷ 
2 ÙøĆĚÜêŠĂüĆî13 



352

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

6. ĀćÖïøĉđüèìĊęđðŨîñČęîñšćĂšĂöêĉéđßČĚĂøćøŠüöéšü÷ ÙüøĔßš÷ćÛŠćđßČĚĂøćßîĉéìć đßŠî ketoconazole cream đöČęĂñČęî
ĒéÜöćÖēé÷ĕöŠĕéšđÖĉéÝćÖđßČĚĂøć ĀøČĂđßČĚĂĒïÙìĊđøĊ÷ Ùüøìćéšü÷ low potency topical corticosteroid đßŠî 1% hydrocortisone 

ĀøČĂ prednisolone cream ĔîßŠüÜđüúćÿĆĚî ĕöŠđÖĉî 1 ÿĆðéćĀŤ14 

7. ĀćÖñĎšðśü÷öĊõćüąëŠć÷đĀúüøŠüöéšü÷ ÙüøĔĀšÖćøøĆÖþćõćüąîĊĚÙüïÙĎŠÖĆîĕðéšü÷ đóøćąĂćÝìĈĔĀšñúÖćøøĆÖþć
ĕöŠéĊđìŠćìĊÙüø (êćøćÜìĊę 2) 

 

êćøćÜìĊę 2 ðŦÝÝĆ÷ìĊęìĈĔĀšđÖĉéõćüą diaper (irritant) dermatitis ĒúąĒîüìćÜÖćøðŜĂÜÖĆî15 
ÿćđĀêčĒúąðŦÝÝĆ÷Öøąêčšî ó÷ćíĉÿõćó ĒîüìćÜÖćøéĎĒú 

Prolonged and excessive 

humidity 

- đÖĉéÖćøđÿĊ÷éÿĊìĊęñĉüĀîĆÜ - đðúĊę÷îñšćĂšĂöïŠĂ÷ÙøĆĚÜ đúČĂÖñšćĂšĂö
ìĊęöĊÖćøéĎéàċöĕéšéĊ (supra-absorbent 

diaper) 

Alkaline urine, feces  - Disruption of pH balance 

- Microbial overgrowth 

- Activation of fecal lipases, 

endogenous and exogenous 

proteases 

- Skin maceration 

- Increased permeability 

- đúČĂÖñšćĂšĂöìĊęöĊÖćøéĎéàċöĕéšéĊ 
(supra-absorbent diaper) 

- Cleansing with wipes or cotton 

wool and water 

- ìć topical emollient đðŨîðøąÝĈ 
- ĔĀšÙüćöøĎšĒúąÙĈĒîąîĈĒÖŠñĎšðÖÙøĂÜ 

Cleansing using soap and 

detergents 

 

 

 

 Skin barrier breakdown - ĀúĊÖđúĊę÷ÜÖćøñúĉêõĆèæŤìĊęđðŨî soaps  

base cleanser 

- Cleansing with wipes or cotton  

wool and water 

- ìć topical emollient đðŨîðøąÝĈ 
 

ó÷ćÖøèŤēøÙ 

ĂćÖćø×ĂÜñČęîñšćĂšĂööĆÖøčîĒøÜöćÖ×ċĚî ĀćÖĕöŠĕéšøĆïÖćøøĆÖþćìĊęëĎÖêšĂÜ ĒúąĂćÝđÖĉéàĚĈĕéšĂĊÖ 

 

ēøÙđàĘïđéĉøŤö (Seborrheic dermatitis) 

đðŨîēøÙìĊęóïïŠĂ÷ĔîđéĘÖìćøÖ Ăć÷č 3-12 ÿĆðéćĀŤ óïĂčïĆêĉÖćøèŤÿĎÜìĊęÿčéìĊęĂć÷č 3 đéČĂî àċęÜóïüŠćđðŨîÿćđĀêč×ĂÜ
ÖćøđÖĉéñČęîñšćĂšĂöđßŠîđéĊ÷üÖĆî 

ó÷ćíĉÖĈđîĉé 

ĕöŠìøćïÿćđĀêčìĊęßĆéđÝî ÿĆîîĉþåćîüŠćđÖĉéÝćÖÖćøìĈÜćîöćÖñĉéðÖêĉ×ĂÜêŠĂöĕ×öĆî àċęÜđÖĉéÝćÖøąéĆïăĂøŤēöîìĊęÿĎÜ×ċĚî
ĔîßŠüÜ×üïðŘĒøÖ öĊÖćøýċÖþćóïüŠćđßČĚĂ Pityrosporum ovale (P.ovale) öĊÿŠüîđÖĊę÷ü×šĂÜÖĆïó÷ćíĉÖĈđîĉé×ĂÜēøÙ  
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ĂćÖćøĒúąĂćÖćøĒÿéÜ  
úĆÖþèąñČęîïøĉđüèìĊęÿĆöñĆÿñšćĂšĂööĊÿĊÿšöĒéÜ (salmon-color) (õćóìĊę 2 Ö) ×Ăïđ×êĕöŠßĆé (ill-defined border) 

đìĊ÷ïÖĆïñČęîìĊęóïĔîÖúčŠöēøÙÿąđÖĘéđÜĉî (õćóìĊę 2 Ö) ĒúąìćøÖöĆÖöĊñČęîïøĉđüèĂČęîêćöêĈĒĀîŠÜìĊęöĊêŠĂöĕ×öĆî (seborrheic 

area) ĕéšĒÖŠ ýĊøþą ĔïĀîšć ĀúĆÜĀĎ øŠüöéšü÷ ēé÷ñČęîÝąöĊúĆÖþèąđÞóćą ÙČĂ ñČęîĒéÜ ĕöŠÙĆî øŠüöÖĆïöĊÿąđÖĘéđĀúČĂÜđðŨîöĆî 
(yellowish greasy scale) ĀøČĂÖúć÷đðŨîÿąđÖĘéĀîćìĊęýĊøþą (cradle cap) (õćóìĊę 2 ×) ĂćÝóïÖćøêĉéđßČ ĚĂøć Candida 
albicans øŠüöéšü÷  

 

      
õćóìĊę 2 Erythematous ill-defined patches  

:    thick yellowish scale on erythematous base (cradle cap) 
 seborrheic dermatitis 

 

ÖćøøĆÖþć    
ìć÷ć topical steroids ēé÷đøĉęöÝćÖùìíĉĝĂŠĂîìĊęÿčéìĊęÿćöćøëÙüïÙčöĂćÖćøĕéš ÙüïÙĎŠĕðÖĆïÖćøìćÿćøđóĉęöÙüćößčŠößČĚî

ìĊęñĉüĀîĆÜĂ÷ŠćÜÿöęĈđÿöĂ 

ó÷ćÖøèŤēøÙ 

Öćøó÷ćÖøèŤēøÙéĊöćÖ ĒöšøĂ÷ēøÙĂćÝđðŨîė Āć÷ė ĕéšÝîëċÜĂć÷č 6-8 đéČĂî 

 

ÖćøêĉéđßČĚĂøćĒÙîéĉéćìĊęñĉüĀîĆÜĒúąđ÷ČęĂïč (candida diaper dermatitis) 

ÖćøêĉéđßČĚĂøć candida ìĊęïøĉđüèñĉüĀîĆÜïøĉđüèđéĊ÷üÖĆïñČęîñšćĂšĂöóïïŠĂ÷öćÖĔîđüßðäĉïĆêĉ đîČęĂÜÝćÖñĉüĀîĆÜïøĉđüèîĊĚ
ĔîđéĘÖđúĘÖđÖĉéÖćøĂĆïßČĚîĂ÷ĎŠđÿöĂ 

ó÷ćíĉÖĈđîĉé 

ÖćøêĉéđßČĚĂ Candida albicans ĂćÝđÖĉéÝćÖÖćøêĉéđßČĚĂìĊęñĉüĀîĆÜēé÷êøÜ ĀøČĂđÖĉéêćöĀúĆÜēøÙñĉüĀîĆÜĂĆÖđÿïìĊęđÖĉéÝćÖ
ÿćđĀêčĂČęî đßŠî irritant contact dermatitis  

ĂćÖćøĒúąĂćÖćøĒÿéÜ   
ñČęîìĊęđÖĉéÝćÖÖćøêĉéđßČĚĂ candida ÝąöĊúĆÖþèąđðŨîñČęîĒéÜÖøąÝć÷đðŨîüÜÖüšćÜ ĒúąöĊÿąđÖĘé (diffuse erythema 

with peripheral scale) đðŨîúĆÖþèąđÞóćą Ēïï satellite erythematous papules and scaly papules (õćóìĊę 3) 
đÖĉéìĆęüïøĉđüè genitalia Ēúą groin creases ßŠü÷ĔĀšĒ÷ÖÝćÖ irritant diaper dermatitis àċęÜÝąĕöŠóïñČęîïøĉđüè groin creases 

Ö × 
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ÖćøüĉîĉÝÞĆ÷ĂćýĆ÷úĆÖþèą×ĂÜñČęî øŠüöÖĆïÖćøêøüÝēé÷Öćø scrape ïøĉđüè×č÷ĕð÷šĂöéšü÷ potassium hydroxide (KOH) 

óï pseudohyphae Ēúą budding yeast cell 

 

  

õćóìĊę 3 Erythematous patches with satellite papules on the inguinal fold ĔîñĎšðśü÷ìĆĚÜÿĂÜøć÷  

 

ÖćøøĆÖþć   
øĆÖþć šü÷÷ćìćÛŠćđßČĚĂøć (antifungal cream) üĆîúą 2 ÙøĆĚÜ øŠüöÖĆïÖćøđðúĊę÷îñšćĂšĂöìčÖÙøĆĚÜìĊęöĊÖćø×ĆïëŠć÷ ìĈĔĀš

ñĉüĀîĆÜïøĉđüèÿĆöñĆÿÖĆïñšćĂšĂöĒĀšÜĂ÷ĎŠđÿöĂ Ă÷ŠćÜĕøÖĘêćöđßČĚĂøćöĊēĂÖćÿÖúĆïöćêĉéđßČĚĂàĚĈĕéš 
ó÷ćÖøèŤēøÙ 

Öćøó÷ćÖćøèŤēøÙéĊ ĒêŠĂćÝÖúĆïöćđðŨîàĚĈĕéšĂĊÖĀćÖïøĉđüèéĆÜÖúŠćüöĊÙüćöĂĆïßČĚî 

 

ēøÙÿąđÖĘéđÜĉî (psoriasis) 

ēøÙÿąđÖĘéđÜĉî (psoriasis) đðŨîēøÙñĉüĀîĆÜĂĆÖđÿïđøČĚĂøĆÜìĊęóïĕéšïŠĂ÷ ÝĆéĂ÷ĎŠĔîÖúčŠö papulosquamous disease 
öĊúĆÖþèąđðŨîêčŠöĀøČĂðŚŪîĒéÜìĊęöĊ×č÷ĀøČĂÿąđÖĘéÿĊđÜĉîêĉéĂ÷ĎŠ  

ĂčïĆêĉÖćøèŤ 
ēøÙÿąđÖĘéđÜĉîóïĕéšðøąöćèøšĂ÷úą 4 ×ĂÜēøÙñĉüĀîĆÜĔîđéĘÖìĊęĂć÷čîšĂ÷ÖüŠć 16 ðŘ öĊðŦÝÝĆ÷ìĆĚÜéšćîóĆîíčÖøøö

ĒúąÿĉęÜĒüéúšĂööćđÖĊę÷ü×šĂÜ óïüŠć ðøąöćèøšĂ÷úą 70 ×ĂÜñĎšðśü÷đéĘÖöĊðøąüĆêĉÙøĂïÙøĆüđðŨîēøÙÿąđÖĘéđÜĉî16,17 

ó÷ćíĉÖĈđîĉé 

ēøÙÿąđÖĘéđÜĉîđðŨîēøÙñĉüĀîĆÜĂĆÖđÿïìĊęđÖĊę÷ü×šĂÜÖĆïøąïïõĎöĉÙčšöÖĆî ÖćøĂĆÖđÿïđÖĉéÝćÖÖćøđóĉęö×ċĚî×ĂÜ keratinocyte 

õć÷ĔîßĆĚîñĉüĀîĆÜ ĒúąÖćøĀúĆęÜ cytokines ĕéšĒÖŠ interferon-gamma, tumor necrosis factor, Ēúą interluekin (IL)-12, IL-17, 

IL-22, Ēúą IL-23 đöČęĂ T cells ëĎÖÖøąêčšîÿŠÜñúĔĀšđÖĉéĂćÖćøĒúąĂćÖćøĒÿéÜìćÜñĉüĀîĆÜĒúąÿŠüîĂČęîė ×ĂÜøŠćÜÖć÷18 

ēøÙÿąđÖĘéđÜĉîĔîđéĘÖđúĘÖöĆÖöĊñČęîìĊęêĈĒĀîŠÜ diaper àċęÜđðŨîēøÙìĊęÙüøîċÖëċÜđöČęĂñĎšðśü÷ĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþć
ìĆęüĕð 

ĂćÖćøĒúąĂćÖćøĒÿéÜ  
úĆÖþèąñČęîìĊęÝĈđóćą×ĂÜēøÙÿąđÖĘéđÜĉîĔîïøĉđüèñšćĂšĂö ÙČĂ ñČęîĒéÜîĎîìĊęöĊ×Ăïđ×êßĆéđÝî ĒêŠĔîêĈĒĀîŠÜîĊĚÝąöĊÿąđÖĘé 

ìĊęĕöŠĀîćöćÖ đöČęĂđìĊ÷ïÖĆïÿąđÖĘéđÜĉîĔîêĈĒĀîŠÜĂČęî (õćóìĊę 4) ĀøČĂđöČęĂđìĊ÷ïÖĆïìĊęóïĔîñĎšĔĀâŠÖćøóïñČęîúĆÖþèąđéĊ÷üÖĆîìĊęêĈĒĀîŠÜ
úĈêĆü ĔïĀîšć øĆÖĒøš ĒúąýĊøþą ÝąßŠü÷ĔîÖćøüĉîĉÝÞĆ÷19  
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õćóìĊę 4 Well-defined scaly erythematous patches of the diaper area ĒúąĔîøĎðìĊęöĊøĂ÷ēøÙúĆÖþèąđéĊ÷üÖĆîìĊęêĈĒĀîŠÜ

øĂïÿąéČĂđóČęĂßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ 

 

ÖćøøĆÖþć 
ĔîñĎšðśü÷ÿŠüîĔĀâŠĂćÖćøñČęîÝąéĊ×ċĚîÝćÖÖćøĔßš÷ćÖúčŠöÿđêĊ÷øĂ÷éŤìćđÞóćąìĊę (topical steroid therapy) ĒîąîĈ

ĔßšùìíĉĝĂŠĂî (weakly potent) đßŠî hydrocortisone ĀøČĂ prednisolone cream øŠüöÖĆïÖćøìćÙøĊöđóĉęöÙüćößčŠößČĚî×ĂÜñĉüĀîĆÜ 
(emollients) ÿĈĀøĆïïøĉđüèìĊęñĉüĀîĆÜïĂïïćÜ àċ ęÜÝąöĊÖćøéĎéàċö÷ćöćÖÖüŠćðÖêĉ ĒúąöĊÖćøðŗéìĆï (occlude) đóČ ęĂúé
õćüąĒìøÖàšĂîÝćÖÖćøĔßš÷ć   

ó÷ćÖøèŤēøÙ 

óïüŠćĔîñĎšðśü÷đéĘÖÝąêĂïÿîĂÜêŠĂ÷ćìćéĊÖüŠćĔîñĎšĔĀâŠ ĒêŠĂ÷ŠćÜĕøÖĘêćöēøÙÿąđÖĘéđÜĉîđðŨîēøÙđøČĚĂøĆÜ ÝċÜöĆÖĕöŠĀć÷×ćé
ĒúąÝąÖĈđøĉïđðŨîøą÷ąė ÝćÖ ÿĉęÜÖøąêčšî ĕéšĒÖŠ ÖćøêĉéđßČĚĂìĆęüĕð ĒúąÖćøêĉéđßČĚĂìćÜđéĉîĀć÷ĔÝ õćüąđÙøĊ÷é ĒúąĂćÖćýøšĂî 
đðŨîêšî ÝċÜÙüøĒîąîĈñĎšðÖÙøĂÜĔĀšđ×šćĔÝĒúąĀćìćÜúéðŦÝÝĆ÷Öøąêčšî 

 

õćüą×ćéÿĆÜÖąÿĊ (zinc deficiency) 

õćüą×ćéÿĆÜÖąÿĊ ĂćÝđÖĉéÝćÖÙüćöñĉéðÖêĉ ĔîÖćøéĎéàċöÿĆÜÖąÿĊ  àċ ęÜđðŨîēøÙóĆîíčÖøøö (acrodermatitis 

enteropathica) ĀøČĂđÖĉé×ċĚîĔîõć÷ĀúĆÜ 
ĂčïĆêĉÖćøèŤ 
÷ĆÜĕöŠìøćïĂčïĆêĉÖćøèŤìĊęĒìšÝøĉÜĔîðøąđìýĕì÷ 
ó÷ćíĉÖĈđîĉé 

Acrodermatitis enteropathica đðŨîÙüćöñĉéðÖêĉĒêŠÖĈđîĉé ìĊ ęđÖĉéÝćÖ mutation ×ĂÜ Solute Carrier Family 39 
Member 4 (SLC39A4) ìĊę encode intestinal ×ĂÜ÷Ċî zinc transporter ZIP420 ÿŠÜñúĔĀšđÖĉéÙüćöñĉéðÖêĉ×ĂÜÖćøéĎéàċö
ÿĆÜÖąÿĊìĊęúĈĕÿš  

ÿĈĀøĆïÿćđĀêčĂČęîė ìĊęÖŠĂĔĀšđÖĉéÖćø×ćéÿĆÜÖąÿĊĔîøŠćÜÖć÷đéĘÖìćøÖ ĕéšĒÖŠ ÖćøìĊęöĊÿĆÜÖąÿĊĔîîöĒöŠîšĂ÷ ìĈĔĀšìćøÖ
ìĊęéĎéîöĒöŠ öĊÿĆÜÖąÿĊêęĈ ñĎšðśü÷ēøÙđøČĚĂøĆÜìĊęĕéšÿćøĂćĀćøìćÜđÿšîđúČĂéìĊęðøćýÝćÖÿĆÜÖąÿĊđðŨîđüúćîćî ñĎšðśü÷ĕéšøĆïÖćøñŠćêĆéúĈĕÿš 
(intestinal bypass) ĀøČĂìćøÖĒøÖđÖĉéîĚĈĀîĆÖêĆüîšĂ÷ìĊęöĊÖćøÿąÿöÿĆÜÖąÿĊĔîøŠćÜÖć÷êęĈ đðŨîêšî 

  



356

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

ĂćÖćøĒúąĂćÖćøĒÿéÜ   
úĆÖþèąñČęîđðŨî well-defined erythematous patches ïøĉđüè periorificial area, acral sites ēé÷ diaper area 

đðŨîêĈĒĀîŠÜìĊęóïĕéšïŠĂ÷ ēé÷ñĎšðśü÷öĆÖöĊĂćÖćøĂČęîøŠüö  ĕéšĒÖŠ ëŠć÷ĂčÝÝćøąđĀúü irritability ñöøŠüÜ failure to thrive 

ĒîüìćÜĔîÖćøüĉîĉÝÞĆ÷ĔßšúĆÖþèąĂćÖćøĒÿéÜ×ĂÜñĎšðśü÷øŠüöÖĆïÖćøÿŠÜêøüÝìćÜøąéĆïÿĆÜÖąÿĊĔîđúČĂé (serum Zinc level 50 

ĕöēÙøÖøĆöêŠĂđéàĉúĉêøĀøČĂêęĈÖüŠćĀøČĂøąéĆï alkaline phosphatase êęĈ) (õćóìĊę 5 ĒúąõćóìĊę 6) 
 

  
õćóìĊę 5 ñČęîìĊęđðŨîúĆÖþèąÝĈđóćą×ĂÜõćüąîĊĚ well-defined scaly erythematous plaques on the inguinal area 

and buttock 

 

  
õćóìĊę 6 ñČęîúĆÖþèąđéĊ÷üÖĆîìĊęïøĉđüè đìšć öČĂ (acral lesion) Ēúą periorificial areas  
 

ÖćøøĆÖþć    
ĔĀš zinc sulfate supplement ×îćé 5-10 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ĀøČĂ1-2 öĉúúĉÖøĆö ×ĂÜ elemental zinc 

êŠĂÖĉēúÖøĆöêŠĂüĆî21 
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ó÷ćÖøèŤēøÙ 

đöČęĂĕéšøĆïÖćøøĆÖþćìĊęđĀöćąÿö ĂćÖćøĀÜčéĀÜĉé øšĂÜÜĂĒÜ×ĂÜìćøÖÝąéĊ×ċĚîõć÷Ĕî 1-2 üĆî ĂćÖćøëŠć÷đĀúüĒúąñČęîìĆęüêĆü
ÝąéĊ×ċĚîßĆéđÝîõć÷Ĕîđüúć 2-3 üĆî ĒúąñöÝąđøĉęö×ċĚîöćĔĀöŠõć÷Ĕî 2-3 ÿĆðéćĀŤĀúĆÜÖćøøĆÖþć 

 

ēøÙăĉÿìĉēĂĕàêŤđàúúŤúćÜđÖĂøŤăćîÿŤ (Langerhans cell histiocytosis) 

đðŨîÖúčŠöēøÙìĊęđÖĉéÝćÖÖćøđóĉęö×ċĚîĀøČĂøüöêĆüÖĆîìĊęñĉéðÖêĉ×ĂÜ Langerhans cells ìĊęĂüĆ÷üąêŠćÜė ìĆęüøŠćÜÖć÷ 
îĂÖÝćÖïøĉđüèñĉüĀîĆÜàċęÜÝąóïøĂ÷ēøÙĕéšïŠĂ÷ìĊęÿčé ĂćÝóïĔîðĂé ĕ×ÖøąéĎÖ ĒúąÖøąéĎÖ22 đîČęĂÜÝćÖĂćÖćøĒÿéÜìćÜñĉüĀîĆÜ 
öĊÙüćöÿĈÙĆâìĊęÝąßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ Ēóì÷ŤìĆęüĕðĒúąÖčöćøĒóì÷ŤÝċÜöĊÙüćöÝĈđðŨîêšĂÜìøćïúĆÖþèąđÞóćąéĆÜÖúŠćü đóČęĂĔĀšñĎšðśü÷
ĕéšøĆïÖćøøĆÖþćĂ÷ŠćÜøüéđøĘü 

ĂčïĆêĉÖćøèŤ 
ēøÙ Langerhans cell histiocytosis öĊĂčïĆêĉÖćøèŤ 1 Ĕî 200,000 øć÷ ñĎšðśü÷ĂćÝöĊĂćÖćøđÞóćąìĊęñĉüĀîĆÜĒúą

ĕöŠúčÖúćö ĒêŠñĎšìĊęöĊĂćÖćøøčîĒøÜ ÝąúčÖúćöĕð÷ĆÜĂüĆ÷üąĂČęîđóĉęöđêĉöÝćÖìĊęñĉüĀîĆÜéšü÷23 

ĂćÖćøĒúąĂćÖćøĒÿéÜ     
ñČęîÝąöĊúĆÖþèąÙúšć÷ñČęîìĊęóïĔî seborrheic dermatitis ĒêŠÝąöĊÿĊĒêÖêŠćÜÖĆîđúĘÖîšĂ÷ ĕéšĒÖŠ ÿĊîĚĈêćúĒéÜ (red-brown) 

ÿĊđîČĚĂ (skin-colored) ĀøČĂöĊúĆÖþèąđðŨîêčŠöÿĊÝćÜ (hypopigmented papules) øŠüöÖĆïöĊñČęî petechiae Ēúą hemorrhagic 

crusted óïĔîêĈĒĀîŠÜđéĊ÷üÖĆï seborrheic dermatitis (õćóìĊę 7) ĕéšĒÖŠ ïøĉđüèĀúĆÜĔïĀĎ òśćöČĂ òśćđìšć ĂćÖćøĂČęîìĊęĂćÝóï
øŠüöéšü÷ ĕéšĒÖŠ ĕ×š êĆï öšćöēê (êćøćÜìĊę 3) éĆÜîĆĚîñĎšðśü÷ìĊęĕöŠêĂïÿîĂÜêŠĂÖćøøĆÖþć seborrheic dermatitis ĒúąöĊĂćÖćø
×ĂÜøąïïĂČęîøŠüöéšü÷ ÝċÜÙüøóĉÝćøèćêĆéßĉĚîđîČĚĂĕðêøüÝìćÜó÷ćíĉüĉì÷ć (skin biopsy) đóČęĂ÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷  

 

êćøćÜìĊę 3 ĂüĆ÷üąöĆÖóïøĂ÷ēøÙĒúąĂćÖćøìĊęóïĔîēøÙ Langerhans cell histiocytosis22 

ĂüĆ÷üąÿĈÙĆâ ĂćÖćø 

- ñĉüĀîĆÜ - öĆÖđðŨîĂćÖćøîĈ (presenting symptoms) 
- ÖøąéĎÖ - bone pain skull >long bone >flat bone 
- êŠĂöîĚĈđĀúČĂÜ - óïïŠĂ÷ìĊęêĈĒĀîŠÜ cervical 

- ðĂé - diffuse micronodular pattern on radiography 
- ĕ×ÖøąéĎÖ - anemia, thrombocytopenia ĀøČĂ pancytopenia 

- êŠĂöĕøšìŠĂ - diabetes insipidus óïïŠĂ÷ìĊęÿčé 

- êĆï/ öšćö - hepatosplenomegaly 
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õćóìĊę 7 Confluent hypopigmented macules and erythematous papules with hemorrhagic crusted on 

the inguinal area, on the seborrheic area (forehead and scalp) 

 
ÖćøøĆÖþć       
óĉÝćøèćêøüÝđóĉęöđêĉöđóČęĂðøąđöĉîÖćøìĈÜćî×ĂÜĂüĆ÷üąìĊęđÖĊę÷ü×šĂÜ ÖŠĂîĔĀšÖćøøĆÖþć ĀøČĂÿŠÜêŠĂĔĀšĒóì÷ŤñĎšđßĊę÷üßćâ 

đóČęĂÖćøøĆÖþćìĊęëĎÖêšĂÜđĀöćąÿöêŠĂĕð 

 

ó÷ćÖøèŤēøÙ 

ñĎšðśü÷ìĊęöĊĂćÖćøìćÜñĉüĀîĆÜĂ÷ŠćÜđéĊ÷üöĆÖöĊó÷ćÖøèŤēøÙéĊöćÖ øĂ÷ēøÙÿćöćøëĀć÷ĕéšđĂÜĔîđüúć 1-2 đéČĂî 
ĒêŠÙüøêĉéêćöñĎšðśü÷ Langerhans cell histiocytosis ìčÖøć÷Ă÷ŠćÜêŠĂđîČęĂÜ đóøćąöĊēĂÖćÿìĊęēøÙÝąúčÖúćöĕðĂüĆ÷üąĂČęîĕéš
ĔîĂîćÙê24,25 ÿĈĀøĆïñĎšìĊęöĊēøÙúčÖúćöĕð ĕ×ÖøąéĎÖ ðĂé ÝąöĊēĂÖćÿđÿĊ÷ßĊüĉêđóĉęöÿĎÜ×ċĚî26  

 

ÿøčð  
ñČęîñšćĂšĂö (diaper dermatitis, nappy rash) đðŨîēøÙñĉüĀîĆÜĂĆÖđÿïóïĕéšïŠĂ÷ĔîìćøÖ 

ĒîüìćÜÖćøøĆÖþćÙüøđîšîÖćøðŜĂÜÖĆî ĕéšĒÖŠ ÖćøìćÙøĊöđóĉęöÙüćößčŠößČĚîĂ÷ŠćÜÿöęĈđÿöĂ ÙüøđúČĂÖĔßšñšćĂšĂöìĊęàċöàĆï
ĕéšéĊĒúąöĊ×îćéìĊęđĀöćąÖĆïêĆüđéĘÖ đóČęĂúéÙüćöĂĆïßČĚîìĊęđÖĉé×ċĚîïøĉđüèñšćĂšĂö ÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙ ĒúąÖćøÿČïÙšîđóČęĂĀć
ÿćđĀêčĂČęîė đðŨîÿĉęÜìĊęÿĈÙĆâ ēé÷đÞóćąñĎšðśü÷ìĊęĂćÖćøñČęîĕöŠìčđúć  
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*  

ÖćøêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖ 
Child health screening 

îĆ÷îć èĊýąîĆîìŤ* 
 

ÖćøêøüÝÙĆéÖøĂÜÿč×õćó (health screening)1,2 đðŨîÜćîÿĞćÙĆâ×ĂÜøąïïÿćíćøèÿč×ĔîéšćîÖćøðŜĂÜÖĆîēøÙ
øąéĆïìčêĉ÷õĎöĉ (secondary health prevention) ĒúąđðŨîĀîċęÜĔîÖĉÝÖøøöìĊęøąïčĔîÜćîÖćøÖĞćÖĆïéĎĒúÿč×õćóđéĘÖìčÖßŠüÜüĆ÷ 
(child health supervision) đóČęĂÖćøÙšîĀćēøÙĀøČĂõćüąñĉéðÖêĉêĆĚÜĒêŠ÷ĆÜĕöŠöĊĂćÖćø đóČęĂĔĀšÖćøøĆÖþćìĆîìŠüÜìĊ Āć÷đøĘü×ċĚî 
ðŜĂÜÖĆîĒúą/ ĀøČĂúéÙüćöóĉÖćø 

Ĕîðøąđìýĕì÷øąïïÿćíćøèÿč×ĒúąøąïïĀúĆÖðøąÖĆîÿč×õćóĒĀŠÜßćêĉ3,4 ĕéšÝĆéøć÷ÖćøĀøČĂÖĉÝÖøøöïøĉÖćøÿøšćÜđÿøĉö
ÿč×õćóĒúąðŜĂÜÖĆîēøÙĔîÖúčŠöüĆ÷đéĘÖ ĒïŠÜđðŨî 2 ÖúčŠöĔĀâŠ ÙČĂ đéĘÖđúĘÖ 0-5 ðŘ đéĘÖēêĒúąüĆ÷øčŠîĂć÷č 6-24 ðŘ ÙøĂïÙúčöðøąßćßîĕì÷
ìčÖÿĉìíĉĝ ēé÷öĊüĆêëčðøąÿÜÙŤđóČęĂúéðŦÝÝĆ÷đÿĊę÷ÜìćÜÿč×õćó úéĂĆêøćðśü÷ĒúąúéĂĆêøćêć÷ìĊęđðŨîõćøąēøÙ×ĂÜðøąđìý ĒúąÿŠÜđÿøĉö
ÿč×õćóĒöŠĒúąđéĘÖ ïøøúčđðŜćðøąÿÜÙŤìĊęêšĂÜÖćøĔĀšðøąßćßîöĊÙčèõćóßĊüĉêìĊęéĊĒúąúéÙŠćĔßšÝŠć÷éšćîÿč×õćó×ĂÜÙøĆüđøČĂî öĊ×Ăïđ×ê 
éĆÜîĊĚ 1) ÖćøêøüÝÙĆéÖøĂÜđóČęĂÙšîĀćõćüąđÿĊę÷ÜêŠĂÖćøđÿĊ÷ÿč×õćóĒúąýĆÖ÷õćóìĊęđĂČĚĂĂĞćîü÷êŠĂÖćøÿøšćÜđÿøĉöÿč×õćó 2) ÖćøÿøšćÜđÿøĉö
ÖćøðøĆïđðúĊę÷îóùêĉÖøøö ÖćøĔĀšÙĞćðøċÖþćĒîąîĞć ÖćøĔĀšÙüćöøĎšĒúąÖćøÿćíĉêđóČęĂÿøšćÜđÿøĉöÿč×õćóĒúąðŜĂÜÖĆîēøÙ  
Ēúą 3) ÖćøÿøšćÜđÿøĉöõĎöĉÙčšöÖĆî ÖćøĔßš÷ćĒúąÖćøìĞćĀĆêëÖćøđóČęĂÿøšćÜđÿøĉöÿč×õćóĒúąðŜĂÜÖĆîēøÙ îĂÖÝćÖîĊĚ ðŘ ó.ý. 2560 

ÖøąìøüÜÿćíćøèÿč×ĕéšúÜîćöÙüćöøŠüööČĂÖĆïøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷5 đÖĊę÷üÖĆïðøąđéĘîóĆçîćøąïïïøĉÖćø 
đøČęĂÜ ïĎøèćÖćøÿŠÜđÿøĉöÿč×õćóđéĘÖðåöüĆ÷ üĆ÷đøĊ÷îĒúąüĆ÷øčŠî àċęÜìćÜøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ĕéšÝĆéìĞć
ĒîüìćÜÖćøéĎĒúÿč×õćóđéĘÖĕì÷Ăć÷č 0-18 ðŘ ó.ý. 2560 ÖćøêøüÝðøąđöĉîĒúąêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖĒêŠúąßŠüÜüĆ÷
đðŨîĀîċęÜĔîĀĆü×šĂìĊęöĊÖĞćĀîéĔĀšđéĘÖĕì÷ìčÖÙîêšĂÜĕéšøĆïÖćøïøĉÖćø (õćóìĊę 1) 

øĎðĒïïēðøĒÖøöÖćøêøüÝÙĆéÖøĂÜÿč×õćó ĒïŠÜđðŨî 2 ĒïïĔĀâŠ ÙČĂ ÖćøêøüÝÙĆéÖøĂÜÿč×õćóÿĞćĀøĆïìčÖÙî 
(universal screening) ĒúąÖćøêøüÝÙĆéÖøĂÜÿč×õćóĔîÖúčŠöđÿĊę÷Ü (targeted or risk-based screening) đßŠî ÖćøêøüÝÙĆéÖøĂÜ
üĆèēøÙĔîđéĘÖÖúčŠöđÿĊę÷ÜìĊęöĊðøąüĆêĉÿĆöñĆÿñĎšðśü÷üĆèēøÙðĂé đðŨîêšî 

 

 
õćóìĊę 1 ĒîüìćÜÖćøéĎĒúÿč×õćóđéĘÖĕì÷ 0-18 ðŘ öćêøåćîÖøąìøüÜÿćíćøèÿč×Ēúąøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ 

ðŘ ó.ý. 2560  
: http://www.thaipediatrics.org/Media/media-20180329072750.pdf 
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ÖćøêøüÝÙĆéÖøĂÜÿč×õćóÿĈĀøĆïđéĘÖìčÖÙî (universal child health screening)  
ÙúĉîĉÖđéĘÖÿč×õćóéĊ ÙČĂ ÝčéïøĉÖćøĀúĆÖìĊęñĎšðÖÙøĂÜĒúąïčÙúćÖøìćÜÿćíćøèÿč×ÙüøĔĀšÙüćöÿĈÙĆâĔîÖćøêøüÝÙĆéÖøĂÜ

ÿč×õćóĒúąÙüøĔĀšÖćøÖĈÖĆïÿč×õćóĂ÷ŠćÜÙøïëšüîđöČęĂđéĘÖĒúąñĎšðÖÙøĂÜđ×šćøĆïïøĉÖćøìĊęÙúĉîĉÖđéĘ Öÿč×õćóéĊ (well child 

visit) êćöĒîüìćÜĒîąîĈÝćÖøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ ðŘ ó.ý. 2560 (ðŦÝÝčïĆîÖĈúĆÜìĈøŠćÜĒîüìćÜÞïĆïĔĀöŠ) 
ĒúąĔîìčÖÙøĆĚÜìĊęđéĘÖđ×šćøĆïïøĉÖćøìćÜÖćøĒóì÷Ť ĕöŠüŠćÝąđðŨîñĎšðśü÷îĂÖĀøČĂñĎšðśü÷Ĕî Ēóì÷ŤĒúąó÷ćïćúìĊęìĈÜćîéšćîÿč×õćóđéĘÖ
ÙüøöĊÖćøÿĂïëćöĀøČĂêøüÝÿĂïđøČęĂÜÖćøêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖĔîĒêŠúąßŠüÜüĆ÷øŠüöéšü÷đÿöĂ 

 

ĒîüìćÜÖćøêøüÝÙĆéÖøĂÜÿč×õćóđéĘÖĔîĒêŠúąßŠüÜüĆ÷ öĊøć÷úąđĂĊ÷é éĆÜîĊĚ 
1. ÖćøàĆÖðøąüĆêĉ ÿĆöõćþèŤ ÙüøÙøĂïÙúčöéšćîÿč×õćóđéĘÖ ÙøĂïÙøĆü ĒúąÿĉęÜĒüéúšĂöøĂïêĆüđéĘÖ đóČęĂÖćøÙšîĀć

ðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂÿč×õćüą×ĂÜđéĘÖ (determinants of health) ĒúąîĈĕðÿĎŠÖćøĔĀšÙĈĒîąîĈ ÖćøßŠü÷đĀúČĂìĊęđĀöćąÿö
ĒúąÿĂéÙúšĂÜ ÖĆïÙøĂïÙøĆü (êćøćÜìĊę 1) 
 

êćÜøćÜìĊę 1 ðøąđéĘîÖćøàĆÖðøąüĆêĉĒúąÿĆöõćþèŤ 
ÿč×õćóđéĘÖ (children health) 

- ðøąđéĘîĀøČĂđøČęĂÜìĊęñĎšðÖÙøĂÜÖĆÜüú Concerns (parent's or child's) 
- ðøąđéĘîéšćîÿč×õćóìĊęñŠćîöć (past problem follow-up) 
- ÖćøĕéšøĆïüĆÙàĊîĒúąñúÖćøêøüÝÿč×õćó 
- ÖćøđúĊĚ÷ÜéĎđéĘÖĔîßĊüĉêðøąÝĈüĆî đßŠî ÖćøÖĉî ÖćøîĂî Öćø×ĆïëŠć÷ đðŨîêšî 
- óĆçîćÖćøĒúąóùêĉÖøøöđéĘÖ (developmental progress & behavior style) 

ÿĉęÜĒüéúšĂöøĂïêĆüđéĘÖ (the children’s environment) 
- ÙøĂïÙøĆüĒúąñĎšđúĊĚ÷ÜéĎĀúĆÖ  
- ðäĉÿĆöóĆîíŤøąĀüŠćÜñĎšđúĊĚ÷ÜéĎĀøČĂóĊęîšĂÜÖĆïđéĘÖ (parent-child and sibling-child interactions) 
- ÙüćöđÙøĊ÷éĔîÙøĂïÙøĆü đßŠî ÖćøđÜĉî Üćî ÿëćîõćóÙĎŠßĊüĉê ÖćøđÝĘïðśü÷  
- ÙüćößŠü÷đĀúČĂĀøČĂÖćøÿîĆïÿîčî ÝćÖÙøĂïÙøĆü âćêĉ đóČęĂî ēøÜđøĊ÷î ĀøČĂßčößî 
- ÖĉÝÖøøöÿĆîìîćÖćø ÖćøóĆÖñŠĂî (recreational activities) 
- ÿĉęÜĒüéúšĂöĒúąÙüćöðúĂéõĆ÷ (physical environment & safety) 
- ÖćøÿŠÜđÿøĉöóĆçîćÖćøìĊęđĀöćąÿö (appropriate stimulation) 
:  Topics for Health Supervision Visits6 

 

2. ÖćøêøüÝøŠćÜÖć÷ êšĂÜêøüÝĔĀšÙøïëšüîìčÖøąïï ĒúąöĊÝčéđîšîÿĈÙĆâìĊęĒêÖêŠćÜÖĆîĒêŠúąßŠüÜĂć÷č đßŠî ĔîüĆ÷ìćøÖ
ĒúąüĆ÷đêćąĒêą ÙüøêøüÝ×šĂÿąēóÖìčÖÙøĆĚÜìĊęöĊÖćøêøüÝÿč×õćóđóČęĂÙĆéÖøĂÜõćüą Developmental Dysplasia of the Hip 

(DDH) ĔîđéĘÖìćøÖĒúąêøüÝàĚĈĔîìčÖÙøĆ ĚÜìĊęöĊîĆéĀöć÷êøüÝÿč×õćó ÝîÖøąìĆęÜ đéĘÖÿćöćøëđéĉîĕéšéšü÷üĉíĊ Barlow and 

Ortolani physical examination, Galeazzi�s test (Allis�s test) ĒúąêøüÝøŠćÜÖć÷àĚĈÝîÖøąìĆęÜëċÜĂć÷čìĊęđéĘÖÿćöćøëđéĉîĕéš 
đðŨîêšî 

3. ÖćøðøąđöĉîóĆçîćÖćøĒêŠúąßŠüÜüĆ÷ ÝćÖÖćøÿĂïëćöĒúąàĆÖðøąüĆêĉÝćÖñĎšđúĊĚ÷ÜéĎ ÙüćöÖĆÜüú×ĂÜñšðÖÙøĂÜ
đÖĊę÷üÖĆïóĆçîćÖćø×ĂÜđéĘÖ ÖćøÿĆÜđÖêóùêĉÖøøöđéĘÖøąĀüŠćÜđ×šćêøüÝ ĒúąÝćÖÖćøðøąđöĉîóĆçîćÖćøēé÷ĔßšĒïïìéÿĂï
öćêøåćî×ĂÜÖøąìøüÜÿćíćøèÿč× ðøąđìýĕì÷ ĕéšóĆçîćĒïïìéÿĂïóĆçîćÖćøđéĘÖöćêøåćîàċęÜîĈĕðĔßšēé÷ìĆęüĕð ÙČĂ 
ÙĎŠöČĂđòŜćøąüĆÜĒúąÿŠÜđÿøĉöóĆçîćÖćøđéĘÖðåöüĆ÷ Developmental Surveillance and Promotion Manual (DSPM)7 
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ĔîđéĘÖðÖêĉ ĒúąÙĎ ŠöČĂÖćøðøąđöĉîĒúąÿŠÜđÿøĉöóĆçîćÖćøđéĘÖÖúč ŠöđÿĊ ę÷Ü Developmental Assessment for Intervention 

Manual (DAIM)8 ĔîđéĘÖìĊęöĊÙüćöđÿĊę÷Ü đßŠî ìćøÖĒøÖđÖĉéìĊę×ćéĂĂÖàĉđÝî (birth Asphyxia) Ēúą/ ĀøČĂìćøÖöĊîĚĈĀîĆÖĒøÖđÖĉé
îšĂ÷ÖüŠć 2,500 ÖøĆö (low birth weight) Ă÷ŠćÜĕøÖĘéĊĒóì÷Ť ó÷ćïćúĒúąÖčöćøĒóì÷Ť ÿćöćøëĔßšĒïïðøąđöĉîóĆçîćÖćø
öćêøåćîĂČęîė ĂĊÖ êćöĒêŠÙüćöëîĆé đßŠî DENVER II, MULLEN đðŨîêšî ĒúąÖćøðøąđöĉîóĆçîćÖćøĔîĒêŠúąĂć÷čÙüøÙøĂïÙúčö
ìčÖéšćî ÙČĂ Gross Motor (GM) Āöć÷ëċÜ óĆçîćÖćøéšćîÖćøđÙúČęĂîĕĀü Fine Motor (FM) Āöć÷ëċÜ óĆçîćÖćøéšćîÖúšćöđîČĚĂ
öĆéđúĘÖ Receptive Language (RL) Āöć÷ëċÜ óĆçîćÖćøéšćîÖćøđ×šćĔÝõćþć Expressive Language (EL) Āöć÷ëċÜ 
óĆçîćÖćøéšćîÖćøĔßšõćþć Ēúą Personal and Social (PS) Āöć÷ëċÜ óĆçîćÖćøéšćîÖćøßŠü÷đĀúČĂêîđĂÜĒúąÿĆÜÙö ÖøèĊìĊęêøüÝ
ðøąđöĉîĒúšü óïüŠć óĆçîćÖćøúŠćßšćÖüŠćüĆ÷ ÙüøĔĀšÙĈĒîąîĈđøČęĂÜÖćøđúĊĚ÷ÜéĎĒúąÿŠÜđÿøĉöóĆçîćÖćøĒúąîĆéêĉéêćöÙüćöÖšćüĀîšć
õć÷Ĕî 1 đéČĂî Ēúą/ ĀøČĂóĉÝćøèćÿŠÜêŠĂđóČęĂĀćÿćđĀêčĒúąÖćøøĆÖþćêŠĂĕð 

4. ÖćøðøąđöĉîĒúąêĉéêćöÖćøđÝøĉâđêĉïēê×ĂÜđéĘÖ 
đÿšîøĂïýĊøþą (head circumference) ÙüøðøąđöĉîĔîđéĘÖĂć÷čîšĂ÷ÖüŠć 3 ðŘ ĒúąðøąđöĉîđìĊ÷ïÖĆïĂć÷čĒúąđóý

×ĂÜđéĘÖ đîČęĂÜÝćÖĂĆêøćÖćøđóĉęö×ĂÜøĂïýĊøþą÷ĆÜöćÖĂ÷ĎŠ ÿąìšĂîëċÜÖćøđÝøĉâđêĉïēê×ĂÜÿöĂÜ  
îĚĈĀîĆÖĒúąÿŠüîÿĎÜ×ĂÜđéĘÖ ÙüøðøąđöĉîđìĊ÷ïÖĆïĂć÷čĒúąđóý îĈ×šĂöĎúìĊęüĆéĕéšúÜñúĔîÖøćôÖćøđÝøĉâđêĉïēê

×ĂÜđéĘÖĕì÷ (ĂšćÜĂĉÜÝćÖÿĈîĆÖēõßîćÖćø ÖøöĂîćöĆ÷ ÖøąìøüÜÿćíćøèÿč×) đóČęĂĒðúñúĒúąêĉéêćöÖćøđÝøĉâđêĉïēêĂ÷ŠćÜêŠĂđîČęĂÜ 
ĒúąĔîÿŠüî×ĂÜñĎšðÖÙøĂÜÿćöćøëöĊÿŠüîøŠüöđòŜćøąüĆÜĒúąêĉéêćöÖćøđÝøĉâđêĉïēê×ĂÜđéĘÖĕéšéšü÷ÝćÖÿöčéÿč×õćóÿĊßöóĎ
ĀøČĂĔßšēðøĒÖøö KhunLook (https://www.khunlook.com/)9 ĀøČĂ KidDiary (https://www.kiddiary.in.th/)10 ÝćÖĂčðÖøèŤ
ēìøýĆóìŤöČĂëČĂ àċęÜđðŨîēðøĒÖøöìĊęöĊÖćøóĆçîćøŠüöÖĆîøąĀüŠćÜýĎî÷ŤđìÙēîēú÷ĊĂĉđúĘÖìøĂîĉÖÿŤĒúąÙĂöóĉüđêĂøŤĒĀŠÜßćêĉ 
(đîÙđìÙ) ĒúąìĊöĒóì÷ŤÝćÖĀîŠü÷Üćîÿćíćøèÿč× 

đÖèæŤÖćøüĉîĉÝÞĆ÷õćüąēõßîćÖćøìĊęÙüøìøćï ĂšćÜĂĉÜ×šĂöĎúÝćÖÿĈîĆÖēõßîćÖćø ÖøöĂîćöĆ÷ ÖøąìøüÜÿćíćøèÿč×11 

àċęÜĔßšđÖèæŤĂšćÜĂĉÜÖćøđÝøĉâđêĉïēê×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ ÿĈĀøĆïĔßšĔîðøąđìýĕì÷ (êćøćÜìĊę 2) 
 

êćøćÜìĊę 2 đÖèæŤÖćøüĉîĉÝÞĆ÷õćüąēõßîćÖćø11 

đÖèæŤÖćøüĉîĉÝÞĆ÷õćüąēõßîćÖćø ÙŠćîĚĈĀîĆÖêćöđÖèæŤÿŠüîÿĎÜ 
ēøÙĂšüî (obesity) öćÖÖüŠć median+3 SD  
đøĉęöĂšüî (overweight) öćÖÖüŠć median+2 SD ëċÜ < median+3 SD   

ñĂö (wasting) îšĂ÷ÖüŠć median-2 SD đðŨîêšîĕð  

ÿöÿŠüî (normal) median-1.5 SD ëċÜ median+1.5 SD 

 

5. ÖćøêøüÝēé÷ĔßšĂčðÖøèŤĀøČĂÿŠÜêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøìĊęĒîąîĈĔĀšêøüÝĔîđéĘÖìčÖÙî ēé÷ĒïŠÜêćößŠüÜüĆ÷  
ÙČĂ đéĘÖüĆ÷ìćøÖ ðåöüĆ÷ üĆ÷đøĊ÷î ĒúąüĆ÷øčŠî ìĆĚÜîĊĚĂšćÜĂĉÜêćöĒîüìćÜøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ ðŘ ó.ý. 256412 

Ēúąøćßüĉì÷ćúĆ÷ÖčöćøĒóì÷Ť ÿĀøĆåĂđöøĉÖć1 

5.1 Thyroid stimulating hormone (TSH) screening13,14 đðŨîÖćøêøüÝÙĆéÖøĂÜõćüą×ćéĕìøĂ÷éŤ
ăĂøŤēöîĒêŠÖĈđîĉé (congenital hypothyroidism) óïĂčïĆêĉÖćøèŤđÞúĊę÷ìĆęüēúÖ×ĂÜēøÙ 1 êŠĂ 3,000-4,000 ÖćøđÖĉéöĊßĊó 
đéĘÖìćøÖÿŠüîĔĀâŠĔîøą÷ąĒøÖĕöŠöĊĂćÖćø ĒúąÖćøøĆÖþćĔĀšøąéĆïĕìøĂ÷éŤăĂøŤēöîÖúĆïöćĂ÷ĎŠĔîõćüąðÖêĉõć÷Ĕî 2-4 ÿĆðéćĀŤĒøÖ
×ĂÜßĊüĉê úéēĂÖćÿđÖĉéõćüąÿêĉðŦââćïÖóøŠĂÜ ìĈĔĀšìćøÖöĊóĆçîćÖćøĒúąÿêĉðŦââćđðŨîðÖêĉ  
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üĉíĊÖćøêøüÝÙĆéÖøĂÜ ēé÷ÖćøĔßšđúČĂéìćøÖĀ÷éĔÿŠĒñŠîÖøąéćþÖøĂÜ đöČęĂìćøÖĂć÷č 48-72 ßĆęüēöÜ 
ĒúąÖĞćĀîéÙŠć TSH ìĊęöćÖÖüŠć cut-off 25 mIU/L üŠćñĉéðÖêĉ ĂšćÜĂĉÜêćöÖøöüĉì÷ćýćÿêøŤÖćøĒóì÷Ť ÖøąìøüÜÿćíćøèÿč× 

5.2 Inborn Error of Metabolism (IEM)15-17 đðŨîēøÙìćÜóĆîíčÖøøöđöêćïĂúĉÖßîĉéöĊÙüćöñĉéðÖêĉ
×ĂÜēöđúÖčúđúĘÖ đðŨîõćüąìĊęóïĕéšîšĂ÷ ĂćÖćøøčîĒøÜ ĒêŠÿćöćøëøĆÖþćĒúąðŜĂÜÖĆîÖćøđÖĉéàĚĞćĕéš ÙüćößčÖ×ĂÜēøÙöĊÙüćöĒêÖêŠćÜÖĆî
ĔîĒêŠúąøć÷ēøÙ ÙüćößčÖøüö×ĂÜìčÖēøÙĔîÖúčŠöîĊĚ ÙČĂ 1 êŠĂ 1,500 ÖćøđÖĉéöĊßĊó ĔîĒêŠúąðøąđìýöĊÖćøÖĞćĀîéÝĞćîüîøć÷ēøÙ
ĔîÖćøêøüÝÙĆéÖøĂÜĒêÖêŠćÜÖĆîĕð đßŠî ðøąđìýĂĆÜÖùþöĊÖćøêøüÝÙĆéÖøĂÜ 6 ēøÙ ĒêŠúąøĆåĔîðøąđìýÿĀøĆåĂđöøĉÖćöĊÙüćöĒêÖêŠćÜ
×ĂÜîē÷ïć÷ĔîÖćøÖĞćĀîéÝĞćîüîøć÷ēøÙìĊęêøüÝÙĆéÖøĂÜ ðøąđìýĕì÷ìĊęñŠćîöćìćøÖÝąĕéšøĆïÖćøêøüÝÙĆéÖøĂÜēøÙôŗîĉúÙĉēêî÷ĎđøĊ÷ 
(phenylketonuria) ðŦÝÝčïĆîöĊÖćøìïìüîîē÷ïć÷ÖćøêøüÝÙĆéÖøĂÜ IEM øć÷ēøÙđóĉęöđêĉö Ĕîßčéÿĉìíĉðøąē÷ßîŤõć÷Ĕêš
ĀúĆÖðøąÖĆîÿč×õćóĒĀŠÜßćêĉ17  

5.3 Critical congenital heart disease screening18,19 óïĂčïĆêĉÖćøèŤēøÙĀĆüĔÝóĉÖćøĒêŠÖĞćđîĉéĔîìćøÖ 
8 êŠĂ 1,000 ÖćøđÖĉéöĊßĊó øćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜĂđöøĉÖćĕéšđÿîĂĔĀšđéĘÖìćøÖĕéšøĆïÖćøêøüÝÙĆéÖøĂÜõćüąîĊĚìčÖøć÷ ēé÷ÖćøĔßš 
pulse oximetry ðøąđöĉîøąéĆïĂĂÖàĉđÝîìĊęöČĂ×üćĒúą×ć×üć×ĂÜìćøÖ ëšćøąéĆïĂĂÖàĉđÝîöćÖÖüŠć 95% ĒúąÙüćöĒêÖêŠćÜ
×ĂÜøąéĆïĂĂÖàĉđÝîøąĀüŠćÜöČĂ×üćĒúą×ć×üćêŠćÜÖĆîîšĂ÷ÖüŠć 3% ëČĂüŠćðÖêĉ ÿĞćĀøĆïðøąđìýĕì÷ ÖĞćúĆÜĂ÷ĎŠĔîßŠüÜóĉÝćøèć
ðøąÖćýĔĀšÖćøêøüÝÙĆéÖøĂÜîĊĚĂ÷ĎŠĔîßčéÿĉìíĉðøąē÷ßîŤõć÷ĔêšĀúĆÖðøąÖĆîÿč×õćóĒĀŠÜßćêĉ  

5.4 Newborn hearing screening20-21 ÙČĂ ÖćøÙĆéÖøĂÜÖćøĕéš÷ĉîĔîìćøÖĒøÖđÖĉé đðŨî×šĂĒîąîĞć×ĂÜ
øćßüĉì÷ćúĆ÷ÖčöćøĒóì÷ŤĒĀŠÜðøąđìýĕì÷ êĆĚÜĒêŠðŘ ó.ý. 2560 Ă÷ŠćÜĕøÖĘéĊĔîðŦÝÝčïĆî÷ĆÜĕöŠĕéšïøøÝčÖćøÙĆéÖøĂÜîĊĚĔîßčéÿĉìíĉðøąē÷ßîŤ 
õć÷ĔêšĀúĆÖðøąÖĆîÿč×õćóëšüîĀîšć×ĂÜðøąđìýĕì÷ àċęÜĂčïĆêĉÖćøèŤ×ĂÜÖćøÿĎâđÿĊ÷Öćøĕéš÷ĉîĔîìćøÖĒøÖđÖĉé (neonatal 

hearing loss) ÙČĂ 1 êŠĂ 1,000 ÖćøđÖĉéöĊßĊó ēé÷ÖćøĔßšđÙøČęĂÜöČĂ Otoacoustic Emissions (OAE) ĀøČĂ Auditory Brainstem 

Evoked Responses (ABRs) ëšćñúÖćøêøüÝÙĆéÖøĂÜĕöŠñŠćî êšĂÜêĉéêćöđéĘÖöćêøüÝ÷Čî÷ĆîüĉîĉÝÞĆ÷ đîČęĂÜÝćÖÖćøĕéšøĆï
ÖćøøĆÖþć ôŚŪîôĎÖćøóĎé ĒúąÖćøĕéš÷ĉîõć÷ĔîĂć÷č 6 đéČĂîĒøÖ ÝąßŠü÷ĔĀšóĆçîćÖćøìćÜõćþć×ĂÜđéĘÖĔÖúšđÙĊ÷ÜÖĆïđéĘÖüĆ÷đéĊ÷üÖĆî 

5.5 Anemia screening3,5 ÙČĂ ÖćøêøüÝđúČĂéđóČęĂÙĆéÖøĂÜõćüąēúĀĉêÝćÜ đîČęĂÜÝćÖÖćøêøüÝøŠćÜÖć÷
ĂćÝÝąêøüÝĕöŠóïÙüćöñĉéðÖêĉ ëšćđéĘÖöĊõćüąēúĀĉêÝćÜĕöŠöćÖ ĒúąđöČęĂóïÙüćöñĉéðÖêĉÝĞćđðŨîêšĂÜàĆÖðøąüĆêĉđóĉęöđêĉöđóČęĂĀć
ÿćđĀêčêŠĂĕð Ĕîðøąđìýĕì÷ÿćđĀêč×ĂÜēúĀĉêÝćÜìĊęóïïŠĂ÷ ÙČĂ õćüąóøŠĂÜĀøČĂ×ćéíćêčđĀúĘÖ ĒúąēøÙíćúĆÿàĊđöĊ÷  

đÖèæŤÖćøðøąđöĉîõćüąēúĀĉêÝćÜÝćÖÙŠćÙüćöđ×šö×šî×ĂÜđöĘéđúČĂéĒéÜ ēé÷ĂšćÜĂĉÜđÖèæŤêćöĂÜÙŤÖćøĂîćöĆ÷ēúÖ22 

éĆÜîĊĚ  
- Ăć÷č 6 đéČĂî-5 ðŘ: Hemoglobin îšĂ÷ÖüŠć 11 ÖøĆöêŠĂđéàĉúĉêøĀøČĂăĊöćēìÙøĉêîšĂ÷ÖüŠć 33% 

- Ăć÷č 5-12 ðŘ: Hemoglobin îšĂ÷ÖüŠć 11.5 ÖøĆöêŠĂđéàĉúĉêøĀøČĂăĊöćēìÙøĉêîšĂ÷ÖüŠć 34% 

- Ăć÷č 12-14 ðŘ: Hemoglobin îšĂ÷ÖüŠć 12 ÖøĆöêŠĂđéàĉúĉêøĀøČĂăĊöćēìÙøĉêîšĂ÷ÖüŠć 36% 

5.6 Vision screening23 ÙČĂ ÖćøêøüÝüĆéÿć÷êć (visual acuity) ĔîđéĘÖĂć÷č 3-6 ðŘ đîČęĂÜÝćÖđéĘÖÿČęĂÿćø
ĕéšöćÖĒúšü ìĞćĔĀšÖćøðøąđöĉîÖćøöĂÜđĀĘîìĞćĕéšßĆéđÝî×ċĚî ĒúąÙüøóĉÝćøèćÙüćöóøšĂöĔîÖćøøŠüööČĂ×ĂÜđéĘÖéšü÷đÿöĂ 

ēé÷ĔßšđÙøČęĂÜöČĂðøąđöĉî đßŠî HOTV test ĀøČĂ LEA symbols ĀøČĂ E test ëšćđéĘÖĂć÷čöćÖÖüŠć 5 ðŘ ĒúąøĎšĀîĆÜÿČĂĂćÝĔßš 
Snellen chart (êĆüđú×ĀøČĂêĆüĀîĆÜÿČĂ) 

đÖèæŤÖćøêĆéÿĉîüŠćñĉéðÖêĉ ÙČĂ 

- Ăć÷č 4-5 ðŘ: đĀĘîîšĂ÷ÖüŠć 5 Ēëü (îšĂ÷ÖüŠć 20/40) Ĕîêć×šćÜĔé×šćÜĀîċęÜ ĀøČĂêć 2 ×šćÜđĀĘîêŠćÜÖĆîêĆĚÜĒêŠ 
2 Ēëü×ċĚîĕð 

- Ăć÷č 6 ðŘ×ċĚîĕð: đĀĘîîšĂ÷ÖüŠć 6 Ēëü (îšĂ÷ÖüŠć 20/30) ĀøČĂ êćÿĂÜ×šćÜđĀĘîêŠćÜÖĆîêĆĚÜĒêŠ 2 Ēëü×ċĚîĕð 
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5.7 Oral health24: ÿŠÜóïìĆîêĒóì÷ŤđöČęĂôŦîàĊęĒøÖ×ċĚî ĀøČĂĂ÷ŠćÜßšćĕöŠđÖĉîĂć÷č 1ðŘ ÝćÖîĆĚîîĆéêøüÝ
ÿč×õćóßŠĂÜðćÖĒúąôŦîìčÖ 6-12 đéČĂî ĒúąÖćøĔßšôúĎĂĂĕøéŤđÞóćąìĊę ßŠü÷úéÖćøđÖĉéôŦîñčĕéšøšĂ÷úą 30 đßŠî ÖćøĔßš÷ćÿĊôŦî
ñÿöôúĎĂĂĕøéŤ (fluoridated toothpaste) ĒîąîĈĔĀšĔßšêĆĚÜĒêŠđøĉęööĊôŦî×ċĚî ÖćøđÙúČĂïôúĎĂĂĕøéŤ (Fluoride vanish)  

 
ÿøčð 

ÖćøêøüÝÙĆéÖøĂÜÿč×õćó (health screening) đðŨîĀîċęÜĔî×ïüîÖćøÿøšćÜđÿøĉöÿč×õćóĒúąðŜĂÜÖĆîēøÙ ßŠü÷ĔĀšđéĘÖ
öĊÿč×õćüąìĊęéĊ Ēóì÷ŤÙüøàĆÖðøąüĆêĉ êøüÝøŠćÜÖć÷ øŠüöÖĆïÖćøêøüÝìćÜĀšĂÜðãĉïĆêĉÖćøĀøČĂÖćøêøüÝēé÷ĔßšđÙøČęĂÜöČĂđöČęĂöĊ×šĂïŠÜßĊĚ 
đóČęĂÖćøüĉîĉÝÞĆ÷ĒúąüćÜĒñîÖćøøĆÖþćĔîúĈéĆïêŠĂĕðĕéšĂ÷ŠćÜđĀöćąÿö 
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*  
 

ĒîüìćÜÖćøĔĀšĂćĀćøìćøÖ 
Practical points in infant feeding 

øĆßéć đÖþöìøĆó÷Ť* 
 

ìćøÖĒúąđéĘÖđúĘÖöĊÙüćöêšĂÜÖćø×ĂÜóúĆÜÜćîĒúąÿćøĂćĀćøĒêÖêŠćÜÝćÖüĆ÷ĂČęîĂ÷ŠćÜßĆéđÝî đîČęĂÜÝćÖøŠćÜÖć÷
ĒúąÿöĂÜöĊÖćøđÝøĉâđêĉïēêĒúąóĆçîćĂ÷ŠćÜøüéđøĘü đöČęĂđìĊ÷ïÖĆïîĚĈĀîĆÖêĆü ìćøÖêšĂÜÖćøóúĆÜÜćîöćÖÖüŠćñĎšĔĀâŠëċÜ 2 đìŠć 
îĆęîÙČĂ ìćøÖêšĂÜÖćø 80-100 ÖĉēúĒÙúĂøĊêŠĂÖĉēúÖøĆöêŠĂüĆî đìĊ÷ïÖĆïñĎšĔĀâŠìĊęêšĂÜÖćø 30-40 ÖĉēúĒÙúĂøĊêŠĂÖĉēúÖøĆöêŠĂüĆî1 

ĂćĀćøìĊęïøĉēõÙĒúąóùêĉÖøøöÖćøÖĉîìĊęĕéšøĆïÖćøòřÖêĆĚÜĒêŠüĆ÷ìćøÖÿŠÜñúêŠĂÿč×õćóĒúąîĉÿĆ÷ÖćøÖĉîìĆĚÜĔîüĆ÷đéĘÖĒúąñĎšĔĀâŠ 
îöĒöŠ ÙČĂ ĂćĀćøìĊęéĊìĊęÿčéÿĈĀøĆïìćøÖ ìćøÖÙüøĕéšøĆïîöĒöŠđóĊ÷ÜĂ÷ŠćÜđéĊ÷üêĆĚÜĒêŠĒøÖđÖĉéÝîëċÜĂć÷č 6 đéČĂî Ēúą÷ĆÜÙÜ
ĕéšøĆïîöĒöŠøŠüöÖĆïĂćĀćøêćöüĆ÷ÝîëċÜĂć÷č 2 ðŘĀøČĂîćîÖüŠć ĔîßŠüÜ 3 đéČĂîĒøÖ đóČęĂĔĀšìćøÖîĚĈĀîĆÖđóĉęö 25-30 ÖøĆöêŠĂüĆî 
(750-900 ÖøĆöêŠĂđéČĂî) ÙüøĔĀšîöðøąöćè 4-6 ĂĂîàŤêŠĂÖĉēúÖøĆöêŠĂüĆî (140-200 öĉúúĉúĉêø) ĀúĆÜÝćÖîĆĚî ĔîßŠüÜĂć÷č 3-12 đéČĂî 
îĚĈĀîĆÖÙüøđóĉęöðøąöćè 500 ÖøĆöêŠĂđéČĂî ÙüøĔĀšîöðøąöćè 22-28 ĂĂîàŤêŠĂüĆî2 ðøĉöćèîöìĊęïøĉēõÙĒêÖêŠćÜÖĆîĕð
×ċĚîÖĆïÖĉÝÖøøöìćÜÖć÷ĒúąøąïïđöêćïĂúĉÿö×ĂÜìćøÖ ĒêŠĕöŠÙüøđÖĉîÖüŠć 30 ĂĂîàŤêŠĂüĆî đóøćąÝąìĈĔĀšđÿĊę÷ÜêŠĂÖćø×ćé
íćêčđĀúĘÖĕéš ðŦÝÝčïĆîĒîüìćÜÖćøĔĀšĂćĀćøìćøÖÝċÜđðŨîĒïï responsive feeding ĀøČĂÖćøĔĀšĂćĀćøêćöÙüćöĂ÷ćÖ
ĒúąÙüćöĂĉęö×ĂÜìćøÖ ñĎšđúĊĚ÷ÜéĎÙüøÿĆÜđÖêĒúąêĂïÿîĂÜĂćÖćøĀĉüĒúąĂĉęö×ĂÜìćøÖ ĕöŠïĆÜÙĆïĔĀšÖĉîîöĀöé×üéĀøČĂ×šćüĀöéÝćî 
ÖćøĔĀšĂćĀćøéšü÷ÖćøïĆÜÙĆïÝąìĈĔĀšìćøÖđðŨîđéĘÖÖĉî÷ćÖ đïČęĂĂćĀćø2 ēé÷ðÖêĉĔîßŠüÜ 4 đéČĂîĒøÖ ìćøÖÙüøÝąĕéšøĆïîö
ðøąöćèüĆîúą 8-12 öČĚĂ ĒúąúéúÜđðŨîüĆîúą 6 öČĚĂìĊęĂć÷č 4-6 đéČĂî ĀúĆÜÝćÖîĆĚî đöČęĂđøĉęöĂćĀćøêćöüĆ÷ øüööČĚĂîöĒúąĂćĀćø
êćöüĆ÷đðŨî 6 öČĚĂêŠĂüĆî ñĎšđúĊĚ÷ÜéĎöĊĀîšćìĊęĔîÖćøđêøĊ÷öîöĒúąĂćĀćøìĊęöĊðøąē÷ßîŤĔĀšÙøïëšüîĒúąĀúćÖĀúć÷êćöêćøćÜđüúć 
ìĊęìćøÖÙüøÝąÖĉî ÿŠüîìćøÖÝąđðŨîñĎšêĆéÿĉîĔÝüŠćÝąÖĉîĂąĕø ĒúąÖĉîđìŠćĕĀøŠ Ă÷ŠćÜĕøÖĘêćöñĎšđúĊĚ÷ÜéĎÙüøêĉéêćöÖćøđÝøĉâđêĉïēê
×ĂÜìćøÖ ĒúąðøĆïđðúĊę÷îüĉíĊÖćøđúĊĚ÷ÜêćöîĉÿĆ÷ĒúąóĆçîćÖćø×ĂÜìćøÖĒêŠúąøć÷ îĚĈĀîĆÖêĆü×ĂÜìćøÖÙüøđóĉęö×ċĚîđðŨî 2 đìŠć
×ĂÜîĚĈĀîĆÖĒøÖđÖĉéìĊęĂć÷č 4-5 đéČĂî Ēúąđóĉęö×ċĚîđðŨî 3 đìŠćđöČęĂĂć÷č 1 ðŘ1     
 
ÖćøđúĊĚ÷ÜìćøÖéšü÷îöĒöŠ (breastfeeding)  

îöĒöŠöĊÿćøĂćĀćøìĊęÙøïëšüîÿĈĀøĆïÖćøđÝøĉâđêĉïēêìćÜøŠćÜÖć÷ĒúąóĆçîćÖćø×ĂÜÿöĂÜ ĒúąöĊÿŠüîðøąÖĂï
ĂČęîė ìĊęÿĈÙĆâêŠĂÿč×õćó×ĂÜìćøÖ àċęÜîöñÜéĆéĒðúÜÿĈĀøĆïìćøÖĕöŠÿćöćøëđúĊ÷îĒïïĕéš  đßŠî antibacterial factors 

(secretory IgA, lactoferrin, cytokines ßŠü÷ðŜĂÜÖĆîÖćøêĉéđßČĚĂĔîìćÜđéĉîĂćĀćøĒúąÿøšćÜđÿøĉöõĎöĉÙčšöÖĆî) growth factors 
(epidermal growth factor, transforming growth factor, nerve growth factor ÖøąêčšîÖćøđÝøĉâđêĉïēê×ĂÜúĈĕÿš 
ĒúąđàúúŤêŠćÜė ĔîøŠćÜÖć÷) Ēúą enzymes (glutathione peroxidase, nucleotides ßŠü÷ðŜĂÜÖĆîðäĉÖĉøĉ÷ćĂĂÖàĉđéßĆî×ĂÜĕ×öĆî 
ĒúąÖøąêčšîÖćøÿøšćÜĒĂîêĉïĂéĊ) đðŨîêšî3,4 îöĒöŠßŠü÷úéÙüćöđÿĊę÷ÜêŠĂÖćøđÖĉéēøÙêŠćÜė đßŠî ÖćøêĉéđßČĚĂĔîìćÜđéĉîĂćĀćø 
ĀĎßĆ ĚîÖúćÜ øąïïìćÜđéĉîðŦÿÿćüąĒúąõćüąúĈĕÿšđîŠćĔîìćøÖĒøÖđÖĉé (necrotizing enterocolitis) ēøÙĕĀúêć÷ĔîđéĘÖ 
(sudden infant death syndrome) ēøÙñĉüĀîĆÜĂĆÖđÿïõĎöĉĒóš (atopic dermatitis) đðŨîêšî3-4 ÙüćöÿĈđøĘÝ×ĂÜÖćøđúĊĚ÷ÜúĎÖ
éšü÷îöĒöŠ×ċĚîÖĆïĀúć÷ðŦÝÝĆ÷ đßŠî ÙüćöøĎš×ĂÜĒöŠ ÖćøÿŠÜđÿøĉöĒúąéĎĒúÝćÖïčÙúćÖøìćÜÖćøĒóì÷ŤêĆĚÜĒêŠøą÷ąòćÖÙøøõŤĕðÝîëċÜ
ĀúĆÜÙúĂé ĒúąÙüćöøŠüööČĂÝćÖÙîĔîÙøĂïÙøĆü ÖćøđúĊĚ÷ÜúĎÖéšü÷îöĒöŠÙüøđøĉęöêšîõć÷Ĕî 1 ßĆęüēöÜĀúĆÜÙúĂé ĔîĒêŠúąöČĚĂĔĀšúĎÖ
éĎéîöÝîđÖúĊĚ÷ÜđêšćđóČęĂìĊęúĎÖÝąĕéšøĆïîöÙøïëšüîìĆĚÜÿŠüîĀîšć (foremilk) ìĊęêĂïÿîĂÜÙüćöÖøąĀć÷îĚĈĒúąÿŠüîĀúĆÜ (hindmilk) 

ìĊęêĂïÿîĂÜÙüćöĀĉü ĒúąÖøąêčšîÖćøÿøšćÜîĚĈîö×ĂÜĒöŠĔĀšđóĊ÷ÜóĂÖĆïÙüćöêšĂÜÖćø×ĂÜúĎÖ ĒöŠÙüøöĊÙüćöøĎšĔîđøČęĂÜ×ĂÜóùêĉÖøøö
ìćøÖđöČęĂöĊĂćÖćøĀĉüĀøČĂĂĉęöĒúąÖćøÝĆéìŠćĔĀšîöúĎÖìĊęëĎÖêšĂÜ5     
  



372

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖ (infant formula)1-6  
ĔîÖøèĊìĊęĒöŠĕöŠÿćöćøëĔĀšîöúĎÖđĂÜĕéš đßŠî ĒöŠêĉéđßČĚĂ HIV ĀøČĂđðŨîüĆèēøÙðĂéìĊę÷ĆÜÖĉî÷ćĕöŠÙøï 2 ÿĆðéćĀŤ ĀøČĂ

úĎÖöĊēøÙðøąÝĈêĆüìĊęĕöŠÿćöćøëÖĉîîöĒöŠĕéšêćöðÖêĉ  ìćøÖÙüøĕéšøĆïîöñÜéĆéĒðúÜÿĈĀøĆïìćøÖ (infant formula) àċęÜëĎÖéĆéĒðúÜ
ÝćÖîöüĆü îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖÿĎêøēðøêĊîëĆęüđĀúČĂÜöĊìĊęĔßšÝĈÖĆéđÞóćąìćøÖìĊęöĊēøÙðøąÝĈêĆüđìŠćîĆĚî đßŠî galactosemia, 

hereditary lactase deficiency đðŨîêšî đóøćąēðøêĊîÝćÖëĆęüđĀúČĂÜöĊÙčèÙŠćìćÜēõßîćÖćøîšĂ÷ÖüŠćēðøêĊîÝćÖîöüĆü ĒúąéĎéàċö
ĕéšîšĂ÷ÖüŠć ÝĈđðŨîêšĂÜđÿøĉöðøĉöćèēðøêĊîĒúąÖøéĂąöĉēîïćÜßîĉé îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖÿĎêøēðøêĊîëĆęüđĀúČĂÜĕöŠßŠü÷
ðŜĂÜÖĆîõćüąĒóšēðøêĊîîöüĆü ĔîÖøèĊìĊęöĊðøąüĆêĉõĎöĉĒóšĔîÙøĂïÙøĆü ĒúąêšĂÜÖćøðŜĂÜÖĆîÖúčŠöēøÙõĎöĉĒóš ēé÷đÞóćą atopic 

dermatitis îöĒöŠðŜĂÜÖĆîĕéšéĊìĊęÿčé øĂÜúÜöć ÙČĂ îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖÿĎêø protein hydrolysates ìĊęÿĈÙĆâ ÙČĂ ĀšćöĔßš
îöüĆüÙøïÿŠüîÿĈĀøĆïđéĘÖēêĀøČĂñĎšĔĀâŠ đßŠî îöÿéóćÿđÝĂĕøàŤĀøČĂîöÿđêĂøĉĕúàŤ đúĊĚ÷ÜìćøÖĂć÷č 0-12 đéČĂî đóøćąîöüĆü 
öĊðøĉöćèēðøêĊî ēàđéĊ÷ö ÙúĂĕøéŤ ĒúąôĂÿôĂøĆÿöćÖđÖĉîĕð ĕê×ĂÜìćøÖ÷ĆÜĕöŠÿćöćøë×Ćï×ĂÜđÿĊ÷ĕéšđßŠîđéĊ÷üÖĆïđéĘÖēê 
Ēúąĕ×öĆîîöüĆüđðŨîĕ×öĆîìĊę÷ŠĂ÷÷ćÖ ÷ĉęÜĕðÖüŠćîĆĚî îöüĆüĒúąîöëĆęüđĀúČĂÜìĆęüĕðöĊðøĉöćèüĉêćöĉîàĊ íćêčđĀúĘÖ ÿĆÜÖąÿĊ ĒúąÖøéĕ×öĆî
ÝĈđðŨîĕöŠđóĊ÷ÜóĂÿĈĀøĆïìćøÖ      

îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖ öĊÿŠüîðøąÖĂïĀúĆÖė ìĊęĒêÖêŠćÜÝćÖîöĒöŠ éĆÜîĊĚ  
1. ēðøêĊî öĊðøĉöćè×ĂÜēðøêĊî 1.4-1.8 ÖøĆöêŠĂđéàĉúĉêø àċęÜÿĎÜÖüŠćēðøêĊîĔîîöĒöŠ öĊĂ÷ĎŠðøąöćè 0.9-1.9 ÖøĆö

êŠĂđéàĉúĉêø ĒúąöĊßîĉé×ĂÜēðøêĊîìĊęĒêÖêŠćÜÖĆî ÙČĂ ēðøêĊîđü÷ŤĔîîöñÜÿŠüîĔĀâŠđðŨî beta-lactoglobulin ĒêŠēðøêĊîđü÷Ť
ĔîîöĒöŠđðŨî alpha-lactalbumin đðŨîĀúĆÖ  

2. ĕ×öĆî đðŨîÿŠüîðøąÖĂïĀúĆÖìĊęĔĀšóúĆÜÜćîÿĎÜëċÜøšĂ÷úą 40-50 ×ĂÜóúĆÜÜćîìĊęêšĂÜÖćøĔîĒêŠúąüĆî ìćøÖÝĈđðŨîêšĂÜ
ĕéšøĆïÖøéĕ×öĆîÝĈđðŨîĂ÷ŠćÜđóĊ÷ÜóĂ ÙČĂ 0.5-1 ÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî×ĂÜ linoleic acid (omega-6 fatty acids) Ēúą 0.5 ÖøĆöêŠĂüĆî
×ĂÜ alpha-linolenic acid (omega-3 fatty acids) ĕ×öĆîĔîîöñÜöćÝćÖÿŠüîñÿö×ĂÜîĚĈöĆîóČßêŠćÜė ìĊęðøĆïĔĀšÿĆéÿŠüî
×ĂÜÖøéĕ×öĆîÝĈđðŨî ĕ×öĆîĂĉęöêĆü Ēúąĕ×öĆîĕöŠĂĉęöêĆüĔÖúšđÙĊ÷ÜÖĆïîöĒöŠ  

3. ÙćøŤēïĕăđéøê ìĆĚÜîöĒöŠĒúąîöñÜöĊîĚĈêćúĒúÙēêÿđðŨîÿŠüîðøąÖĂïĀúĆÖ  
4. öĊÖćøđÿøĉöüĉêćöĉîĒúąđÖúČĂĒøŠêŠćÜė ìĊęÝĈđðŨîÿĈĀøĆïìćøÖ ēé÷đÞóćąíćêčđĀúĘÖ   
ðŦÝÝčïĆîîöñÜéĆéĒðúÜÿĈĀøĆïìćøÖöĊÖćøđêĉöÿŠüîðøąÖĂïêŠćÜė đóČęĂĔĀšöĊÙčèÿöïĆêĉĔÖúšđÙĊ÷ÜÖĆïîöĒöŠ àċęÜĒêÖêŠćÜ

ÖĆîĕðĔîĒêŠúąñúĉêõĆèæŤ đßŠî 

- docosahexaenoic acid (DHA) Ēúą arachidonic acid (ARA) DHA Ă÷ĎŠĔîÖúčŠöēĂđöÖšć 3 öĊïìïćìÿĈÙĆâ
ĔîÖćøóĆçîć×ĂÜøąïïðøąÿćìĒúąÖćøöĂÜđĀĘî ARA Ă÷ĎŠĔîÖúčŠöēĂđöÖšć 6 öĊïìïćìÿĈÙĆâĔîÖćøÿøšćÜđàúúŤêŠćÜė ĔîøŠćÜÖć÷
øüöìĆĚÜøąïïõĎöĉÙčšöÖĆî îöĒöŠöĊ DHA ðøąöćèøšĂ÷úą 0.2 Ēúą ARA øšĂ÷úą 0.5 ×ĂÜÖøéĕ×öĆîìĆĚÜĀöé îĚĈöĆîóČßĔîîöñÜéĆéĒðúÜ
ÿĈĀøĆïìćøÖĕöŠöĊ DHA Ēúą ARA European Food Safety Authority (EFSA) ĒîąîĈĔĀšîöñÜéĆéĒðúÜÿĈĀøĆïìćøÖöĊ DHA 

20-50 öĉúúĉÖøĆöêŠĂ 100 ÖĉēúĒÙúĂøĊ àċęÜöćÝćÖÿćĀøŠć÷ĒúąøćđàúúŤđéĊ÷ü 

- prebiotics (non-digestible oligosaccharides) đß Šî fructo-oligosaccharides (FOS) Ēúą galacto-oligosaccharides 

(GOS) Ĕ÷ĂćĀćøìĊę÷ŠĂ÷ĕöŠĕéš ßŠü÷ÿŠÜđÿøĉöÖćøđÝøĉâđêĉïēê×ĂÜÝčúĉîìøĊ÷Ťÿč×õćóĔîúĈĕÿšĔĀâŠ (probiotics)  
- taurine ÖøéĂąöĉēîßîĉéĀîċęÜ àċęÜöĊÙüćöÿĈÙĆâêŠĂÖćøđÝøĉâđêĉïēê×ĂÜÿöĂÜĒúąÝĂðøąÿćìêć ĔîîöĒöŠöĊðøĉöćè

×ĂÜ taurine đóĊ÷ÜóĂÖĆïÙüćöêšĂÜÖćø ĒêŠĔîîöüĆüöĊîšĂ÷öćÖ îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖÝċÜÝĈđðŨîêšĂÜđÿøĉö taurine  
ĔîîöĒöŠĒúąîöñÜöĊîĚĈđðŨîÿŠüîðøąÖĂïðøąöćèøšĂ÷úą 89 ìćøÖìĊęöĊÿč×õćóĒ×ĘÜĒøÜéĊ ĕöŠÝĈđðŨîêšĂÜĕéšøĆïîĚĈđóĉęö 

ÖćøđêøĊ÷öîöñÿöÙüøĔÿŠêćöðøĉöćèìĊęÖĈĀîéĕüš×šćÜÖøąðŞĂÜ îĚĈìĊęĔßšßÜîöÙüøđðŨîîĚĈêšöÿčÖìĊęìĉĚÜĕüšÝîĂčŠîĒúšü đóøćąÿćøĂćĀćø
ïćÜĂ÷ŠćÜĔîîöñÜ đßŠî üĉêćöĉîàĊ ÝąúéúÜđöČęĂđÝĂÙüćöøšĂî îöñÜéĆéĒðúÜÿĈĀøĆïìćøÖñŠćîÖćøÛŠćđßČĚĂĒïïóćÿđÝĂĕøàŤ 
đöČęĂđðŗéÖøąðŞĂÜĒúšü ÙüøĔßšĔĀšĀöéõć÷Ĕî 4 ÿĆðéćĀŤ ĒúąđöČęĂñÿöîĚĈđêøĊ÷öĔĀšìćøÖéČęö đÖĘïĕéšđóĊ÷Ü 1 ßĆęüēöÜđìŠćîĆĚî îöìĊęđĀúČĂ
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ÝćÖÖćøéČęöÙüøìĉĚÜ ÖćøĂčŠîîöÿĈĀøĆïìćøÖ ĔĀšĔßšüĉíĊĒßŠ×üéîöĔîîĚĈĂčŠî 5-10 îćìĊÖŠĂîéČęö ĕöŠÙüøĔßšĕöēÙøđüôĂčŠî đóøćąÝąìĈĔĀš
îöïćÜÿŠüîøšĂîđÖĉîĕðÿĈĀøĆïìćøÖ  
 
ĂćĀćøêćöüĆ÷ (complementary foods)1-7  

ĂćĀćøêćöüĆ÷ ÙČĂ ĂćĀćøĂČęîìĊęìćøÖĂć÷č 6 đéČĂî×ċĚîĕðĕéšøĆïđðŨîöČĚĂîĂÖđĀîČĂÝćÖîö đóČęĂĔĀšĕéšøĆïÿćøĂćĀćøÙøïëšüî
ĒúąđóĊ÷ÜóĂêŠĂÖćøđÝøĉâđêĉïēê×ĂÜÿöĂÜĒúąøŠćÜÖć÷ ßŠü÷óĆçîćÖćøìĈÜćî×ĂÜÖúšćöđîČĚĂĔîßŠĂÜðćÖìĊęđÖĊę÷ü×šĂÜÖĆïÖćøđÙĊĚ÷ü
ĒúąÖúČîĂćĀćøìĊęĕöŠĔßŠ×ĂÜđĀúü ĒúąÿŠÜđÿøĉöóùêĉÖøøöÖćøÖĉîìĊęëĎÖêšĂÜđĀöćąÿö àċęÜđðŨîÝčéđøĉęöêšîìĊęÿĈÙĆâ×ĂÜÖćøðŜĂÜÖĆî
ēøÙđøČĚĂøĆÜêŠćÜė ßŠüÜĂć÷č 6-8 đéČĂî đðŨîßŠüÜĂć÷čìĊęÿĈÙĆâ×ĂÜÖćøĔĀšĂćĀćøêćöüĆ÷ đîČęĂÜÝćÖìćøÖöĊÙüćöóøšĂöìćÜóĆçîćÖćø
×ĂÜÖúšćöđîČĚĂ ÿćöćøëÙüïÙčöÖćøìøÜêĆü×ĂÜýĊøþąĒúąúĈêĆüĕéšéĊ ĔßšöČĂĀ÷ĉïĂćĀćøđ×šćðćÖĕéš extrusion reflex (ÖćøĔßšúĉĚî
éĆîĂćĀćøĂĂÖîĂÖßŠĂÜðćÖ) úéúÜ ìĈĔĀšÿćöćøëøĆïĂćĀćøÖċęÜđĀúüÖċęÜĒ×ĘÜđ×šćðćÖĒúąđÙĊĚ÷üÖúČîĕéš ĒúąÿîĔÝìĊęÝąÖĉîĂćĀćøĂČęî
îĂÖđĀîČĂÝćÖîö ēé÷đÞóćąĂćĀćøðøąđõì finger foods àċęÜđêøĊ÷öđðŨîßĉĚîđúĘÖė ĔĀšìćøÖĀ÷ĉïÖĉîđĂÜ ĀøČĂëšćøĂÝîĂć÷č 1 ðŘ 
ĀøČĂēêÖüŠćîĆĚî ìćøÖĂćÝÝąöĊõćüą autonomy ĒúąðäĉđÿíÖćøðŜĂîÝćÖñĎšđúĊĚ÷ÜéĎ ìĈĔĀšđÖĉéðŦâĀćÖćøÖĉî÷ćÖêćööćĕéš 
ÙüøĔĀšĂćĀćøêćöüĆ÷ 1 öČĚĂđöČęĂĂć÷č 6-7 đéČĂî 2 öČĚĂđöČęĂĂć÷č 8 đéČĂî Ēúą 3 öČĚĂđöČęĂĂć÷č 9 đéČĂî ĂćĀćøöČĚĂĒøÖÙüøđðŨîĂćĀćøöČĚĂđ÷Ęî 
đóČęĂĔĀšĂ÷ĎŠìšĂÜ ĒúąĀúĆïĕéšîćî×ċĚîĔîêĂîÖúćÜÙČî ēé÷đøĉęöìĊęĂćĀćøïéÖúčŠö×šćü-ĒðŜÜÖŠĂîðøąöćè 1-2 ßšĂîßć ĒúšüÝċÜđóĉęö
đîČĚĂÿĆêüŤĒúąñĆÖ đúČĂÖßîĉé×ĂÜĂćĀćøĔĀšĀúćÖĀúć÷ đóČęĂĔĀšìćøÖĕéšøĆïüĉêćöĉîĒúąđÖúČĂĒøŠÙøïëšüî  ĒúąÙčšîđÙ÷ÖĆïøÿßćêĉ
×ĂÜĂćĀćøìĊęĒêÖêŠćÜ đöČęĂìćøÖđÙĊĚ÷üĒúąÖúČîđÖŠÜ×ċĚî ÙŠĂ÷ė đðúĊę÷îÝćÖĂćĀćøïéúąđĂĊ÷éđðŨîïéĀ÷ćï đöČęĂĂć÷č 1 ðŘ×ċĚîĕð 
ìćøÖÿćöćøëøĆïðøąìćîĂćĀćøĔÖúšđÙĊ÷ÜÖĆïĂćĀćøñĎšĔĀâŠ ìćøÖÙüøĕéšøĆïĕ×öĆîĒúąÙĂđúÿđêĂøĂúêćöðÖêĉ ÙČĂ ðøąöćè 
øšĂ÷úą 30-50 ×ĂÜóúĆÜÜćîìĊęĕéšøĆïêŠĂüĆî đóøćąÿöĂÜ×ĂÜìćøÖöĊÖćøđÝøĉâđêĉïēêĒúąóĆçîćĂ÷ŠćÜøüéđøĘü ĔîÖøèĊìĊęìćøÖ
Ăć÷č 4 đéČĂî×ċĚîĕð öĊðŦâĀćîĚĈĀîĆÖ×ċĚîîšĂ÷ ìĆĚÜìĊęĕéšøĆïîöđêĘöìĊęĒúšü ĂćÝÝąđøĉęöĔĀšĂćĀćøêćöüĆ÷ĕéš ìĆĚÜîĊĚĔĀšóĉÝćøèćđðŨîøć÷ÖøèĊ 
ĒêŠĀšćöĔĀšĂćĀćøêćöüĆ÷ÖŠĂîĂć÷č 4 đéČĂî 

ĀúĆÖÖćøÿĈÙĆâ×ĂÜÖćøĔĀšĂćĀćøêćöüĆ÷ ÙČĂ  
1. đîšîĂćĀćøÖúčŠöđîČĚĂÿĆêüŤ (êĆï đîČĚĂĀöĎ đîČĚĂĕÖŠ ðúć) ìčÖöČĚĂ öČĚĂúą 1 ßšĂîÖĉî×šćü ĒúąïøĉēõÙêĆïÿĆðéćĀŤúą 3-4 üĆî 

đóČęĂĔĀšĕéšøĆïíćêčđĀúĘÖĒúąÿĆÜÖąÿĊđóĊ÷ÜóĂ  

2. đðŨîĂćĀćøìĊęĔĀšóúĆÜÜćîöćÖÖüŠćîö (ĔîðøĉöćèìĊęđìŠćÖĆî) ÙČĂ ðøąöćè 1 ÖĉēúĒÙúĂøĊêŠĂÖøĆö 

3. ÝĈÖĆéĂćĀćøìĊęöĊ phytate ÿĎÜ đßŠî ñĆÖ đóøćąĂćÝ×Ćé×üćÜÖćøéĎéàċö×ĂÜíćêčđĀúĘÖĒúąÿĆÜÖąÿĊ  
4. ĔĀšĂćĀćøĔĀöŠÙøĆĚÜúą 1 Ă÷ŠćÜìčÖ 3-5 üĆî đóČęĂÿĆÜđÖêĂćÖćøĒóš (ñČęî ĂćđÝĊ÷î ìšĂÜđÿĊ÷ wheezing) ĂćĀćøìĊęìćøÖ

ĂćÝÝąĒóšĕéš đßŠî îöüĆü ĕ×Š ëĆęüđĀúČĂÜ ëĆęüúĉÿÜ ĒðŜÜÿćúĊ ĂćĀćøìąđú đðŨîêšî 

5. đöČęĂĂć÷č 7 Ēúą 8 đéČĂî ìćøÖĕéšøĆïĂćĀćøÙøï 5 ĀöĎŠ ĒúąĀúćÖĀúć÷ßîĉé  
6. ĔĀšĂćĀćøìĊęÿąĂćé ðúĂéõĆ÷ Ēúąøÿíøøößćêĉ ĀúĊÖđúĊę÷ÜÖćøðøčÜĒêŠÜøÿ 

7. îĚĈñúĕöš ĕöŠÝĈđðŨîêšĂÜÖĉî ÙüøÖĉîñúĕöšđðŨîßĉĚîė öćÖÖüŠć ëšćêšĂÜÖćøÿćöćøëĔĀšĕéšĒêŠÝĈÖĆéîĚĈñúĕöšĕöŠđÖĉî 
4-6 ĂĂîàŤêŠĂüĆî ĒúąÙüøđðŨîîĚĈñúĕöš 100% ìĊęñŠćîÖćøÛŠćđßČĚĂ ēé÷ĔĀšóøšĂöÖĆïöČĚĂĂćĀćø üĉêćöĉîàĊßŠü÷đóĉęöÖćøéĎéàċö
×ĂÜíćêčđĀúĘÖ ĀšćöĔĀšÖŠĂîîĂî đóøćąđóĉęöÙüćöđÿĊę÷Ü×ĂÜÖćøđÖĉéēøÙôŦîñč ÜéîĚĈĀüćî îĚĈĂĆéúö ßć ĒúąÖćĒôìčÖßîĉé ßć
ĒúąÖćĒôöĊÿćø tannins Ēúą polyphenols àċęÜ÷Ćï÷ĆĚÜÖćøéĎéàċö×ĂÜíćêčđĀúĘÖ 

8. đöČęĂĂć÷č 9 đéČĂî ĔßšîĉĚüöČĂĕéšéĊ×ċĚî ĔĀšòřÖĀ÷ĉïĂćĀćøßĉĚîđ×šćðćÖÖĉîđĂÜ ĒúąëČĂĒÖšüĀĆééČęöđĂÜ ĒúąđöČęĂĂć÷č 12 đéČĂî 
ĔĀšĀĆéĔßšßšĂîÖĉîĂćĀćøđĂÜ øŠüöÖĆïÖćøðŜĂîÝćÖñĎšđúĊĚ÷ÜéĎ   

9. ĀúĊÖđúĊę÷ÜÖćøÖĉîĂćĀćøÝčÖÝĉÖêúĂéìĆĚÜüĆî 

10. đöČęĂëċÜĂć÷čìĊęđĀöćąÿö ÿŠÜđÿøĉöĔĀšđéĘÖéČęöîĚĈĒúąîöÝćÖĒÖšüĒìî×üéîö 

11. ĀšćöĔĀšîĚĈñċĚÜĒÖŠìćøÖĂć÷č 0-12 đéČĂîēé÷đéĘé×ćé đóøćąđóĉęöÙüćöđÿĊę÷ÜêŠĂÖćøđÖĉéēøÙ infant botulism  
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ēé÷ìĆęüĕðìćøÖÙøïÖĈĀîéìĊęĕéšøĆïîöĒúąĂćĀćøêćöüĆ÷Ă÷ŠćÜđĀöćąÿö ĕöŠöĊÙüćöÝĈđðŨîêšĂÜĕéšøĆïüĉêćöĉî
ĒúąđÖúČĂĒøŠđÿøĉö ÷ÖđüšîÖøèĊìĊęìćøÖĕéšøĆïîöĒöŠđóĊ÷ÜĂ÷ŠćÜđéĊ÷ü American Academy of Pediatrics ĒîąîĈĔĀšđÿøĉö
üĉêćöĉîéĊ 400 IU êŠĂüĆîêĆĚÜĒêŠĒøÖđÖĉéÝîëċÜ 12 đéČĂî ĒúąíćêčđĀúĘÖ 1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂüĆî ìĊęßŠüÜĂć÷č 4-12 đéČĂî 

đóøćąîöĒöŠöĊðøĉöćèüĉêćöĉîéĊîšĂ÷ ĒúąĒîąîĈĒöŠìĊęĔĀšîöúĎÖÖĉî÷ćïĈøčÜđßŠîđéĊ÷üÖĆïêĂîêĆĚÜÙøøõŤđóČęĂÿč×õćóìĊęéĊìĆĚÜ×ĂÜĒöŠ
ĒúąúĎÖ  

ēé÷ÿøčð ÙüøÿŠÜđÿøĉöóùêĉÖøøöÖćøÖĉîìĊęëĎÖÿč×úĆÖþèąêĆĚÜĒêŠüĆ÷ìćøÖ òřÖĔĀšđéĘÖÖĉîĂćĀćøđðŨîđüúć öĊÙüćöÿč×
ĔîÖćøÖĉîĂćĀćøìĊęöĊðøąē÷ßîŤĒúąĀúćÖĀúć÷ đóČęĂĔĀšđêĉïēêđðŨîñĎšĔĀâŠìĊęĒ×ĘÜĒøÜĒúąðúĂéēøÙ 
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*  

 

ÖćøđúČĂÖüĉíĊÖćøêøüÝóĆîíčÖøøö 

Pitfall in choosing human genetic test 

ÝčāćúĆÖþèŤ ÙčðêćîîìŤ* 
 

Genetic test ÙČĂ ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂĀćÖćøđðúĊę÷îĒðúÜ×ĂÜÿćøóĆîíčÖøøö îĈĕðÿĎŠÖćøüĉîĉÝÞĆ÷ēøÙ 
ìĊęđÖĉéÝćÖÖćøđðúĊę÷îĒðúÜóĆîíčÖøøöìĊęóï ÿĉęÜÿŠÜêøüÝĂćÝđÖĘïĕéšÝćÖĀúć÷ĒĀŠÜ đßŠî đúČĂé îĚĈÙøęĈ đîČĚĂđ÷ČęĂêŠćÜė cheek swab 

sample üĉíĊÖćøêøüÝöĊĀúć÷üĉíĊ ĒêŠúąüĉíĊöĊ×šĂéĊ ×šĂđÿĊ÷êŠćÜÖĆîéĆÜêćøćÜìĊę 1 ÖćøêøüÝóĆîíčÖøøööĊøćÙćÙŠćêøüÝÙŠĂî×šćÜÿĎÜ (êĆĚÜĒêŠ
ĀúĆÖóĆîÝîëċÜĀúĆÖĀöČęî) éĆÜîĆĚî ÖćøđúČĂÖüĉíĊÖćøêøüÝìĊęëĎÖêšĂÜ àċęÜÙüø×ċĚîÖĆïĂćÖćøĀøČĂēøÙìĊęÿÜÿĆ÷ ÝąìĈĔĀšĕéšøĆïÖćøüĉîĉÝÞĆ÷ēøÙ 
ìĊęĒöŠî÷Ĉ ĒúąÙčšöÙŠćÖĆïÙŠćĔßšÝŠć÷×ĂÜÖćøêøüÝ  

ÿćøóĆîíčÖøøööĊêĆĚÜĒêŠ×îćéđúĘÖÿčé ÙČĂ DNA ēé÷ DNA ìĊęøüöÖĆîđðŨîĀîŠü÷ĔĀâŠ×ċĚîìĊęđøĊ÷ÖüŠć ÷Ċî Ēúą÷ĊîĀúć÷÷Ċî
øüöÖĆîđðŨîēÙøēöēàö ÙüćöñĉéðÖêĉÿćøóĆîíčÖøøöîĈĕðÿĎŠēøÙöĊêĆĚÜĒêŠÙüćöñĉéðÖêĉìĊęĀîŠü÷ĔĀâŠ×ĂÜóĆîíčÖøøö ÙČĂ ēÙøēöēàö 
ĕðÝîëċÜìĊęĀîŠü÷đúĘÖÿčé ÙČĂ ÷Ċî  

ÖćøđðúĊę÷îÿćøóĆîíčÖøøöĒïŠÜđðŨî 2 Ă÷ŠćÜ éĆÜîĊĚ 
1. ēÙøēöēàö øšĂ÷úą 0.8 ×ĂÜđéĘÖđÖĉéöĊßĊó öĊēÙøēöēàöđðúĊę÷îĕðÝćÖðÖêĉ ĒúąÙøċęÜĀîċęÜ×ĂÜēÙøēöēàöìĊęđðúĊę÷îîĊĚ

öĊĂćÖćø àċęÜ×šĂïŠÜßĊĚìĊęÙćéÖćøèŤüŠćñú×ĂÜēÙøēöēàöìĊęđðúĊę÷îÝąìĈĔĀšöĊĂćÖćø ÙČĂ Öćø×ćéĀøČĂđÖĉî×ĂÜēÙøēöēàö ēÙøēöēàöìĊęđðúĊę÷î
ÿćöćøëĒïŠÜĕéšđðŨî 2 Ēïï ÙČĂ 

1.1 Numerical ÝĈîüîĒìŠÜēÙøēöēàöñĉéðÖêĉ ×ćéĀøČĂđÖĉî đßŠî trisomy 21 ÿćđĀêč×ĂÜÖúčŠöĂćÖćøéćüîŤ 
ĂčïĆêĉÖćøèŤðøąöćè 1 êŠĂ 800-1 êŠĂ 1,000 Ēúą monosomy X ÿćđĀêč×ĂÜÖúčŠöĂćÖćø Turner  

1.2 Structural øĎðøŠćÜēÙøēöēàöñĉéðÖêĉ  
1.2.1 Balance translocation: ïćÜÙøĆĚÜøĎðøŠćÜēÙøēöēàöìĊęñĉéðÖêĉ ĂćÝđÖĉéÝćÖÖćøÿúĆïìĊę×ĂÜßĉĚîÿŠüî

ēÙøēöēàö ēé÷õćóøüöĕöŠöĊēÙøēöēàö×ćéĀøČĂđÖĉî ĕöŠìĈĔĀšđÖĉéĂćÖćø  
1.2.2 Unbalanced translocation: ĔîÖøèĊìĊęøĎðøŠćÜēÙøēöēàöñĉéðÖêĉĒúąēé÷õćóøüööĊÖćø×ćé

ĀøČĂđÖĉî×ĂÜßĉĚîÿŠüîēÙøēöēàö ÝąìĈĔĀšđÖĉéĂćÖćøêŠćÜė  
üĉíĊÖćøêøüÝđóČęĂéĎēÙøēöēàöñĉéðÖêĉ öĊéĆÜîĊĚ  
1) Chromosome test ĀøČĂ karyotype ÖćøêøüÝēÙøēöēàöìĊęøą÷ą metaphase ĀøČĂ prometaphase 

(đðŨîøą÷ąìĊęēÙøēöēàö÷ČéĒúąÙúć÷đÖúĊ÷üìĈĔĀšöĊÙüćö÷ćüìĊęöĂÜđĀĘîĕéšéĊìĊęÿčé) ēé÷Öćø÷šĂöÿĊóĉđýþ đóČęĂÿćöćøëĒ÷ÖĒëï band 

(êĉéÿĊ/ ĕöŠêĉéÿĊ) ĔîÖćøøąïčĒìŠÜēÙøēöēàöĒêŠúąĒìŠÜ üĉíĊîĊĚÿćöćøëêøüÝÙüćöñĉéðÖêĉ×ĂÜßĉĚîÿŠüîēÙøēöēàö ×îćéĂ÷ŠćÜîšĂ÷ 5 úšćîđïÿ 
(megabases) ×ċĚîĕð  

- ×šĂïŠÜĔßš: ēøÙìĊęöĊÝĈîüîĒìŠÜēÙøēöēàö×ćéĀøČĂđÖĉî đßŠî Down syndrome (trisomy 21), 

Turner syndrome (45,X) 

- ÙŠćêøüÝ: øćÙć 1,500 ïćì 

- ×šĂéĊ ÙČĂ đðŨîüĉíĊìĊęéĊìĊęÿčéüĉíĊđéĊ÷üìĊęÿćöćøëéĎ balanced translocation ĀøČĂ inversion ĕéš 
- ×šĂđÿĊ÷ ÙČĂ êšĂÜĔßšđüúćĔîÖćøøĂĔĀšēÙøēöēàöĒïŠÜêĆü  

2) Fluorescent In Situ Hybridization (FISH) analysis ÖćøĔßšßĉĚîÿŠüî×ĂÜÿćøóĆîíčÖøøöêĉéÿĊ 
ôúĎĂĂđøÿđàîêŤĕðÝĆïÖĆïēÙøēöēàö đóČęĂéĎÖćøđÖĉîĀøČĂ×ćé×ĂÜßĉĚîÿŠüîēÙøēöēàöìĊęÿÜÿĆ÷×îćéđúĘÖĂ÷ŠćÜîšĂ÷ 100-200 Öĉēúđïÿ1 
ĒúąêšĂÜđÞóćąđÝćąÝÜüŠćêšĂÜÖćøêøüÝēÙøēöēàöêøÜêĈĒĀîŠÜĔé  
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- ×šĂïŠÜĔßš: ēøÙ microdeletion êŠćÜė đßŠî FISH 22q11.2 éĎÖćø×ćéēÙøēöēàöêĈĒĀîŠÜ
Ēëï 11.2 ×ĂÜĒìŠÜ 22 ĔîÖćøüĉîĉÝÞĆ÷ēøÙ DiGeorge syndrome  

- ÙŠćêøüÝ: øćÙć 3,500 ïćì 

3) Microarray ĀøČĂ Array-CGH đðŨîÖćøêøüÝēÙøēöēàöìĆĚÜ 23 ÙĎŠóøšĂöÖĆîĔîÙøĆĚÜđéĊ÷ü ĔßšÿĊĀîċęÜ
êĉéÖĆï DNA ĔîēÙøēöēàöìĆĚÜ 23 ÙĎŠ×ĂÜêĆüĂ÷ŠćÜìĊęêøüÝ ĂĊÖÿĊĀîċęÜêĉéÖĆï DNA ÙîðÖêĉöćêøåćî ĒúąñÿöÖĆîñŠćîÖøąïüîÖćø
ĀšĂÜðäĉïĆêĉÖćøđðøĊ÷ïđìĊ÷ïüŠćöĊÖćø×ćéĀøČĂđÖĉî×ĂÜēÙøēöēàöĔîêĆüĂ÷ŠćÜìĊęêøüÝ đöČęĂđìĊ÷ïÖĆïÙîðÖêĉ ëšćöĊðøĉöćèÿĊĔé
êøÜêĈĒĀîŠÜĔé×ĂÜêĆüĂ÷ŠćÜìĊęêøüÝîšĂ÷ĀøČĂöćÖÖüŠćÙîðÖêĉöćêøåćî ÝąïŠÜßĊĚüŠćöĊÖćø×ćéĀøČĂđÖĉî×ĂÜēÙøēöēàö ×îćéìĊęÿćöćøë
êøüÝĕéšðøąöćèĂ÷ŠćÜîšĂ÷ 100-600 Öĉēúđïÿ ×ċĚîĂ÷ĎŠÖĆï×îćé×ĂÜ probe Ēúąøą÷ąĀŠćÜ×ĂÜĒêŠúą probe  

- ×šĂïŠÜĔßš: õćüąìĊęöĊßĉĚîÿŠüîēÙøēöēàö×îćéđúĘÖñĉéðÖêĉ (×ćéĀøČĂđÖĉî deletion/duplication) 
đßŠî ÖćøîĈĕðĔßšĔîđéĘÖìĊęöĊóĆçîćÖćøßšćìĊę÷ĆÜĕöŠìøćïÿćđĀêč óïĂĆêøćÖćøêøüÝóïüĉîĉÝÞĆ÷ēøÙĔîđéĘÖÖúčŠöîĊĚ ðøąöćèøšĂ÷úą 10-202,3 

- ÙŠćêøüÝ: øćÙć 20,000-40,000 ïćì 

- ×šĂđÿĊ÷ ÙČĂ ĕöŠÿćöćøëêøüÝ balanced translocation, uniparental disomy, deletion/ 
duplication ìĊęöĊ×îćéđúĘÖÖüŠć 100 Öĉēúđïÿ đßŠî exon deletion 

2. ÷Ċî (gene) ÖćøđðúĊę÷îĒðúÜ×ĂÜ÷ĊîöĊĀúć÷Ēïï đßŠî ×ćé (deletion) đÖĉî (insertion) àċęÜ×îćéÖćøđðúĊę÷îĒðúÜ
ĂĆîöĊ×îćéđúĘÖđóĊ÷Üđïÿ 1 êĈĒĀîŠÜ ÝîĕðëċÜ×îćéĔĀâŠìĆĚÜ÷Ċî ëšćÖćøđðúĊę÷îĒðúÜĕöŠìĈĔĀšđÖĉéĂćÖćø đøĊ÷ÖüŠć benign variant 

ÿŠüîĔĀâŠóïĔîÙîðÖêĉìĆęüĕð ëšćÖćøđðúĊę÷îĒðúÜîĆĚîìĈĔĀšđÖĉéĂćÖćø đøĊ÷ÖüŠć mutation ĀøČĂ pathogenic variant 

üĉíĊÖćøêøüÝ÷Ċî ĕéšĒÖŠ 
2.1 Polymerase Chain Reaction (PCR) ÖćøĔßšÙĎŠ primer (êĆĚÜêšîĒúąìšć÷) ÝĆïÖĆï DNA ìĊęêšĂÜÖćøêøüÝ 

ñŠćîÖøąïüîÖćøìćÜĀšĂÜðäĉïĆêĉđóČęĂđóĉęöðøĉöćèÿćøóĆîíčÖøøöêøÜêĈĒĀîŠÜìĊęêšĂÜÖćøêøüÝ (amplify)  

2.2 ÙŠćêøüÝ 500 ïćì êŠĂ 1 ðäĉÖĉøĉ÷ć 
2.3 Real-time PCR ĀøČĂ qPCR ÖćøêĉéÿĊìĊęÙĎŠ primer (êĆĚÜêšîĒúąìšć÷) ĒúąñÿöÝĆïÖĆï DNA ìĊęêšĂÜÖćøêøüÝ 

ñŠćîÖøąïüîÖćøìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂüĆéøąéĆïðøĉöćè×ĂÜÿćøóĆîíčÖøøöêøÜêĈĒĀîŠÜìĊęêšĂÜÖćøêøüÝ  
- ×šĂïŠÜĔßš: êĉéêćöðøĉöćèđàúúŤöąđøĘÜìĊęöĊóĆîíčÖøøöñĉéðÖêĉĀúĆÜÖćøøĆÖþćüŠćöĊðøĉöćèđĀúČĂöćÖîšĂ÷

đìŠćĕø đßŠî ÖćøêøüÝ÷Ċî BCR-ABL ĔîēøÙöąđøĘÜđöĘéđúČĂé×ćü 

2.4 MLPA (Multiplex Ligation-dependent Probe Amplification)4,5 Ùúšć÷ÖĆïÖćøìĈ PCR Āúć÷ė 
ðäĉÖĉøĉ÷ćóøšĂöÖĆî (ĕéšëċÜ 40 probes) đóČęĂéĎüŠćÿćøóĆîíčÖøøöìĊęêšĂÜÖćøêøüÝöĊÖćø×ćéĀøČĂđÖĉîĀøČĂĕöŠ 

- ×šĂïŠÜĔßš: ēøÙìĊęöĊ÷ĊîöĊĀúć÷ exon ĒúąÖćø×ćéĀøČĂđÖĉî (deletion/duplication) đðŨîÿćđĀêč
×ĂÜēøÙ đßŠî ēøÙ Duchenne muscular dystrophy 

- ÙŠćêøüÝ: ĀúĆÖóĆî×ċĚîÖĆï×îćé×ĂÜ÷Ċî 
2.5 Sequencing ÖćøêøüÝúĈéĆïĀøČĂëĂéøĀĆÿÿćøóĆîíčÖøøööĊÙüćöúąđĂĊ÷éøąéĆï base (A C G T) 

êøÜêĈĒĀîŠÜ×ĂÜ÷ĊîìĊęÿîĔÝ ÖćøêøüÝ 1 ÙøĆĚÜ ÿćöćøëéĎúĈéĆïÿćøóĆîíčÖøøöĕéšëċÜöćÖÿčéëċÜ 700-1,000 đïÿ   
- ×šĂïŠÜĔßš: ēøÙìĊęöĊ÷Ċî×îćéđúĘÖĒúąöĊúĈéĆïÿćøóĆîíčÖøøöñĉéðÖêĉđðŨîÿćđĀêč×ĂÜēøÙ đßŠî ÷Ċî HBB 

ĔîēøÙ thalassemia  
- ÙŠćêøüÝ: øćÙć 500 ïćìêŠĂ 1 ðäĉÖĉøĉ÷ć 

2.6 Whole Exome Sequencing (WES)/  Whole Genome Sequencing (WGS) ÖćøêøüÝúĈéĆï
ĀøČĂëĂéøĀĆÿÿćøóĆîíčÖøøöøąéĆï base (A C G T) ×ĂÜĀúć÷ė ÷ĊîĔîēÙøēöēàöìĆĚÜ 23 ÙĎŠ óøšĂöÖĆîĔîÙøĆĚÜđéĊ÷ü ×šĂöĎúÝćÖ
ÖćøëĂéøĀĆÿÝąöĊÝĈîüîöćÖ (big data) ÝĈđðŨîêšĂÜëĎÖîĈĕðüĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïÖĆïÙîðÖêĉ đóČęĂĒðúñúüŠćÖćøđðúĊę÷îĒðúÜĕĀî
ñĉéðÖêĉ đðŨîÿćđĀêč×ĂÜēøÙ ÙüćöÿĈÙĆâ×ĂÜÖćøĔßšüĉíĊêøüÝîĊĚ ÙČĂ ÖćøĔĀš×šĂöĎúøć÷úąđĂĊ÷éĂćÖćø×ĂÜēøÙìĊęëĎÖêšĂÜÙøïëšüî 
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đóČęĂîĈĕðĔßšüĉđÙøćąĀŤñú ĒúąîĈĕðÿĎŠĂĆêøćÖćøêøüÝóïüĉîĉÝÞĆ÷ēøÙìĊęđóĉęö×ċĚî  đóøćąÞąîĆĚîÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷
Ă÷ŠćÜúąđĂĊ÷é ÷ĆÜöĊÙüćöÿĈÙĆâĒúąĕöŠÿćöćøëîĈÖćøêøüÝóĆîíčÖøøööćĒìîìĊęÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ĕéš6 

- ×šĂïŠÜĔßš: ēøÙìĊęöĊ÷ĊîìĊęđðŨîÿćđĀêč×ĂÜēøÙĀúć÷÷Ċî đßŠî multiple congenital anomalies ìĊęÿÜÿĆ÷
öćÝćÖóĆîíčÖøøö ĒêŠ÷ĆÜĕöŠÿćöćøëøąïčÖćøüĉîĉÝÞĆ÷ēøÙìĊęđÝćąÝÜĕéš ĂĆêøćÖćøêøüÝóïéšü÷üĉíĊîĊĚ ðøąöćèøšĂ÷úą 307  

- ÙŠćêøüÝ: øćÙć 30,000 ïćì 

2.7 Methylation study ÖćøêøüÝøĎðĒïï×ĂÜ DNA đÞóćąêĈĒĀîŠÜēé÷ðäĉÖĉøĉ÷ć ×ĂÜ CH3 (methyl) 

ïćÜêĈĒĀîŠÜ×ĂÜēÙøēöēàöđóýĀâĉÜĒúąđóýßć÷ÝąöĊøĎðĒïï DNA ēé÷ðäĉÖĉøĉ÷ć×ĂÜ CH3 (methyl) ĕöŠđĀöČĂîÖĆî  
- ×šĂïŠÜĔßš: ēøÙìĊęđÖĉéÝćÖ uniparental disomy đßŠî Prader-Willi syndrome, Angelmann 

syndrome 

- ÙŠćêøüÝ: øćÙć 3,000 ïćì 

 

êćøćÜìĊę 1 ×šĂéĊĒúą×šĂđÿĊ÷×ĂÜĒêŠúąüĉíĊêøüÝĔîÖćøêøüÝĀć deletion/ duplication 

üĉíĊ ×šĂéĊ ×šĂđÿĊ÷ 

MLPA - êøüÝÖćøđðúĊę÷îĒðúÜ (×ćéĀøČĂđÖĉî) ×îćéđúĘÖ 

- êøüÝĕéš 40 êĈĒĀîŠÜóøšĂöÖĆî 

- øćÙćĕöŠĒóÜ 

- ĕöŠÿćöćøëêøüÝ balanced rearrangement ĕéš 

FISH - êøüÝ balanced rearrangement ĕéš 
- êøüÝ Mosaicism ĕéš 

- êĈĒĀîŠÜìĊęêøüÝĕéšĔîĒêŠúąÙøĆĚÜđÞóćąđÝćąÝÜ Ēúą 
öĊÝĈîüîîšĂ÷ 

- ĕöŠÿćöćøëêøüÝÖćø×ćéĀć÷×ĂÜóĆîíčÖøøöìĊęđúĘÖ
ÖüŠć 100 Öĉēúđïÿ ĀøČĂÖćøđÖĉî×ĂÜóĆîíčÖøøö 
ìĊęöćÖÖüŠć 500 Öĉēúđïÿ 

Quantitative/ 

qPCR 

- êøüÝÖćøđðúĊę÷îĒðúÜ (×ćéĀøČĂđÖĉî) ×îćéđúĘÖ 

ÝîëċÜ 1 đïÿĕéš 
- øćÙćĕöŠĒóÜ 

- êĈĒĀîŠÜìĊęêøüÝĕéšĔîĒêŠúąÙøĆĚÜđÞóćąđÝćąÝÜ Ēúą
öĊÝĈîüîÝĈÖĆé (×ċĚîÖĆïÝĈîüî primer) 

Microarray - ÿćöćøëêøüÝìčÖēÙøēöēàöĕéšóøšĂöÖĆîĔîÙøĆĚÜđéĊ÷ü 
Ĕîøą÷ąđüúćÿĆĚîė 

- øćÙćĒóÜ 

: Stuppia L, et al., 2012 5  

 

ĀúĆÖđÖèæŤĔîÖćøđúČĂÖüĉíĊÖćøêøüÝóĆîíčÖøøö 

1. ēøÙìĊęêšĂÜÖćøêøüÝüĉîĉÝÞĆ÷đðŨîēøÙìĊęöĊÖćøđðúĊę÷îĒðúÜ×ĂÜēÙøēöēàöĀøČĂ÷Ċî 

ëšćēøÙđÖĉéÝćÖÖćøđðúĊę÷îĒðúÜ×ĂÜēÙøēöēàöĒúąêšĂÜÖćøêøüÝ  

1) ÝĈîüîĒìŠÜ (number) ēÙøÜÿøšćÜ (structure) ĔßšüĉíĊ chromosome test 

2) Öćø×ćéĀøČĂđÖĉî (deletion/ duplication) ×ĂÜßĉĚîÿŠüîēÙøēöēàöĒúąøąïčêĈĒĀîŠÜĕéš ĔßšüĉíĊ FISH 

3) Öćø×ćéĀøČĂđÖĉî (deletion/ duplication) ×ĂÜßĉĚîÿŠüîēÙøēöēàö ĒêŠĕöŠÿćöćøëøąïčêĈĒĀîŠÜĕéš 
ĔßšüĉíĊ microarray 

ëšćēøÙđÖĉéÝćÖÖćøđðúĊę÷îĒðúÜ×ĂÜ÷ĊîĒúąÖúĕÖÖćøđÖĉéēøÙöćÝćÖ 

1) Öćø×ćéĀøČĂđÖĉî ĔßšüĉíĊ PCR, qPCR, MLPA ×ċĚîÖĆï×îćé×ĂÜ÷Ċî 
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2) ÖćøđðúĊę÷îĒðúÜúĈéĆïĀøČĂøĀĆÿÿćøóĆîíčÖøøö ĔßšüĉíĊ sequencing, WES/ WGS ×ċĚîÖĆïÝĈîüî÷Ċî
ìĊęđðŨîÿćđĀêč×ĂÜēøÙ 

3) Methylation ĔßšüĉíĊ methylation test 

2. ÙüøđúČĂÖĔßšüĉíĊÖćøêøüÝìĊęđÞóćąđÝćąÝÜĀøČĂĔÖúšđÙĊ÷ÜÖĆïēøÙöćÖìĊęÿčé ëšćöĊÖćøêøüÝ÷ĊîĀøČĂēøÙîĆĚîĔĀšïøĉÖćø 
đóČęĂĔĀšđÖĉéÙüćöÙčšöÙŠć×ĂÜÖćøêøüÝóĆîíčÖøøö 

êĆüĂ÷ŠćÜ 
øć÷ìĊę 1 đéĘÖßć÷Ăć÷č 1 üĆî öĊÙüćöñĉéðÖêĉĀúć÷Ă÷ŠćÜ ĕéšĒÖŠ duodenal atresia, atrioventricular septal defect 

đ×šćĕéšÖĆï Down syndrome đîČ ęĂÜÝćÖñĎšðÖÙøĂÜêšĂÜÖćøøĎ šñúêøüÝđøĘü ĕöŠĂ÷ćÖøĂñúēÙøēöēàö 1 ÿĆðéćĀŤ ÝċÜĕéšÿŠÜêøüÝ 
(Quantitative Fluorescent Polymerase Chain Reaction (QF-PCR) ĕéšñúĔî 24-48 ßĆęüēöÜ ñúđðŨî a male pattern with 

trisomy 21  

ÙĈëćö: ñúĂĂÖöćđðŨî trisomy 21 Ēúšü ÝĈđðŨîêšĂÜêøüÝ karyotype ĀøČĂ chromosome test ĀøČĂĕöŠ 
êĂï: ÝĈđðŨî đóøćąñú QF-PCR ïŠÜïĂÖđóĊ÷ÜöĊēÙøēöēàöĒìŠÜ 21 đÖĉîöć 1 ĒìŠÜ ĕöŠÿćöćøëøąïčüŠćđðŨîßîĉé full trisomy 

ĀøČĂ translocation, trisomy 21 ßîĉé translocation öĊēĂÖćÿđÖĉéàĚĈĔîÙøøõŤêŠĂĕðÿĎÜöćÖÖüŠćßîĉéĂČęîė  
×šĂöĎúđóĉęöđêĉö: ÿĆðéćĀŤêŠĂöćñúêøüÝ chromosome øć÷Üćî 46, XY, rob (14;21), +21 ĒðúüŠć ēÙøēöēàö 21

ìĊęđÖĉîöć 1 ĒìŠÜ ĕðêĉéÖĆïēÙøēöēàö 14 ĂćÝđÖĉéÝćÖóĆîíčÖøøö×ĂÜïĉéćĀøČĂöćøéć ĀøČĂđÖĉé×ċĚîđĂÜĕöŠĕéšëŠć÷ìĂéÝćÖïĉéć
ĀøČĂöćøéć đóøćąÞąîĆĚîÙüøêøüÝēÙøēöēàöïĉéćöćøéćđóČęĂéĎüŠćđðŨîóĆîíčÖøøöĔîÙøĂïÙøĆüĀøČĂĕöŠ 
 

øć÷ìĊę 2 đéĘÖßć÷Ăć÷č 3 đéČĂî öĊõćüąÖúšćöđîČĚĂĂŠĂîĒøÜ êøüÝøŠćÜÖć÷öĊ tongue fasciculation Ēúą absence deep 

tendon reflex đ×šćĕéšÖĆï spinal muscular atrophy (SMA)   
ÙĈëćö: ìŠćîÝąđúČĂÖĔßšüĉíĊÖćøêøüÝĔé  
(SMA đÖĉéÝćÖÖćøđðúĊę÷î×ĂÜ÷Ċî SMN ÖúĕÖÖćøđðúĊę÷îĒðúÜøšĂ÷úą 90 ÝćÖÖćø×ćé exon 7 ×ĂÜ÷Ċî SMN)  
êĂï: qPCR exon 7 ÷Ċî SMN đóČęĂéĎðøĉöćè exon 7 ×ĂÜ÷Ċî SMN   
ÖćøêøüÝ deletion éšü÷üĉíĊĂČęîė ĕöŠđĀöćąÿö đßŠî ÖćøìĈ MLPA đîČęĂÜÝćÖöĊĒÙŠ exon đéĊ÷üìĊęêšĂÜÖćøêøüÝ 

ÖćøìĈ microarray đîČęĂÜÝćÖ exon 7 ×ĂÜ÷Ċî SMN öĊ×îćé 110 đïÿ đúĘÖÖüŠćÙüćöÿćöćøë×ĂÜÖćøêøüÝüĉíĊ microarray 

(×îćéìĊęÿćöćøëêøüÝĕéšĂ÷ŠćÜîšĂ÷ 100-600 Öĉēúđïÿ)  
 

øć÷ìĊę 3 đéĘÖĀâĉÜĂć÷č 1.5 đéČĂî öĊĂćÖćø hypotonia Ēúą intermittent dystonia ÝćÖÖćøêøüÝĀúć÷ė Ă÷ŠćÜ 
÷ĆÜĕöŠóïÿćđĀêč×ĂÜēøÙ ÖćøüĉîĉÝÞĆ÷đïČĚĂÜêšî ÙČĂ congenital hypotonia ðøąüĆêĉÙøĂïÙøĆü ÷ć÷Ēúą÷ŠćđðŨîóĊęîšĂÜÖĆî 
ÝćÖðøąüĆêĉÖćøĒêŠÜÜćîĔîđÙøČĂâćêĉ ìĈĔĀšÿÜÿĆ÷ēøÙ×ĂÜ÷ĊîéšĂ÷öćÖ×ċĚî   

ÙĈëćö: ìŠćîÝąđúČĂÖĔßšüĉíĊÖćøêøüÝĔé  
êĂï: Whole Exome Sequencing (WES) đóøćąđĀöćąÖĆïÖćøìĊęêšĂÜêøüÝ÷ĊîĀúć÷ė ÷ĊîĔîÙøĆĚÜđéĊ÷ü đîČęĂÜÝćÖ

öĊ÷ĊîĀúć÷÷ĊîöćÖìĊęđðŨîÿćđĀêč×ĂÜ congenital hypotonia  

×šĂöĎúđóĉęöđêĉö: 1 đéČĂîêŠĂöć ñúêøüÝ WES øć÷Üćî homozygous IVS6+4A-T Ĕî÷Ċî Aromatic L-Amino Acid 

Decarboxylase deficiency (AADC def)   

ÙĈëćö: ñĎšðÖÙøĂÜ×ĂÜđéĘÖøć÷îĊĚðøċÖþćìŠćîđøČęĂÜÖćøìĈ prenatal diagnosis ÿĈĀøĆïÖćøêĆĚÜÙøøõŤÙøĆĚÜêŠĂĕð 

ìŠćîÝąđúČĂÖĔßšüĉíĊÖćøêøüÝĔé  
êĂï: sequencing êøÜêĈĒĀîŠÜÖćøđðúĊę÷îøĀĆÿóĆîíčÖøøö×ĂÜñĎšðśü÷ IVS6+4A-T    
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ĕöŠÝĈđðŨîêšĂÜìĈ WES đóøćąđøćìøćï×šĂöĎúÖćøđðúĊę÷îøĀĆÿóĆîíčÖøøö×ĂÜÙøĂïÙøĆüîĊĚĒúšü ÖćøêøüÝ sequencing 
đÞóćąêĈĒĀîŠÜĒìîìĊę WES Ĕîøć÷ìĊęìøćïøĀĆÿóĆîíčÖøøöìĊęđðúĊę÷îĒðúÜÝćÖñúÖćøêøüÝ WES ìĈĔĀšđÖĉéÙüćöÙčšöÙŠć×ĂÜÖćøêøüÝ
đðŨîĂ÷ŠćÜöćÖ  

 

øć÷ìĊę 4 đéĘÖĀâĉÜĂć÷č 8 ðŘ öĊĂćÖćøēøÙĀĆüĔÝ supravalvular pulmonic stenosis, delayed development 

Ēúą overfriendly personality ÝćÖÖćøêøüÝøŠćÜÖć÷óï dysmorphic face đ×šćĕéšÖĆï Williams syndrome àċęÜđðŨîĀîċęÜ
ĔîÖúčŠöĂćÖćø microdeletion  

ÙĈëćö: ìŠćîÝąđúČĂÖĔßšüĉíĊÖćøêøüÝĔéđóČęĂ÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ēøÙ  
êĂï: FISH for Williams syndrome (7q11.23)  ÖćøüĉîĉÝÞĆ÷ēøÙ Williams syndrome ÿćöćøëêøüÝĕéšÝćÖìĆĚÜ 

FISH Ēúą microarray ĒêŠ microarray öĊÙŠćĔßšÝŠć÷ÿĎÜÖüŠć 10 đìŠć  
   
ÿøčð 

ÖćøđúČĂÖüĉíĊÖćøêøüÝóĆîíčÖøøö ×ċĚîÖĆïüŠćßîĉé×ĂÜēøÙ ĒúąÖúĕÖÖćøđÖĉéēøÙóĆîíčÖøøöîĆĚî ÖćøđúČĂÖüĉíĊÖćøêøüÝ 
ìĊęëĎÖêšĂÜ ÝąìĈĔĀšĕéšñúÖćøêøüÝìĊęëĎÖêšĂÜĒöŠî÷Ĉ ĒúąÙčšöÙŠć  
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*  

ðŦâĀćìĊęóïïŠĂ÷ĒúąĒîüìćÜĒÖšĕ×ðŦâĀćĔîñĎšðśü÷ðćÖĒĀüŠÜđóéćîēĀüŠ 
×ĂÜÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ 

Cleft care in Children Hospital,Thailand 
đóĘâóĆÖêøŤ đÖøĉÖöíčÖø* 

 
ÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ đðŨîßČęĂìĊęđðŨîìćÜÖćø×ĂÜ �ēøÜó÷ćïćúđéĘÖ�àċęÜĂ÷ĎŠĔîÿĆÜÖĆéÖøöÖćøĒóì÷Ť 

ÖøąìøüÜÿćíćøèÿč× ÿëćîìĊęêĆĚÜÿëćïĆîđéĘÖĄ Ă÷ĎŠïîëîîøćßüĉëĊ ĔÖúšĂîčÿćüøĊ÷ŤßĆ÷ÿöøõĎöĉ ÖøčÜđìóöĀćîÙø đðŨîēøÜó÷ćïćúøąéĆï
êêĉ÷õĎöĉ éĎĒúÖúčŠöñĎšðśü÷đéĘÖĔîēøÙđÞóćąìćÜ đóČęĂÙüćöÖøąßĆïĒúąđ×šćĔÝÜŠć÷ĔîđîČĚĂĀć ñĎšđ×Ċ÷î×ĂĔßšÙĈüŠć ēøÜó÷ćïćúđéĘÖ ĒìîÙĈüŠć 
ÿëćïĆîÿč×õćóđéĘÖĄ 

ēøÙðćÖĒĀüŠÜđóéćîēĀüŠ đðŨîÙüćöñĉéðÖêĉĒêŠÖĈđîĉéìĊę đöČęĂđéĘÖđÖĉéöć ïćÜøć÷ĂćÝóïüŠć đðŨîðćÖĒĀüŠÜĂ÷ŠćÜđéĊ÷ü 
ĀøČĂïćÜøć÷đðŨîđóéćîēĀüŠĂ÷ŠćÜđéĊ÷ü ïćÜøć÷đðŨîìĆĚÜðćÖĒĀüŠÜĒúąđóéćîēĀüŠ ĒúąöĊïćÜøć÷ìĊęÝąöĊĒëöÙüćöñĉéðÖêĉøŠüöÖĆï
øąïïĂČęîė ĕéš ĂćìĉđßŠî öĊúĉĚîĀĆüĔÝøĆęü öĊëčÜîĚĈĔîÿöĂÜ đðŨî Down syndrome ĄúĄ ÿĈĀøĆïïìÙüćöîĊĚÝąĕöŠúÜøć÷úąđĂĊ÷éëċÜ ÖćøĒïŠÜ
ðøąđõìÙüćöóĉÖćø ĒêŠêšĂÜÖćøÝąÿČęĂĔĀšđ×šćĔÝüŠć đéĘÖìĊęđÖĉéöć îĂÖÝćÖøĎðúĆÖþèŤïîĔïĀîšćìĊęĕöŠðÖêĉĒúšü đéĘÖÖúčŠöîĊĚĀúć÷øć÷
öĊÙüćöñĉéðÖêĉìĊęàĆïàšĂîĒòÜĂ÷ĎŠ ÝĈđðŨîêšĂÜóċęÜ �ÖčöćøĒóì÷Ť�ìĊęÝąøŠüößŠü÷ðøąđöĉîĒúąéĎĒúêĆĚÜĒêŠĒøÖđÖĉé (screening associate 

anomalies) ñĎšđ×Ċ÷îđĂÜđðŨîýĆú÷Ēóì÷Ť Ă÷ćÖđîšîĔĀšñĎšĂŠćîìøćïëċÜÙüćöÿĈÙĆâĔîðøąđéĘîîĊĚ đóøćąÖćøøĆÖþćēøÙðćÖĒĀüŠÜ
đóéćîēĀüŠ êšĂÜĂćýĆ÷ÙüćöøŠüööČĂÝćÖïčÙúćÖøìćÜÖćøĒóì÷ŤĀúć÷ÿć×ćìĊęđÖĊę÷ü×šĂÜ (ÿĀÿć×ćüĉßćßĊó) ×èąđéĊ÷üÖĆîñĎšðÖÙøĂÜ
đéĘÖÙüøĕéšøĆïÙüćöøĎšĒúąöĊÙüćöđ×šćĔÝêĆĚÜĒêŠĒøÖ ëċÜðøąđéĘîđĀêčñú×ĂÜÖćø ëĎÖîĆéĀöć÷ÝćÖĀúć÷ė ĒñîÖìĊęđÖĊę÷ü×šĂÜ ëĎÖĔĀšĕðóï 
ìĊöÿĀÿć×ćüĉßćßĊó đóČęĂ×ĂÙĈðøċÖþćĒúąêĉéêćöĂćÖćøĂ÷ŠćÜêŠĂđîČęĂÜ (Āúć÷øć÷öćêøüÝìĊęēøÜó÷ćïćúđéĘÖüĆîĒøÖ ĂćÝëĎÖÿŠÜĕðøĂêøüÝ 
ĒúąĕéšøĆïĔïîĆéĀöć÷ đóĉęöÝćÖĂĊÖ 3-4 ĒñîÖ) ĔîðŦÝÝčïĆî ìĊöéĎĒúñĎšðśü÷ðćÖĒĀüŠÜđóéćîēĀüŠìčÖĒñîÖ ĔîēøÜó÷ćïćúđéĘÖ
ĔĀšÙüćöÿĈÙĆâÖĆïÖćøĔßšđüúćĂíĉïć÷ êĂïðŦâĀćĔîÿĉęÜìĊęñĎšðÖÙøĂÜÿÜÿĆ÷ ÝĆéÙĉüîĆéĀöć÷ đúČęĂîîĆéđìŠćìĊęÝĈđðŨî øĆïôŦÜðŦâĀć
ÙüćöđéČĂéøšĂî×ĂÜñĎšðÖÙøĂÜ ÿćöćøëìĈĕéšéĊÖüŠćđöČęĂ 10-15 ðŘÖŠĂîöćÖė àċęÜÿĉęÜîĊĚÿĈÙĆâ ĒúąÝĈđðŨîöćÖ đîČęĂÜÝćÖëšćñĎšðÖÙøĂÜđéĘÖ
öĊÙüćöđ×šćĔÝ ĒúąêøąĀîĆÖëċÜÙüćöÿĈÙĆâđĀúŠćîĊĚ ñĎšðÖÙøĂÜÝąĔĀšÙüćöøŠüööČĂ ĒúąÝąó÷ć÷ćöĕöŠóúćéîĆéêøüÝ ÝćÖĀšĂÜêøüÝ
ĔîìčÖĒñîÖ êĂîñĎšđ×Ċ÷îöćìĈÜćîéĎĒúđéĘÖðćÖĒĀüŠÜđóéćîēĀüŠ àċęÜ×ĂđøĊ÷ÖÜŠć÷ė üŠć đéĘÖ  �cleft� ìĊęēøÜó÷ćïćúđéĘÖ 
đöČęĂöćÖÖüŠć 15 ðŘÖŠĂî  đìĊ÷ïÖĆïðŦÝÝčïĆî ĔîÿŠüî×ĂÜĒñîÖýĆú÷ÖøøöêÖĒêŠÜîĆĚî ĕéšó÷ć÷ćöóĆçîćĒúąÖøąêčšîĔĀšđÖĉéÙüćöêøąĀîĆÖøĎš
×ĂÜñĎšðÖÙøĂÜ ĔîēøÙìĊęúĎÖĀúćîđðŨîĔĀšéĊ×ċĚî êšĂÜĔßšđüúćîćîĔîÖćøĂíĉïć÷ đøĊ÷ÖüŠć ñĎšðśü÷ĔĀöŠüĆîĒøÖìĊęöć ïćÜøć÷ ĔßšđüúćÙč÷
ÖĆïĒóì÷ŤđÖČĂï 30 îćìĊÖĘöĊ ÿĈĀøĆïøć÷úąđĂĊ÷éðøąđéĘî ÿĀÿć×ćüĉßćßĊóÿć×ćĂąĕøìĊęđÖĊę÷ü×šĂÜĂĊÖïšćÜîĆĚî Ýą×ĂĂíĉïć÷
ĔîúĈéĆïëĆéĕð 

ēé÷ìĆęüĕðĒúšü ëšćöĂÜ÷šĂîĕðëċÜßŠüÜÖŠĂîìĊęđéĘÖìčÖÙîÝąđÖĉé  øąĀüŠćÜìĊęöćøéćêĆĚÜÙøøõŤ ÖćøòćÖÙøøõŤÖĆïÿĎêĉĒóì÷Ť 
öćøéćöĊēĂÖćÿĕéšøĆïÖćøêøüÝÙøøõŤēé÷ĂĆúêøćàćüéŤ ĔîïćÜøć÷ĂćÝÝą (÷ĚĈüŠć ĂćÝÝą ĕöŠĔßŠìčÖøć÷) ìøćïÙüćöñĉéðÖêĉ
×ĂÜìćøÖ ìĈĔĀšĒóì÷ŤĒúąÙøĂïÙøĆüöĊ×šĂöĎúïćÜÿŠüîđóČęĂĔßšðøąÖĂïÖćøüćÜĒñî ÖćøéĎĒúĔîĂîćÙêĕéš ðŦÝÝčïĆî è üĆîìĊęđ×Ċ÷î
ïìÙüćö ĔîðŘ óý. 2564 ðøąđìýĕì÷ ĕöŠöĊÖãĀöć÷ĂîčâćêĔĀšìĈĒìšÜĔîìćøÖìĊęÝąđðŨî cleft éĆÜîĆĚîÖøèĊÖćøêĆĚÜÙøøõŤìĊęìøćïüŠć
ìćøÖìĊęđÖĉéöćÝąöĊÙüćöñĉéðÖêĉ đðŨîðćÖĒĀüŠÜ/đóéćîēĀüŠ đøćÝąĔĀšÙüćööĆęîĔÝñĎšðÖÙøĂÜüŠćđøćöĊÖøąïüîÖćøÖćøøĆÖþć ìĊęÝąßŠü÷
ĔĀšđéĘÖéĊ×ċĚîĕéš ×ĂÖúĆïĕðìĊęüĆîĒøÖ ìĊęđéĘÖđÖĉéöć đéĘÖÝąĕéšøĆïÖćøéĎĒúđïČĚĂÜêšî ðøąđöĉîđøČęĂÜÙüćöñĉéðÖêĉøŠüöĂČęîė øüöìĆĚÜßŠü÷
ĒÖšĕ× ðŦâĀćÖćøéĎéîö ēé÷ìĊöÜćî×ĂÜÖčöćøĒóì÷Ť đøČęĂÜĀúĆÖìĊęýĆú÷Ēóì÷Ť Ă÷ćÖĔĀšÖčöćøĒóì÷ŤßŠü÷ÙČĂ ÖćøòřÖÿĂîöćøéć
ĔĀšÿćöćøë ĔĀšîöđéĘÖĕéšĂ÷ŠćÜëĎÖêšĂÜ ðúĂéõĆ÷ đóČęĂìĊęÝąĕéšóćÖúĆïĕðđúĊĚ÷ÜìĊęïšćîđĂÜĕéš ĒúąĂ÷ćÖĔĀšđéĘÖöĊîĚĈĀîĆÖêĆüđóĉęö 
ÿöüĆ÷ÖĆïìĊęđ×ćÙüøÝąđðŨî ēé÷ìĆęüĕðÖčöćøĒóì÷ŤÝąðøąđöĉîýĆÖ÷õćó×ĂÜēøÜó÷ćïćúìĊęđéĘÖđÖĉé Ùč÷ÖĆïñĎšðÖÙøĂÜëċÜĒñîÖćøøĆÖþć
ÙøŠćüė đïČĚĂÜêšî øüöëċÜÖćøóĉÝćøèćÿŠÜêŠĂĕð÷ĆÜ ēøÜó÷ćïćúøąéĆïêêĉ÷õĎöĉ ìĊęöĊìĊöÿĀÿć×ćüĉßćßĊóéĎĒúđéĘÖ cleft àċęÜēé÷ÿŠüîĔĀâŠ 
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ëšćđéĘÖéĎéîöĕéšéĊ ĕöŠöĊðŦâĀćĒìøÖàšĂîĔéė ÝąđðŨîÖćøÿŠÜêŠĂßîĉéñĎšðśü÷îĂÖ (ñĎšðÖÙøĂÜóćúĎÖöćóøšĂöÝéĀöć÷ÿŠÜêĆü) ĕöŠĔßŠ
ÖćøÿŠÜêŠĂßîĉéđøŠÜéŠüî ðŦÝÝčïĆîîĊĚìĊęēøÜó÷ćïćúđéĘÖ ñĎšðśü÷đÙÿ cleft ÿŠüîĀîċęÜđðŨî ñĎšðśü÷ìĊęöćÝćÖÖćø×ĂÙĈðøċÖþćÝćÖĒñîÖ
ìćøÖĒøÖđÖĉé ÖčöćøđüßýćÿêøŤ õć÷ĔîēøÜó÷ćïćúđéĘÖđĂÜ ĒúąĂĊÖÿŠüîĀîċęÜ ÙČĂ ñĎšðśü÷îĂÖìĊęñĎšðÖÙøĂÜóćđéĘÖöćðøċÖþćđĂÜ
ēé÷êøÜ ĀøČĂöćóøšĂöÝéĀöć÷ÿŠÜêĆüÝćÖēøÜó÷ćïćúìĆĚÜøĆåïćúĒúąđĂÖßî ìĆĚÜĔîÖøčÜđìóöĀćîÙø ðøĉöèæú ĒúąÝĆÜĀüĆéĔÖúšđÙĊ÷Ü
ĂćìĉđßŠî ÝĆÜĀüĆéîÙøðåö ÝĆÜĀüĆéÿöčìøÿÜÙøćö ÝĆÜĀüĆéðøąÝüïÙĊøĊ×ĆîíŤ ÝĆÜĀüĆéøćßïčøĊ ÝĆÜĀüĆéÖćâÝîïčøĊ ÝĆÜĀüĆéÿčóøøèïčøĊ 
ÝĆÜĀüĆéóøąîÙøýøĊĂ÷čí÷ć ÝĆÜĀüĆéÿĉÜĀŤïčøĊ ÝĆÜĀüĆéĂŠćÜìĂÜ ÝĆÜĀüĆéßĆ÷îćì ÝĆÜĀüĆéÿøąĒÖšü ÝĆÜĀüĆéîÙøîć÷Ö ÝĆÜĀüĆéðøćÝĊîïčøĊ 
ÝĆÜĀüĆéøą÷ĂÜ ÝĆÜĀüĆéêøćé ÝĆÜĀüĆéßúïčøĊ đðŨîêšî îĂÖÝćÖîĊĚ ÷ĆÜöĊñĎšðśü÷ïčêøĀúćîßćüêŠćÜßćêĉìĊęöćìĈÜćîĔîðøąđìýĕì÷ ĂćìĉÝćÖ 
ÿćíćøèøĆåĒĀŠÜÿĀõćóđöĊ÷îöćøŤ  ÿćíćøèøĆåðøąßćíĉðĕê÷ðøąßćßîúćü  øćßĂćèćÝĆÖøÖĆöóĎßć  ÿćíćøèøĆåôŗúĉððŗîÿŤ 
éšü÷ÝĈîüîĀîċęÜ 

ÖćøìĊęđéĘÖđÖĉéöćóøšĂöÖĆïÖćøöĊðćÖĒĀüŠÜ đðŨîõćüąìĊęìčÖÙî ĕöŠüŠćĔÙø ÝąöĂÜđĀĘî öĆÖìĈĔĀšñĎšðÖÙøĂÜüĉêÖÖĆÜüú ĔÝđÿĊ÷ 
ÝĉêêÖ ĂĆïĂć÷ đÖĉéÙüćöđÙøĊ÷éĔîÙøĂïÙøĆü ÙüćöêĆĚÜĔÝĀúĆÖ×ĂÜñĎšðÖÙøĂÜÿŠüîĔĀâŠ ÝċÜĂ÷ćÖÝąøĊïóćđéĘÖöćóïýĆú÷Ēóì÷Ť 
ēé÷ĀüĆÜÝąĔĀšßŠü÷ĒÖšĕ×õćóõć÷îĂÖìĊęđĀĘîîĆĚîēé÷đøĘü Ĕî×èąìĊęÖćøöĊđóéćîēĀüŠ öĂÜĕöŠđĀĘîÝćÖõć÷îĂÖ đóéćîēĀüŠàŠĂîĂ÷ĎŠ
ĔîßŠĂÜðćÖ ñĎšðÖÙøĂÜĀúć÷øć÷ öĆÖòćÖÙüćöĀüĆÜđóĊ÷Ü×ĂĔĀšĒóì÷ŤìĈĔĀšđéĘÖöĊúĉĚîĕÖŠ Āúć÷øć÷ĕöŠìøćïÙüćöÿĈÙĆâ×ĂÜ
ÖćøĕöŠàŠĂöđóéćîēĀüŠ êćöđüúćìĊęđĀöćąÿö üŠćĂćÝÿŠÜñúÖøąìïêŠĂÖćøĕéš÷ĉî ÖćøĂĂÖđÿĊ÷ÜóĎé×ĂÜđéĘÖ ñĎšðÖÙøĂÜĀúć÷øć÷
ĕöŠđ×šćĔÝüŠćúĎÖđðŨîđóéćîēĀüŠ ìĈĕöêšĂÜëĎÖÿŠÜĕðêøüÝÖćøĕéš÷ĉî ìĈĕöêšĂÜøąïć÷îĚĈìĊę×ĆÜĔîßŠĂÜĀĎßĆĚîÖúćÜ àċęÜÜćîÿŠüîîĊĚ
øĆïñĉéßĂïēé÷ “Ēóì÷ŤĒñîÖĀĎÙĂÝöĎÖ” êĂîđøĉęöìĈÜćîìĊęēøÜó÷ćïćúđéĘÖ óïüŠćñĎšðśü÷ cleft ĕöŠÙŠĂ÷öćêćöîĆé ĒñîÖĀĎÙĂÝöĎÖ 
öĊĕöŠîšĂ÷ìĊę loss îĆéĕðđú÷ ÿŠüîĀîċęÜđðŨîđóøćąĒñîÖîĊĚ öĊñĎšðśü÷ÝĈîüîöćÖ ÝîđöČęĂðøąöćè 5 ðŘìĊęñŠćîöć ñĎšđ×Ċ÷îĕéšøĆïÙüćößŠü÷đĀúČĂ
ÝćÖĂćÝćø÷Ťîć÷Ēóì÷Ťđìó đýøþåïčêø ĂćÝćø÷ŤðøąÝĈĒñîÖĀĎÙĂÝöĎÖ ÙèąĒóì÷ýćÿêøŤ öĀćüĉì÷ćúĆ÷íøøöýćÿêøŤ 
ēé÷ĂćÝćø÷Ť Train cleft-ENT ìĊęðøąđìýÿĀøĆåĂđöøĉÖć ĂćÝćø÷ŤđìóĕéšöćßŠü÷ÖĆîéĎĒúñĎšðśü÷cleft ìĊęēøÜó÷ćïćúđéĘÖ ĒúąÿîĔÝ
ìĈ early myringotomy øąïć÷îĚĈìĊę×ĆÜĔîßŠĂÜĀĎßĆ ĚîÖúćÜ îĂÖÝćÖîĊĚĂćÝćø÷Ť÷ĆÜßŠü÷øĉđøĉ ęöìĈ  cleft panel/cleft forum 

øąĀüŠćÜēøÜó÷ćïćúđéĘÖÖĆï ÙèąìĆîêĒóì÷Ť öĀćüĉì÷ćúĆ÷öĀĉéú ĒúąøąĀüŠćÜĀîŠü÷ÜćîĔîēøÜó÷ćïćúđéĘÖ ðŦÝÝčïĆîĂćÝćø÷Ťđìó
ĕöŠĕéšöćßŠü÷ÜćîìĊęēøÜó÷ćïćúđéĘÖĒúšü ĒêŠñúÜćî×ĂÜĂćÝćø÷ŤöĊÿŠüîßŠü÷óĆçîćÜćî �ÖćøêøüÝÖćøĕéš÷ĉî�Ēúą �ÜćîòřÖóĎé� 

àċęÜÿĆÜÖĆéĔîĒñîÖĀĎÙĂÝöĎÖ ēøÜó÷ćïćúđéĘÖ đÝšćĀîšćìĊę ìĊęøĆïñĉéßĂïđøĉęöĔĀšÙüćöÿĈÙĆâÖĆïñĎšðśü÷ cleft öćÖ×ċĚî ĔĀšÙüćöÿĈÙĆâ
ÖĆïÖćøÝĆéÙĉü đúČęĂîÙĉü ÿČęĂÿćø ìĈÙüćöđ×šćĔÝÖĆïñĎšðÖÙøĂÜ ìĈĔĀšÖćø×ćéîĆéêĉéêćöÖćøøĆÖþć (loss follow) îšĂ÷úÜ ìčÖüĆîîĊĚ
đüúćìĊęñĎšðśü÷ cleft öćêĉéêćöĂćÖćøÖĆï×šćóđÝšć ×šćóđÝšćÝą÷ĚĈđêČĂîÙîĕ×šđÿöĂ ĔĀšĂ÷Šć loss follow ĒñîÖĀĎÙĂÝöĎÖ/ òřÖóĎé/ ôŦî 
ÝčéÿĈÙĆâìĊęó÷ć÷ćößŠü÷Ùč÷ĔĀšñĎšðÖÙøĂÜđéĘÖđĀĘîÙüćöÿĈÙĆâ ÙČĂ ÖćøöĊđóéćîēĀüŠÝąđÖĊę÷ü×šĂÜÖĆïÖćøøąïć÷îĚĈĔîĀĎßĆĚîÖúćÜ
×ĂÜđéĘÖìĊęĂćÝñĉéðÖêĉ ëšćìĉĚÜĔĀšîĚĈ×ĆÜîćîĕðÝąöĊñúêŠĂÖćøĕéš÷ĉî đéĘÖìĊęĕéš÷ĉîĕöŠđìŠćđóČęĂî ÝąÿŠÜñúêŠĂóĆçîćÖćøìčÖė éšćî 
ēé÷đÞóćąÖćøĂĂÖđÿĊ÷ÜóĎé ÖćøđøĊ÷îĔîĀšĂÜđøĊ÷î ÝąñĉéđóĊĚ÷îĒúąéšĂ÷ÖüŠćđóČęĂîė ĒöšÝąĕéšøĆïÖćøñŠćêĆé ĒÖšĕ×đóéćîēĀüŠ
ÙøïëšüîêćöÖĈĀîéđüúć 

öĊÿŠüîîšĂ÷ ×ĂÜñĎšðśü÷đóéćîēĀüŠ öĊÙüćöñĉéðÖêĉĔîÖćøđÝøĉâ×ĂÜĂüĆ÷üą×šćÜđÙĊ÷ÜĔîßŠĂÜðćÖĒúąÙĂ ĂćìĉđßŠî
øĎðìøÜ×ĂÜÙćÜ úĉĚî ĀúĂéúö ĀúĂéĂćĀćø ĄúĄ øüöìĆĚÜóĆçîćÖćø ÖćøÿĆęÜÜćîÝćÖÿöĂÜìĊęñĉéðÖêĉ đéĘÖĂćÝĕöŠÿćöćøëéĎéîöĕéš
đĀöČĂîðÖêĉ ĂćÝÿĈúĆÖÝîÖŠĂĔĀšđÖĉéēøÙĒìøÖàšĂî éĆÜîĆĚîîćîė ÙøĆĚÜ đøćÝċÜöĊñĎšðśü÷đóéćîēĀüŠ ìĊęÖčöćøĒóì÷ŤøŠüöðøąđöĉî 
ĒúąĒîąîĈĔĀšđéĘÖøĆïîöéšü÷üĉíĊĀúĆÖ ìĊęĕöŠĔßŠÖćøéĎééšü÷ðćÖ àċęÜñĎšðÖÙøĂÜÖĘÙüøòřÖúĎÖêćöÙĈĒîąîĈîĆĚî  Ă÷ŠćÜìĊęìøćï ēøÜó÷ćïćúđéĘÖ 
đðŨîēøÜó÷ćïćúøąéĆïêêĉ÷õĎöĉ ÿĆéÿŠüîÖćøóïđĀĘîñĎšðśü÷ÖúčŠöîĊĚöĊÝĈîüîöćÖÖüŠćðÖêĉ đóøćą ēøÜó÷ćïćúìĆęüĕðÝąÿŠÜñĎšðśü÷ìĊęöĊ
ÙüćöàĆïàšĂîđĀúŠćîĊĚöćĔĀš ĒêŠ×Ă÷ĚĈüŠćđéĘÖðćÖĒĀüŠÜđóéćîēĀüŠÿŠüîĔĀâŠ ÿćöćøëéĎéîöìćÜðćÖĕéšéĊ ĕöŠüŠćÝąđðŨîÖćøéĎéÝćÖđêšćîö
öćøéć (àċęÜÙčèõćóîöéĊìĊęÿčé ÿąéüÖ ðøąĀ÷Ćé) ĀøČĂéĎéÝćÖ×üéîö ÙüćöđßČęĂìĊęüŠćñĎšðśü÷đóéćîēĀüŠ ìčÖøć÷éĎéîöĕöŠĕéš éĎéĒúšüÝąÿĈúĆÖ 
êšĂÜðøċÖþćìĆîêĒóì÷ŤìĈđóéćîđìĊ÷öìčÖøć÷ ÙüøÝąđðúĊę÷îđðŨî ĔîñĎšðśü÷đóéćîēĀüŠĀúĆÜÝćÖðøąđöĉî ĒúąòřÖéĎéîöēé÷ñĎšđßĊę÷üßćâ 
đéĘÖÿćöćøëéĎéîöĕéš đúĊĚ÷ÜĔĀšēê îĚĈĀîĆÖ×ċĚîĕéšđĀöČĂîđéĘÖðÖêĉ ×šĂéĊĂĊÖðøąÖćø×ĂÜÖćøìĊęđéĘÖ cleft ĕéšéĎéîöđĀöČĂîđéĘÖðÖêĉ ÙČĂ 
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đéĘÖÝąĕéšĔßšÜćîÖúšćöđîČĚĂøĉöòŘðćÖ ÖøąóčšÜĒÖšö úĉĚî đóéćî ÖúšćöđîČĚĂßŠü÷ÖúČîêŠćÜė Ă÷ĎŠđÿöĂ àċęÜÝąđðŨîóČĚîåćîìĊęéĊêŠĂĕðđöČęĂëċÜ
üĆîìĊęđéĘÖÝąđÙĊĚ÷üĒúąÖúČîĂćĀćøìĊęàĆïàšĂîÖüŠćîöĒúąîĚĈ ìĊęēøÜó÷ćïćúđéĘÖ đøćēßÙéĊìĊęöĊ “ýĎî÷ŤÙúĉîĉÖîöĒöŠ” öĊïčÙúćÖøìĊęđ×šćĔÝ 
öĊðøąÿïÖćøèŤ ßŠü÷òřÖ ßŠü÷ÿĂîÖćøéĎéîö×ĂÜđéĘÖ ĒúąÿĈĀøĆïĒöŠđéĘÖ đøćÿĂîÝĆéìŠćéĎéîöìĊęÝąúéēĂÖćÿđÖĉéÖćøÿĈúĆÖ×ĂÜđéĘÖ 
ĔĀšÙüćööĆęîĔÝ ÝîĒöŠÖúĆïĕðđúĊĚ÷ÜúĎÖđĂÜĕéš ÙúĉîĉÖîöĒöŠ ÝċÜđðŨîĂĊÖĀîċęÜÿĀÿć×ćüĉßćßĊóìĊęìĊö cleft ēøÜó÷ćïćúđéĘÖõĎöĉĔÝ 

ïìïćìÿĈÙĆâĔîßŠüÜìĊęđéĘÖ cleft đÖĉéöćÝîĂć÷čÖŠĂîÝąÙøï 2 ðŘ (ēé÷ðøąöćèÙøŠćüė) ÝąđðŨî×ĂÜ“ýĆú÷Ēóì÷Ť”ÝąöĊ
ÖćøñŠćêĆéìĊęÝąĒÖšĕ× ìĈĔĀšÖćøĔßšÜćî×ĂÜøĉöòŘðćÖĒúąđóéćîìĊęēĀüŠ ÖúĆïöćìĈĀîšćìĊęĔĀšĕéšĔÖúšđÙĊ÷ÜÖĆïÙîðÖêĉìĊęÿčé ÖćøàŠĂö
øĉöòŘðćÖĒĀüŠÜ (cheiloplasty) đîšîÖćøàŠĂöÖúšćöđîČĚĂ orbicularis oris ìĊęđðŨîüÜøĂïøĉöòŘðćÖ ÿŠÜñúìĈĔĀšøĎððćÖĒúąÝöĎÖđéĘÖ
đ×šćöćßĉéÖĆîéĎÿü÷Üćö×ċĚî ĒêŠÝą÷ĆÜĕöŠĔßŠøĎðøŠćÜðćÖÝöĎÖìĊęÿöïĎøèŤÝîÖüŠćđéĘÖÝąöĊôŦîĒìš×ċĚîÙøï ĒúąöĊÖćøđÝøĉâđêĘöìĊę×ĂÜ
ÖøąéĎÖĔïĀîšć (Ùîĕ×šøĉöòŘðćÖĒĀüŠÜìĊęöĊÿĆîđĀÜČĂÖĒĀüŠÜøŠüöéšü÷ ÝąöĊìĊöìĆîêĒóì÷Ť đøĉęöĔĀšÙüćöøĎšñĎšðÖÙøĂÜëċÜĒñîÖćøêĉéêćö
Öćø×ċĚî×ĂÜôŦîĔîĂîćÙê øüöëċÜÖćøðúĎÖÖøąéĎÖđÿøĉöÿŠüîîĊĚ) ÿĈĀøĆïÖćøàŠĂöđóéćî (palatoplasty) đîšîÖćøàŠĂöđóéćîßŠüÜÖúćÜ
ìĊęēĀüŠ ēé÷ĔßšÖćøđúČęĂîđîČĚĂđóéćî×šćÜė ìĊęöĊĂ÷ĎŠöćðŗéêøÜÖúćÜ ēé÷ó÷ć÷ćöĀćđìÙîĉÙìĊęÝąìĈĔĀšđóéćîìĊęàŠĂöĔĀöŠ đðŨîđóéćîìĊęîĉęö 
đÙúČęĂîĕĀüĕéšÙúšć÷íøøößćêĉ ĕöŠĒ×ĘÜêċÜ ĕöŠđðŨîøĎøĆęüĔĀâŠė đóéćîìĊęàŠĂöĔĀöŠÝąëĎÖđêøĊ÷ö đóČęĂĔĀšđéĘÖ ìĆîĕéšĔßšÜćî ĔîüĆ÷ìĊęđéĘÖ
đøĉęöđøĊ÷îøĎš òřÖÖćøĂĂÖđÿĊ÷ÜóĎéìĊęëĎÖêšĂÜîĆęîđĂÜ  ĔîßŠüÜüĆ÷ìĊęđéĘÖ cleft ÝąøĆïÖćøñŠćêĆé ĔîïćÜøć÷ìĊęöĊēøÙàĆïàšĂî ÝĈđðŨîêšĂÜ
ðøąđöĉîÙüćöđÿĊ ę÷ÜÖŠĂîÖćøéö÷ćÿúïñŠćêĆé ēé÷ÖčöćøĒóì÷ŤĒúą“üĉÿĆââĊĒóì÷Ť” ĔîðøąđéĘîîĊĚ ĔîöčööĂÜ×ĂÜñĎšđ×Ċ÷î 
ēøÜó÷ćïćúđéĘÖöĊìĊöüĉÿĆââĊđéĘÖìĊęđßĊę÷üßćâ ĒúąéĎĒúÙîĕ×šĕéšðúĂéõĆ÷öćÖ õć÷ĔêšÖćøïčÖđïĉÖÜćî×ĂÜ Ēóì÷ŤĀâĉÜĂĆâßúĊ ĂĆêßĎ 
(đÖþĊ÷èĂć÷čøćßÖćøĒúšü) ĒúąĒóì÷ŤĀâĉÜđéČĂîđóĘâ ĀŠĂøĆêîđøČĂÜ ÝćÖÖćøđðŨîýĆú÷Ēóì÷ŤìĊęéĎĒúñĎšðśü÷cleft ĔîēøÜó÷ćïćúđéĘÖ 
öćđÖČĂï 15 ðŘ ÜćîéĎĒúñĎšðśü÷ÖúčŠöîĊĚ ÝąöĊøć÷úąđĂĊ÷éöćÖÝøĉÜė Üćî×ĂÜñĎšđ×Ċ÷îöĆÖÝąđðŨîéŠćîĀîšćéŠćîĒøÖĔîÖćøìĈÙüćöđ×šćĔÝ
ÖĆïñĎšðÖÙøĂÜ êšĂÜđðŨîÙîÿŠÜðøċÖþćÿĀÿć×ćüĉßćßĊóĂČęîė ÙĂ÷êøüÝÿĂïüŠćñĎšðśü÷ĕéšĕðóïÝøĉÜĀøČĂĕöŠ ìĈÜćîöćÝîëċÜüĆîîĊĚ ÜćîñŠćêĆé
êŠĂ 1 øć÷ ĔßšđüúćĂćÝÝąĕöŠëċÜ 2 ßĆęüēöÜ ĒêŠÜćîÙč÷ÖŠĂîĒúąÿĂîéĎĒúĒñúĀúĆÜñŠćêĆé ĔßšđüúćîćîöćÖ ĒúąêšĂÜìĈéšü÷êĆüđĂÜ
öćêúĂé ÷ĆÜĕöŠÿćöćøëĕüšĔÝ ĔĀšĔÙøìĈĒìîĕéš öĊÙüćöĀüĆÜĂ÷ćÖÝąöĊ cleft co-ordinator ÿĆÖĀîċęÜìŠćî ìĊęîŠćÝąđðŨî specialist 

nurse ìĊęđ×šćĔÝõćóøüö ìčŠöđì öĊÙüćöÙĉéøĉđøĉęöÿøšćÜÿøøÙŤ ĔßšđìÙēîēú÷ĊóČĚîåćîđðŨî öĊĔÝĂ÷ćÖßŠü÷ ýĆú÷Ēóì÷ŤìĈÜćî Ĕîéšćî
ÖćøðøąÿćîÜćîßŠü÷đĀúČĂ ìĈÙüćöđ×šćĔÝÖĆïñĎšðÖÙøĂÜĔîìčÖøĎðĒïï ÖćøÝąTrainïčÙúćÖø co-ordinator ĔĀšìĈÜćîĕéšéĆęÜĔÝ
îŠćÝąĔßšđüúćđðŨîðŘìĊđéĊ÷ü ×Ăïøø÷ć÷đóĉęöëċÜ ðøąđéĘî úĆÖþèąđýøþåćîą×ĂÜñĎšðśü÷ìĊęēøÜó÷ćïćúđéĘÖ ÿŠüîĔĀâŠÙøĂïÙøĆüöĊ
øć÷ĕéšêęĈëċÜðćîÖúćÜ óŠĂĒöŠđéĘÖöćìĈÜćîßĆęüÙøćüĔîÖøčÜđìóöĀćîÙøĒúąðøĉöèæú öĊÝĈîüîĕöŠîšĂ÷ìĊęĕöŠÿćöćøëđúĊĚ÷ÜúĎÖđĂÜĕéš 
ñŠćêĆéĕéšÿĆÖóĆÖ ÖĘÿŠÜúĎÖÖúĆïĕðĔĀš âćêĉñĎšĔĀâŠìĊęêŠćÜÝĆÜĀüĆéđúĊĚ÷Ü ĒêŠóïüŠćëšćđøćêĆĚÜĔÝÙč÷ Ăíĉïć÷ öĊđüúćêĂïÙĈëćö ñĎšðÖÙøĂÜ
ÿŠüîĔĀâŠøŠüööČĂ ĒúąöĊðŦâĀćêŠĂêšćîîšĂ÷ÖüŠćĔîøć÷ìĊęÖćøýċÖþćÿĎÜėđÿĊ÷ĂĊÖ ñĎšðśü÷ìĊęñĎšđ×Ċ÷îéĎĒúöĊßćüêŠćÜéšćüìĊęöćìĈÜćîĔî
ÖøčÜđìóöĀćîÙøĂ÷ĎŠĕöŠîšĂ÷ đðŨîÖúčŠöìĊęÿîĔÝúĎÖ ĕöŠÙŠĂ÷ÝąñĉéîĆéĒóì÷Ť ÿĂîìĈĒñú ĀúĆÜñŠćêĆé ÖĘìĈĕéšéĊ ìĈĔĀšÙîøĆÖþć 
öĊÖĈúĆÜĔÝ ĕöŠÿĉĚîĀüĆÜ îĂÖÝćÖîĊĚ ñĎšđ×Ċ÷îĔĀšÙüćöÿĈÙĆâÖĆïÖćøÝĆéÙĉüñŠćêĆé øą÷ąđüúćìĊęÙîĕ×šêšĂÜøĂÙĉüñŠćêĆé đøČę ĂÜđìÙîĉÙ
ÖćøñŠćêĆéøĆÖþć ĕéšó÷ć÷ćöóĆçîćöćđøČęĂ÷ė đøĉęöêšîÝćÖ ĀúĆÜöćìĈÜćîìĊęēøÜó÷ćïćúđéĘÖ ĕéš 2 ðŘ ĕéš×ĂìčîÖøöÖćøĒóì÷Ť
ĕðđøĊ÷î fellowship 1ðŘ ìĊę Chang Gung Memorial Hospital ðøąđìýĕêšĀüĆî ĕðđøĊ÷îêĂîĂć÷č 40 ðŘ öĊēĂÖćÿĕéšđ×šćßŠü÷ñŠćêĆé 
cleft ĒúąéĎĒúĀúĆÜñŠćêĆéöćÖóĂÿöÙüø ĕéšđĀĘîÖćøìĈÜćîøŠüöÖĆîøąĀüŠćÜÿĀÿć×ćüĉßćßĊóĂČęî đðŨîÖćøêĆéÿĉîĔÝìĊęëĎÖÿĈĀøĆïÖćø 
TrainđóĉęöđêĉöéšćîîĊĚ đóøćąÖćøĕéšòřÖđìÙîĉÙñŠćêĆé ÖćøĕéšđĀĘîÖćøìĈÜćîéšü÷üĆçîíøøöìĊęêŠćÜÝćÖ ìĊęđøćđÙ÷đĀĘî×ĂÜĂćÝćø÷Ť  
ĔîēøÜđøĊ÷îĒóì÷Ť×ĂÜĕì÷ ìĈĔĀšĕéšîĈöćðøĆïĔßšĔĀšđĀöćąÿöÖĆï ÿõćóÙüćöÝøĉÜìĊęđøćöĊ ìĊęđøćđðŨî ðŦÝÝčïĆîñĎšđ×Ċ÷îìĈÜćîđðŨîĀĆüĀîšć
ĒñîÖýĆú÷ÖøøöêÖĒêŠÜ ēøÜó÷ćïćúđéĘÖ öćđðŨîđüúć2-3 ðŘ ĔîðŦÝÝčïĆîđøćöĊýĆú÷Ēóì÷Ť üčçĉïĆêø ýĆú÷ÖøøöêÖĒêŠÜ ìĈÜćîéĎĒú
ñĎšðśü÷ cleft 2 Ùî ñĎšđ×Ċ÷îêĆĚÜĔÝĒîŠüĒîŠ üŠćñĎšðśü÷cleft ìĊęēøÜó÷ćïćúđéĘÖ ëšćöćĔîßŠüÜĂć÷čìĊęĕöŠĕéšñĉéđóĊĚ÷îöćÖė ÙüøÝąĕéšøĆïÙĉüñŠćêĆé 
ĔîßŠüÜĂć÷čìĊęÙüøÝąđðŨî ëšćêšĂÜøĂÖĘĕöŠÙüøđÖĉî 1-2 đéČĂî 

“ĒñîÖìĆîêÖøøö” ÿĈÙĆâöćÖ ñĎšðśü÷cleft Ĕîðøąđìýĕì÷đöČęĂ 20-30 ðŘÖŠĂî đéĘÖĒøÖđÖĉéìĊęđóéćîēĀüŠ ÖčöćøĒóì÷Ť
øčŠîđÖŠć ÝąðøċÖþćìĆîêĒóì÷Ť ĔĀšóĉÝćøèćìĈĂčðÖøèŤìĊęĀúŠĂÝćÖüĆÿéčÙúšć÷ôŦîðúĂö đøĊ÷ÖüŠć đóéćîđìĊ÷ö (obturator) àċęÜđüúćìĈ
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ÝąêšĂÜĀúŠĂóĉöóŤđóéćîđéĘÖ ēé÷ĀüĆÜüŠćÖćøìĊęđéĘÖĔÿŠđóéćîđìĊ÷öîĊĚ đéĘÖÝąéĎéîöĕéš ēé÷ĕöŠöĊðŦâĀćÖćøÿĈúĆÖ êŠĂöćđöČęĂÙüćöøĎš
đðúĊę÷îĕð ĀúĆÜóïüŠćÿŠüîĔĀâŠđéĘÖéĎéîöĕéš ĕöŠÿĈúĆÖéšü÷ ĕöŠÝĈđðŨîêšĂÜĔÿŠĂčðÖøèŤĂąĕøđú÷ êĆüĂčðÖøèŤđĂÜïćÜÙøĆĚÜÖúĆïÝąìĈĔĀš
đÖĉéĒñú ĒúąđðŨîÿĉęÜĒðúÖðúĂöĔîðćÖđéĘÖéšü÷àĚĈ ÖúčŠöìĆîêĒóì÷ŤÝċÜðøąéĉþåŤđÙøČęĂÜöČĂêŠĂ÷Ăé ÝćÖ obturator ēé÷ĂćýĆ÷
ÖćøĀúŠĂóĉöóŤðćÖ đú÷öćìĊęÝöĎÖđéĘÖìĊęöĊøĉöòŘðćÖĒĀüŠÜ ĒúšüìĈĂčðÖøèŤìĊęÝąßŠü÷ïĆÜÙĆïÿĆîđĀÜČĂÖĒúąÝöĎÖ øŠüöÖĆïÖćøêĉéđìðïĆÜÙĆï 
ĔßšĔîđéĘÖ cleft øĉöòŘðćÖìĊęĂć÷čđðŨîüĆî ÝąßŠü÷ mold ĔĀšïøĉđüè cleft 2 òŦũÜ Ă÷ĎŠĔîøąéĆïìĊęĔÖúšÖĆîöćÖ×ċĚî ÿŠÜñúĔĀšýĆú÷Ēóì÷Ť
àŠĂöøĉöòŘðćÖÜŠć÷×ċĚî ĂčðÖøèŤîĊĚ đøĊ÷ÖüŠć Nasoalveolar Molding (NAM) êĂîñĎšđ×Ċ÷îÖúĆïÝćÖĕêšĀüĆî đöČęĂøćü 12 ðŘÖŠĂî 
ìĊęēøÜó÷ćïćúđéĘÖ ĕöŠöĊìĆîêĒóì÷ŤìŠćîĔé ßŠü÷ìĈ NAM ĔĀšĕéš Ýîøćüė 6-7 ðŘ öćîĊĚ ēøÜó÷ćïćúđéĘÖ øĆï÷šć÷ĂćÝćø÷ŤìĆîêĒóì÷Ť
ÖùþãĊ ðŦèèąÿĊ ìĆîêĒóì÷ŤÝĆéôŦî ìĊęÿîĔÝìĈ NAM ĒúąÝĆéôŦîđéĘÖ cleft öćìĈÜćî ÝċÜđøĉęööĊÖćøĔßš NAM  ÖĆïÙîĕ×šïćÜøć÷
ĔîēøÜó÷ćïćúđéĘÖ ×èąđéĊ÷üÖĆîđóČęĂĔĀšÜćîÝĆéôŦîĔîđéĘÖ cleft ×ĂÜēøÜó÷ćïćúđðŨîøĎðíøøö ĒúąöĊđÜĉîÿîĆïÿîčîøć÷ĀĆü 
ìćÜìĆîêÖøøöÝċÜ×ĂøĆïñĉéßĂïÜćîúÜìąđïĊ÷î ÖŠĂêĆĚÜìĊö÷ĉĚöÿü÷đÿĊ÷ÜĔÿ ĒúąðøąÿćîÜćîđøČęĂÜÖćøđïĉÖÙŠćđéĉîìćÜĔĀšñĎšðśü÷cleft 
ìĊęēøÜó÷ćïćúđéĘÖ đöČęĂÜćîéĎĒúôŦîĔîđéĘÖ cleft éĎÝąđðŨîøąïïöćÖ×ċĚîõć÷Ĕîđüúć 3-4 ðŘîĊĚ ìćÜìĆîêÖøøöÖĘó÷ć÷ćöñúĆÖéĆî
ĒúąĀćìĆîêĒóì÷ŤđÞóćąìćÜ maxillofacial ĕöŠüŠćÝąđðŨî part time ĀøČĂ full time öćßŠü÷Üćî đóČęĂđêĉöđêĘöĔîÿŠüîÖćøñŠćêĆé
ðúĎÖÖøąéĎÖÿĆîđĀÜČĂÖ (alveolar bone graft) ÝąđĀĘîüŠćĔîñĎšðśü÷cleft đøćĔĀšÙüćöÿĈÙĆâÖĆïÖćøéĎĒúìčÖĂüĆ÷üąĔîßŠĂÜðćÖ 
đøćðúĎÖòŦÜîĉÿĆ÷ÖćøøĆïñĉéßĂïéĎĒúôŦî ðŦâĀćÖćøÿïôŦîìĊęñĉéðÖêĉöćÖė ÿŠÜñúêŠĂøĎðúĆÖþèŤ×ĂÜĔïĀîšćéšü÷Ă÷ŠćÜĒîŠîĂî 
ĒúąÿĀÿć×ćüĉßćßĊóÿć×ćîĊĚ öĊÙüćöÿĈÙĆâöćÖė êŠĂïìïćìĔîÖćøéĎĒúñĎšðśü÷cleft êŠĂđîČęĂÜøą÷ą÷ćü 

ìĊęÖúŠćüöć ×šćÜêšî đðŨîÿëćîÖćøèŤÝøĉÜ×ĂÜÖćøéĎĒúđéĘÖ cleft ĔîēøÜó÷ćïćúđéĘÖ ĔîßŠüÜ 15 ðŘìĊęñŠćîöć öčööĂÜ 
×ĂÜñĎšđ×Ċ÷î öĂÜüŠćöĊÖćøÙŠĂ÷ė óĆçîćĕðĔîìćÜìĊęéĊ×ċĚîđøČęĂ÷ė ÝĈîüîÖćøñŠćêĆéìĊęÝĈđðŨî ìĊęđÖĊę÷üÖĆï cleft êŠĂðŘ ×ĂÜēøÜó÷ćïćúđéĘÖ 
ßŠüÜ 4-5 ðŘöćîĊĚ Ă÷ĎŠìĊęðøąöćè 90-100 ÙøĆĚÜêŠĂðŘ ðŦâĀćĔîÖćøìĈÜćîéĎÝąÙŠĂ÷ė ëĎÖĒÖšĕ×ĕðéšü÷êĆü×ĂÜöĆîđĂÜ ðŦÝÝčïĆîĔîĒñîÖ
ýĆú÷ýćÿêøŤêÖĒêŠÜ ìĊęēøÜó÷ćïćúđéĘÖ öĊ resident maxillofacial ÝćÖēøÜó÷ćïćúýĎî÷ŤÝĆÜĀüĆéßúïčøĊ ĒúąöĀćüĉì÷ćúĆ÷öĀĉéú 
resident plastic ÝćÖēøÜó÷ćïćúóøąöÜÖčãđÖúšćĒúąēøÜó÷ćïćúøćßüĉëĊ ĔĀšÙüćöÿîĔÝ×Ăöć rotate éĎÜćî đÞúĊę÷đéČĂîúą 1 Ùî 
Ĕîđüúć2-3 ðŘöćîĊĚ ÝĈîüîñĎšðśü÷ cleft ìĊęēøÜó÷ćïćúđéĘÖöĊĕöŠöćÖÝîÝĆéÙĉüñŠćêĆéĔĀšĕöŠìĆî õć÷ĔêšÖćøìĈÜćîĂ÷ŠćÜöĊøąđïĊ÷ïĒïïĒñî
ēøÜó÷ćïćúđéĘÖöĊýĆÖ÷õćóÙøïĒúą÷ĉîéĊìĊęÝąøĆï refer new case cleft ĕéšĂ÷ŠćÜêŠĂđîČęĂÜ ìćÜñĎšđ×Ċ÷îĕöŠÿîĆïÿîčîĔĀšýĆú÷Ēóì÷Ť
ìĊęöĊðøąÿïÖćøèŤñŠćêĆé cleft îšĂ÷ ìĈÖćøñŠćêĆéĒúšüđÖĉéðŦâĀć ĕöŠÿîĆïÿîčîĔĀšñŠćêĆéñĎšðśü÷ ĔîìĊęė ĕöŠöĊìĊöÿĀÿć×ćüĉßćßĊó 
cleft øĂÜøĆï 
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ÖćøéĎĒúñĎšðśü÷ cleft ĔîïćÜðøąđéĘîìĊęëĎÖëćöïŠĂ÷ė (êĂïĔîöčööĂÜ×ĂÜñĎšđ×Ċ÷î) 
-ÿĉìíĉÖćøøĆÖþć 
ëšćđðŨî ñĎšðśü÷cleft Ùîĕì÷Ýąÿćöćøëđ×šćøŠüö “ēÙøÜÖćø÷ĉĚöÿü÷đÿĊ÷ÜĔÿ” ×ċĚîÖĆïüŠćēøÜó÷ćïćúìĊęđøćĕðøĆÖþćÝąöĊ

ÖćøúÜìąđïĊ÷îĔĀšĀøČĂĕöŠ ðŦÝÝčïĆîìĊęēøÜó÷ćïćúđéĘÖ ÖúčŠöÜćîìĆîêÖøøö øĆïñĉéßĂïðøąÿćîĒúąéĎĒúēÙøÜÖćø ÿćöćøëðøċÖþć 
êøüÝÿĂïÿĉìíĉĝ ×ĂÙĈĒîąîĈĕéšìĊęÖúčŠöÜćîìĆîêÖøøö ēøÜó÷ćïćúđéĘÖ 

-ÿĀÿć×ćüĉßćßĊó ìĊęøŠüöÜćîéĎĒúñĎšðśü÷ cleft ìĊęēøÜó÷ćïćúđéĘÖ 

ÖčöćøĒóì÷Ť ýĆú÷Ēóì÷Ť Ēóì÷ŤĀĎÙĂÝöĎÖ ìĆîêĒóì÷Ť ÙúĉîĉÖîöĒöŠ îĆÖìéÿĂïÖćøĕéš÷ĉî îĆÖòřÖóĎé îĆÖÿĆÜÙöÿÜđÙøćąĀŤ 
ÜćîÝĉêđüß ÜćîÝĆÖþč Üćîÿćøÿîđìý ÜćîđüßøąđïĊ÷î ÜćîÖćøđÜĉî 

-đéĘÖ cleft ñŠćêĆéĒÖšĕ×đöČęĂĕĀøŠ (ëšćĕöŠöĊēøÙàĆïàšĂîøŠüö) 
 cheiloplasty Ăć÷čðøąöćè 3-6 đéČĂî îĚĈĀîĆÖðøąöćè 4-5 ÖĉēúÖøĆö ðøąđöĉîđïČĚĂÜêšîøŠüöÖĆï

óĆçîćÖćø×ĂÜđéĘÖ  palatoplasty Ăć÷čðøąöćè 9-18 đéČĂî îĚĈĀîĆÖðøąöćè 8-10 ÖĉēúÖøĆö ðøąđöĉîđïČĚĂÜêšî
øŠüöÖĆïóĆçîćÖćø×ĂÜđéĘÖ 

  -×üéîöóĉđýþ đÞóćąđéĘÖ cleft ÝĈđðŨîĀøČĂĕöŠ 
ÝćÖðøąÿïÖćøèŤ ñĎšđ×Ċ÷îÙĉéüŠćĕöŠÝĈđðŨî ÙüøđøĉęöÝćÖúĂÜéĎéđêšćîööćøéć ëšćÝąéĎé×üéúĂÜ×üéíøøöéć ÖćøéĎéîö 

ĔîđéĘÖ cleft éĊìĊęÿčé Ùüø×ĂÙĈĒîąîĈòřÖòî ÝćÖ specialist nurse éšćî breast/ bottle feeding 

-Concept ĒúąüĉíĊÖćøéĎĒñú ĀúĆÜñŠćêĆécleft (ÙüćöđĀĘîÿŠüîêĆüñĎšđ×Ċ÷î)  
ĔĀš÷ċéĀúĆÖìĈêćö  éĆÜîĊĚ 

1. ĒñúàŠĂöøĉöòŘðćÖ ñĎšđ×Ċ÷îĂîčâćêĔĀšĔßšîĚĈðøąðćđßĘéĒñúĕéš ĕöŠĔĀšĔßš  alcohol ĕöŠĔĀšĔßš betadine 

ÙÜĀúĆÖÖćøìĊęüŠć ĕöŠÙüøðúŠĂ÷ĔĀšĒñúđÖøĂąÖøĆÜĕðéšü÷ÙøïđúČĂé îĚĈöĎÖ ÙøćïîöìĊęĒĀšÜ Ýą÷ĉęÜđßĘéĂĂÖ÷ćÖ ×ĆĚîêĂîîĊĚÝąìĈĔĀšéĎ
ĒúąĔĀšñĎšðÖÙøĂÜĀĆéìĈĔĀšđðŨî ìĊęēøÜó÷ćïćú øüöìĆĚÜÖćøĀĆéðŜć÷ chloramphenicol eye ointment ïŠĂ÷ė ìĊęĒñúĒúąĔîøĎÝöĎÖ 
ĔßšîĉĚüöČĂÖĆï cotton bud ðŜć÷ (Ùúšć÷ìćúĉðöĆî) ĀöĆęîĔßš cotton bud đßĘéîĚĈöĎÖĔîøĎÝöĎÖ 2 ×šćÜ đéĘÖÝąĕéšĀć÷ĔÝÿąéüÖ 

no arm restraint/ routine bottle feeding êćöéšü÷îĚĈđðúŠćđ÷Ăąė đéĘÖéĎéöČĂĀøČĂìĈĂąĕøÖĆïêĆüđĂÜ ÿćöćøëìĈĕéšĀöé 
ìćî÷ćìĊęÝĆéĔĀš đéĘÖĒúąñĎšðÖÙøĂÜĕöŠÙüøêšĂÜøĎšÿċÖđÙøĊ÷é ÖĆïÖćøéĎĒúĀúĆÜñŠćêĆé 

2. ĒñúàŠĂöđóéćî  ÿĈĀøĆïđéĘÖìĊęëĎÖñŠćêĆé êćöđÖèæŤĂć÷čĒúąîĚĈĀîĆÖðÖêĉ ĂćĀćøÙüøđðŨîîöÖĆïîĚĈ
ÝîÖüŠćüĆî follow up (ĕöŠĔĀšìćî×šćüêšöĀøČĂ×îö), No arm restraint/ ÿćöćøëĔĀš routine bottle feeding êćöéšü÷Öćø
éČęöîĚĈđðúŠćïŠĂ÷ė đéĘÖéĎéöČĂĀøČĂìĈĂąĕøÖĆïêĆüđĂÜÿćöćøëìĈĕéšĀöé ĒêŠĕöŠĔĀšñĎšĔĀâŠ đĂćîĉĚüöČĂđ×šćĕðúšüÜ đßĘé ĔîðćÖđéĘÖ/ 
ĕöŠĔĀšĔßšÝčÖĀúĂÖ ĒúąĔĀšìćî÷ćìĊęÝĆéĔĀš 

-Öćø×ĂĔĀšñĎšðÖÙøĂÜìĈĂĆúïĆĚöøĎð ïĆîìċÖÙúšć÷ diary Ĕî cleft lip (øĉöòŘðćÖĒĀüŠÜ) 
ĔîđéĘÖ cleft ĀîšćđðúĊę÷îìčÖðŘ ēøÜó÷ćïćúđéĘÖ àċęÜ÷ĆÜĕöŠöĊøąïïïĆîìċÖõćóĒúąĕöŠÿćöćøëđøĊ÷ÖéĎÝćÖÿŠüîÖúćÜĕéš

éĆÜîĆĚîđóČęĂòřÖĔĀšñĎšðÖÙøĂÜöĊÿŠüîøŠüö øĎšÝĆÖÖćøïĆîìċÖðøąüĆêĉ ñĎšđ×Ċ÷îÝċÜ×ĂĔĀšìĈĂĆúïĆĚöõćóëŠć÷ĔïĀîšćìĊęđðúĊę÷îĕðĂ÷ŠćÜîšĂ÷ðŘúąøĎð 
ēé÷ĔĀšîĈêĉéêĆüöćéšü÷ ìčÖÙøĆĚÜìĊęöĊîĆéìĊęÙúĉîĉÖ àċęÜöĊðøąē÷ßîŤöćÖ đüúćÝą÷šć÷ĕðøĆÖþćêŠĂìĊęĂČęî ÿćöćøëîĈ diary õćóđĀúŠćîĊĚ 
ĕðĔßšðøąÖĂïĔîÖćøïĂÖđúŠć ðøąüĆêĉÖćøøĆÖþćìĊęñŠćîöć 

ñĎšđ×Ċ÷îĀüĆÜüŠć ïìÙüćöîĊĚÝąđðŗéöčööĂÜ ĒúąđðŨîêĆüĂ÷ŠćÜĔĀšñĎšĂŠćî ĕéšìĈÙüćöđ×šćĔÝÖĆïðŦâĀć ĒúąĒîüìćÜĒÖšĕ×
ĒïïÙŠĂ÷đðŨîÙŠĂ÷ĕð ×ĂÜÖćøìĈÜćîéĎĒúñĎšðśü÷ Cleft ĔîēøÜó÷ćïćúøĆåïćúøąéĆïêêĉ÷õĎöĉ ìĊęêĆĚÜĂ÷ĎŠĔÝÖúćÜđöČĂÜĀúüÜ×ĂÜ
ðøąđìýĕì÷ đðŨîđøČęĂÜøćüÖćøìĈÜćîìĊęđÖĉé×ċĚîÝøĉÜ ĔîßŠüÜĕöŠđÖĉî 20 ðŘìĊęñŠćîöć 
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*  

 

ÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜ 
Anterior abdominal wall defect  

ĂĆÝÞøĉ÷ć ìĂÜÿĉî* 
 

ÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜĒïŠÜđðŨî 2 ÖúčŠö ÙČĂ gastroschisis Ēúą omphalocele àċęÜöĊó÷ćíĉÖĈđîĉéêŠćÜÖĆî 
ĒêŠÖćøøĆÖþćÙúšć÷ÖĆî ÙČĂ îĈĂüĆ÷üąĔîßŠĂÜìšĂÜìĊęĂĂÖöćÖúĆïđ×šćĕðĔîßŠĂÜìšĂÜĒúąĒÖšĕ×ÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜîĆĚî 

Gastroschisis đðŨîÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜĒêŠÖĈđîĉéìĊęóïïŠĂ÷ìĊęÿčé ĂčïĆêĉÖćøèŤ 4-10 êŠĂ 10,000 ×ĂÜìćøÖ
đÖĉéöĊßĊó1-4 óïĂčïĆêĉÖćøèŤÿĎÜ×ċĚîĔîìćøÖìĊęÙúĂéÝćÖöćøéćĂć÷čîšĂ÷ĒúąÿĆöóĆîíŤÖĆïðŦâĀćÙúĂéÖŠĂîÖĈĀîé ÿćđĀêčÖćøđÖĉé
÷ĆÜĕöŠßĆéđÝî đéĉöđßČęĂüŠćđÖĉéÝćÖÖćøÿúć÷êĆü×ĂÜ umbilical vein ×šćÜ×üć ìĈĔĀšñîĆÜĀîšćìšĂÜéšćî×üć×ĂÜÿć÷ÿąéČĂ×ćéđúČĂé
öćđúĊĚ÷ÜĒúąđÖĉéđðŨîßŠĂÜēĀüŠ5 ðŦÝÝčïĆî ventral body fold theory ĕéšøĆïÙüćöđßČęĂëČĂöćÖ×ċĚî6 đßČęĂüŠćđÖĉéÝćÖ failure of 

migration of the lateral folds ìĈĔĀšđÖĉéßŠĂÜēĀüŠ×ĂÜñîĆÜĀîšćìšĂÜ àċęÜóïïŠĂ÷éšćî×üć ĂüĆ÷üąõć÷ĔîßŠĂÜìšĂÜĂĂÖöćĂ÷ĎŠ
îĂÖêĆüđéĘÖêĆĚÜĒêŠĂ÷ĎŠĔîÙøøõŤ úĂ÷Ă÷ĎŠĔîîĚĈÙøęĈ đÖĉéÖćøĂĆÖđÿï ïüö ĒéÜĒúąĀîćêĆü (chemical serositis) ĂüĆ÷üąìĊęĂĂÖöć
îĂÖßŠĂÜìšĂÜÿŠüîĔĀâŠđðŨîúĈĕÿšđúĘÖĒúąúĈĕÿšĔĀâŠ ĂćÝöĊĂüĆ÷üąĂČęî đßŠî ÖøąđóćąĂćĀćø ëčÜîĚĈéĊĀøČĂÖøąđóćąðŦÿÿćüąĂĂÖöć
éšü÷ĕéš (õćóìĊę 1) öĆÖĕöŠóïÙüćöóĉÖćøĂČęîøŠüö ÝćÖĂčïĆêĉÖćøèŤìĊęÿĎÜ×ċĚîĔîðŦÝÝčïĆîìĈĔĀšđßČęĂüŠćðŦÝÝĆ÷õć÷îĂÖĂČęîìĊęĂćÝÿŠÜñú
êŠĂÖćøđÖĉé gastroschisis đßŠî öćøéćĂć÷čîšĂ÷ ïčĀøĊę đýøþåćîąĕöŠéĊĒúąÖćøéĎĒúøąĀüŠćÜÖćøêĆĚÜÙøøõŤĕöŠéĊ đðŨîêšî6-9 

 

 
õćóìĊę 1 Gastroschisis ßŠĂÜēĀüŠ×ĂÜñîĆÜĀîšćìšĂÜĂ÷ĎŠéšćî×üć×ĂÜÿąéČĂ ĂüĆ÷üąõć÷ĔîßŠĂÜìšĂÜĂĂÖöćĂ÷ĎŠîĂÖêĆüĕöŠöĊëčÜĀčšö 

ĂüĆ÷üąìĊęĂĂÖöć ÿŠüîĔĀâŠđðŨîúĈĕÿšđúĘÖĒúąúĈĕÿšĔĀâŠ öĊúĆÖþèąïüö ĒéÜĒúąĀîćêĆüÖüŠćðÖêĉ 
:    

 

Omphalocele đðŨîÙüćöïÖóøŠĂÜ×ĂÜñîĆÜĀîšćìšĂÜĒêŠÖĈđîĉéìĊęóïïŠĂ÷øĂÜÝćÖ gastroschisis ĂčïĆêĉÖćøèŤ 1 êŠĂ 
4,000-6,000 ×ĂÜìćøÖđÖĉéöĊßĊó10 đÖĉéÝćÖÖćøĀ÷čéđÝøĉâđêĉïēê×ĂÜÖćøöšüîêĆüđ×šćöćÿøšćÜđðŨîñîĆÜĀîšćìšĂÜ×ĂÜêĆüĂŠĂîìĈĔĀš
đðŨîëčÜđĀúČĂĂ÷ĎŠìĊęñîĆÜĀîšćìšĂÜöĊĂüĆ÷üąõć÷ĔîĂ÷ĎŠĔîëčÜîĆĚî11 (õćóìĊę 2) öĆÖóïÙüćöóĉÖćøĒêŠÖĈđîĉéĂČęîøŠüöéšü÷ ìĈĔĀšñúÖćøøĆÖþć
ĕöŠéĊđìŠćìĊęÙüø đîČęĂÜÝćÖÿŠüîĀîċęÜÝąđÿĊ÷ßĊüĉêÝćÖÙüćöóĉÖćøĒêŠÖĈđîĉéĂ÷ŠćÜĂČęîìĊęđÖĉéøŠüöéšü÷ 
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ÙüćöóĉÖćøĒêŠÖĈđîĉéĂČęîìĊęóïøŠüöÖĆï omphalocele ĕéšĒÖŠ 
1. Pentalogy of Cantrell (upper midline syndrome)12 öĊÙüćöñĉéðÖêĉ ÙČĂ  

- Upper midline omphalocele 

- Anterior diaphragmatic hernia 

- Sternal cleft 

- Ectopia cordis 

- Intracardiac anomalies 

2. Lower midline syndrome13 öĊÙüćöñĉéðÖêĉ ÙČĂ 

- Lower midline omphalocele 

- Bladder or cloacal exstrophy 

- Imperforate anus 

- Colonic atresia 

- Vesico-intestinal fissure 

- Sacral vertebral anomalies 

3. Beckwith-Wiedemann syndrome14 öĊÙüćöñĉéðÖêĉ ÙČĂ 

- Gigantism 

- Macroglossia 

- Omphalocele or umbilical hernia 

- Pancreatic islet cell hyperplasia 

4. Trisomy syndrome15 

- Trisomy 13, 15 

- Trisomy 16, 18 

 

 
õćóìĊę 2 Omphalocele ÙüćöñĉéðÖêĉ×ĂÜñîĆÜĀîšćìšĂÜ ìĈĔĀšđðŨîëčÜđĀúČĂĂ÷ĎŠìĊęñîĆÜĀîšćìšĂÜ öĊĂüĆ÷üąõć÷ĔîĂ÷ĎŠĔîëčÜîĆĚî 

:     
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ÖćøøĆÖþć  
ĒöšüŠć gastroschisis Ēúą omphalocele ÝąöĊó÷ćíĉÖĈđîĉéĒúąúĆÖþèąÙüćöñĉéðÖêĉìĊęêŠćÜÖĆî ĒêŠÖćøéĎĒúøĆÖþć

Ùúšć÷ÖĆî ðŦÝÝčïĆîÖćøêøüÝĀćÙüćöñĉéðÖêĉ×ĂÜìćøÖĔîÙøøõŤÿćöćøëêøüÝóïÙüćöñĉéðÖêĉîĊĚĕéš ÖøèĊĔĀšÖćøüĉîĉÝÞĆ÷ĕéšÖŠĂîÙúĂé
üŠćöćøéćöĊìćøÖìĊęöĊÙüćöñĉéðÖêĉ×ĂÜñîĆÜĀîšćìšĂÜ ĒîąîĈĔĀšĕðÙúĂéĔîēøÜó÷ćïćúìĊęÿćöćøëĔĀšÖćøéĎĒúìćøÖéšü÷ÖćøñŠćêĆéĕéš 
ÝąđðŨîñúéĊÖĆïìćøÖöćÖÖüŠć ÙúĂéĒúšüÝċÜÿŠÜđéĘÖöćñŠćêĆéõć÷ĀúĆÜ 

ÖøèĊìĊęìćøÖÙúĂéēé÷ĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷ÖŠĂîÙúĂé ÖćøéĎĒúÖŠĂîÿŠÜêŠĂñĎšðśü÷ĕð÷ĆÜēøÜó÷ćïćúìĊęÿćöćøëéĎĒúøĆÖþć
ĒúąñŠćêĆéĕéšđðŨîÿĉęÜÿĈÙĆâ êšĂÜÙĈîċÜëċÜĒúąøąüĆÜÖćøđÖĉéõćüą hypothermia ÖćøïćéđÝĘï×ĂÜĂüĆ÷üąìĊęĂĂÖöćĂ÷ĎŠîĂÖßŠĂÜìšĂÜ 
ÖćøêĉéđßČĚĂĒúąÖćø×ćéÿćøîĚĈĔîøŠćÜÖć÷ éĆÜîĆĚîÝĈđðŨîêšĂÜðŜĂÜÖĆîÖćøđÖĉéõćüąéĆÜÖúŠćüēé÷ÖćøìĈÙüćöÿąĂćéÿŠüîìĊęĂĂÖöć
ĔĀšÿąĂćééšü÷îĚĈđÖúČĂĂčŠîĔßš sterile gauze ßčïîĚĈđÖúČĂĂčŠîïĉéĀöćéė ðŗéĕüšßĆĚîĒøÖđóČęĂðŜĂÜÖĆîÖćøøąđĀ÷×ĂÜîĚĈĒúąðŜĂÜÖĆî
ÖćøïćéđÝĘï×ĂÜÿŠüîìĊęĂĂÖöćđüúćđðŗéõć÷ĀúĆÜ ðŗéßĆĚîìĊę 2 éšü÷ sterile gauze ĒĀšÜđóČęĂðŜĂÜÖĆîÖćøøąđĀ÷×ĂÜîĚĈ ĒúšüóĆîéšü÷ 
gauze bandage ĔĀšóĂéĊ ĕöŠĒîŠîÝîøĆéúĈĕÿšìĊęĂĂÖöćĀøČĂĀúüöđÖĉîĕðÝîìĈĔĀšúĈĕÿšìĊęĂĂÖöćïĉéĕðöćÝîđÖĉéïćéđÝĘïĕéš  
(õćóìĊę 3) ÖćøĔÿŠ nasogastric tube đóČęĂ decompression of stomach ðŜĂÜÖĆîĕöŠĔĀšđÖĉéÖćøēðśÜóĂÜ×ĂÜÖøąđóćąĂćĀćø
ĒúąđÿĊ÷éÿĊÖĆï×ĂïñîĆÜĀîšćìšĂÜÝîđÖĉéÞĊÖ×ćé×ĂÜÖøąđóćąĂćĀćøĕéš ÖćøĔĀš÷ćðäĉßĊüîąđóČęĂðŜĂÜÖĆîÖćøêĉéđßČĚĂ ÖćøĔĀšÿćøîĚĈ
ĔĀšđóĊ÷ÜóĂ ĒúąøĆÖþćÙüćöĂïĂčŠîøąĀüŠćÜÿŠÜêŠĂñĎšðśü÷đðŨîÿĉęÜÿĈÙĆâĂ÷ŠćÜ÷ĉęÜ 
 

 
A B 

 

 
C D 

õćóìĊę 3 ÖćøéĎĒúĂüĆ÷üąìĊęĂĂÖöćîĂÖßŠĂÜìšĂÜ  
: (A)  (B)  sterile gauze   (C)  2  sterile 

gauze  (D)  gauze bandage  

:     
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ÖćøøĆÖþćđóČęĂðŗéñîĆÜĀîšćìšĂÜ 
1. Operative treatment 

1.1 Primary closure of abdominal wall defect 

đðŨîÖćøđ÷ĘïðŗéìĆĚÜßĆĚî fascia Ēúą skin Ă÷ŠćÜÿöïĎøèŤ đĀöćąÿĈĀøĆï gastroschisis Ēúą omphalocele 

ìĊęöĊĂüĆ÷üąĂĂÖöćĕöŠöćÖîĆÖ ÖćøĔÿŠÖúĆïđ×šćĕðĕöŠÿøšćÜðŦâĀćÖćøĀć÷ĔÝĔĀšĒÖŠñĎšðśü÷đðŨîÖćøøĆÖþćìĊęñŠćêĆéÙøĆĚÜđéĊ÷ü 

1.2 Staged repair đĀöćąÿĈĀøĆï gastroschisis Ēúą omphalocele ìĊęöĊĂüĆ÷üąĂĂÖöćöćÖ ĕöŠÿćöćøë
ĔÿŠĂüĆ÷üąÖúĆïđ×šćĕðĔîßŠĂÜìšĂÜĕéšĀøČĂĔÿŠÖúĆïĕðĒúšüÖŠĂĔĀšđÖĉéðŦâĀćÖćøĀć÷ĔÝĀøČĂÖéđÿšîđúČĂééĈ ìĈĔĀšÖćøĕĀúÖúĆï×ĂÜđúČĂé
ëĎÖ×Ćé×üćÜ àċęÜĂćÝÝąìĈĔĀšñĎšðśü÷đÿĊ÷ßĊüĉêĕéš üĉíĊîĊĚöĊ 2 ×ĆĚîêĂî ÙČĂ 

1.2.1 Placement of artificial sac îĈëčÜðøąéĉþåŤ (artificial sac, silo) öćðŗéÙúčöúĈĕÿšìĊęĂĂÖöć 
ĒúšüÙŠĂ÷ė éĆîÖúĆïĕðĔîßŠĂÜìšĂÜüĆîúąîšĂ÷ đóČęĂĔĀšñĎšðśü÷ĕéšöĊđüúćðøĆïêĆüĒúąúĈĕÿšìĊęĂ÷ĎŠĔîëčÜÝąÙŠĂ÷ė ÷čïïüöúÜÝîÖúĆïđ×šć 
ĔîßŠĂÜìšĂÜĕéšĀöé øą÷ąîĊĚĔßšđüúć 5-7 üĆî ×ċĚîÖĆïðøĉöćèĂüĆ÷üąìĊęĂĂÖöć ëčÜðøąéĉþåŤöĊ 2 Ēïï ÙČĂ ĒïïéĆĚÜđéĉöìĊęêšĂÜđ÷ĘïêĉéÖĆï
ñîĆÜĀîšćìšĂÜ üĆÿéčìĊęđúČĂÖĔßš×ċĚîÖĆïýĆú÷Ēóì÷ŤĒêŠúąÿëćïĆî (õćóìĊę 4) Ēúą Fischer JD, et al16 îĈëčÜðøąéĉþåŤĒïïĕöŠêšĂÜ
đ÷ĘïÖĆïñîĆÜĀîšćìšĂÜöćĔßšđðŨîÙîĒøÖ ĕéšöĊÖćøéĆéĒðúÜüĆÿéčĂČęîė öćĔßšđðŨîëčÜðøąéĉþåŤĒïïĕöŠêšĂÜđ÷ĘïÖĆïñîĆÜĀîšćìšĂÜ 
ēé÷×ċĚîÖĆïÿëćïĆîĒúąýĆú÷Ēóì÷ŤñĎšéĎĒúñĎšðśü÷ (õćóìĊę 5) 

1.2.2 Closure of abdominal wall defect đöČęĂîĈĂüĆ÷üąìĊęĂĂÖöćÖúĆïđ×šćßŠĂÜìšĂÜĀöéĒúšü 
ìĈÖćøðŗéñîĆÜĀîšćìšĂÜĔĀšÿöïĎøèŤ îĉ÷öìĈÖćøđ÷ĘïðŗéñîĆÜĀîšćìšĂÜìčÖßĆĚîĔîĀšĂÜñŠćêĆé (fascial closure) ðŦÝÝčïĆîöĊøć÷Üćî
ÖćøðŗéñîĆÜĀîšćìšĂÜēé÷ĕöŠêšĂÜđ÷Ęï (sutureless closure) ÿćöćøëìĈ×šćÜđêĊ÷Ü ĒêŠÙüøđúČĂÖĔßšüĉíĊîĊĚĔîñĎšðśü÷ìĊęĂüĆ÷üąĂĂÖöćĕöŠöćÖ 
×îćé×ĂÜÙüćöñĉéðÖêĉđúĘÖĒúąñĎšðśü÷ĕöŠöĊÙüćöñĉéðÖêĉĂČęî  
 

2. Non-operative treatment 

ÖćøøĆÖþćēé÷ĕöŠêšĂÜñŠćêĆé ĔßšÿĈĀøĆïñĎšðśü÷ omphalocele ìĊęëčÜ÷ĆÜĕöŠĒêÖ öĊĂüĆ÷üąõć÷ĔîĂĂÖöćðøĉöćèöćÖ 
àċęÜÿŠüîĔĀâŠđðŨîêĆïđÖČĂïìĆĚÜĀöé ×îćéÙüćöñĉéðÖêĉĔĀâŠöćÖ ðøąđöĉîĒúšüĕöŠÿćöćøëîĈĂüĆ÷üąÖúĆïđ×šćĕðĔîßŠĂÜìšĂÜĕéš
øüöìĆĚÜñĎšðśü÷ìĊęöĊÙüćöóĉÖćøøŠüöøčîĒøÜĒêŠüĉíĊîĊĚêšĂÜĔßšđüúćøĆÖþćîćîÖćøøĆÖþćìĈēé÷ìć÷ćĒéÜ (mercurochrome) ïîëčÜ 
ĒúšüøĂĔĀšđÖĉé epithelization ×ċĚîöćÙúčöïî defect ĀúĆÜÝćÖöĊ epithelium ×ċĚîöćÙúčöïî defect ĒúšüÝą÷ĆÜÙÜđĀúČĂ 
ventral hernia ×îćéĔĀâŠàċęÜêšĂÜñŠćêĆéĒÖšĕ×õć÷ĀúĆÜ đöČęĂĂć÷č 1 ðŘ×ċĚîĕð 
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C 

õćóìĊę 4 ÖćøĔÿŠëčÜðøąéĉþåŤĒïïđ÷ĘïêĉéÖĆïñîĆÜĀîšćìšĂÜ17
  

: (A) steri-drape artificial sac (B)  (C)   

  

A B 
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C 

õćóìĊę 5 ÖćøĔÿŠëčÜðøąéĉþåŤĒïïĕöŠđ÷ĘïÖĆïñîĆÜĀîšćìšĂÜ18  

: (A) Alexis wound retractor and protector (B)  (C)   
 

 

ÖćøéĎĒúĀúĆÜñŠćêĆéðŗéßŠĂÜìšĂÜ 
ĀúĆÜñŠćêĆéðŗéßŠĂÜìšĂÜ ñĎšðśü÷êšĂÜĕéšøĆïÖćøéĎĒúêŠĂ ēé÷êšĂÜđòŜćøąüĆÜõćüąĒìøÖàšĂîéšćîÖćøĀć÷ĔÝ đòŜćøąüĆÜ

ĒñúñŠćêĆéêĉéđßČĚĂ ñĎšðśü÷öĆÖöĊ paralytic ileus îćîðøąöćè 2 ÿĆðéćĀŤ ĕöŠÿćöćøëĔĀšĂćĀćøìćÜðćÖĕéš ÝċÜêšĂÜĔĀšÿćøĂćĀćø
ìćÜĀúĂéđúČĂééĈ (parenteral nutrition) ñúÖćøøĆÖþć gastroschisis ĔîÖøèĊìĊęĕöŠöĊÙüćöñĉéðÖêĉøŠüö×ĂÜúĈĕÿš ĂĆêøćÖćøøĂéßĊüĉê
öćÖÖüŠćøšĂ÷úą 90 ĂćÝöĊõćüąĒìøÖàšĂîÝćÖõćüąÙúĂéÖŠĂîÖĈĀîé îĚĈĀîĆÖĒøÖđÖĉéîšĂ÷ĒúąêĉéđßČĚĂĔîÖøąĒÿēúĀĉê 
ÿĈĀøĆï omphalocele ÿćđĀêčÖćøđÿĊ÷ßĊüĉêöĆÖđÖĉéÝćÖÙüćöóĉÖćøøŠüö 

 

  

A B 
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×šĂÙüøøąüĆÜĔîÖćøéĎĒúñĎšðśü÷ gastroschisis 

ÙüćöñĉéóúćéìĊęóïĕéšïŠĂ÷ĔîÖćøéĎĒúđïČĚĂÜêšî ÙČĂ ÖćøéĎĒúĂüĆ÷üąìĊęĂĂÖöćĂ÷ĎŠîĂÖßŠĂÜìšĂÜ ÖćøđòŜćøąüĆÜĕöŠĔĀšđÖĉé
ÝćÖïĉéóĆî×ĂÜúĈĕÿšìĊęĂĂÖöć ìĈĔĀšúĈĕÿš×ćéđúČĂéĒúąđîŠćĕéš ÖćøóĆîĂüĆ÷üąìĊęĂĂÖöćĕöŠëĎÖêšĂÜ óĆîĕöŠÙøĂïÙúčöìĆĚÜĀöéđÿĊę÷Ü
êŠĂÖćøïćéđÝĘï×ĂÜúĈĕÿšĒúąÖćøêĉéđßČĚĂ ÖćøĔÿŠ nasogastric tube ĔîêĈĒĀîŠÜìĊęĕöŠđĀöćąÿöĀøČĂ inadequate decompression 

of stomach ìĈĔĀšÖøąđóćąĂćĀćøēðśÜóĂÜ đÿĊę÷ÜêŠĂÖćøÞĊÖ×ćé×ĂÜßĆĚî serosa ×ĂÜÖøąđóćąĂćĀćø (õćóìĊę 6) 
 

 
A B 

 

 
C D 

õćóìĊę 6 ×šĂÙüøøąüĆÜĔîÖćøéĎĒúđïČĚĂÜêšî  
: (A)  nasogastric tube    (B) 

 (C-D)  

:   
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ÿøčð 

ÖćøéĎĒúñĎšðśü÷ìćøÖĒøÖđÖĉéìĊęóĆçîćöćđðŨîúĈéĆï ÖćøĔĀšÿćøĂćĀćøìćÜĀúĂéđúČĂéĒúąđìÙîĉÙüĉíĊÖćøñŠćêĆé
ĔîðŦÝÝčïĆî ÿŠÜñúĔĀšĂĆêøćøĂéßĊüĉê×ĂÜ×ĂÜñĎšðśü÷ gastroschisis Ēúą omphalocele ÿĎÜöćÖÖüŠćøšĂ÷úą 90 ĔîÖøèĊìĊęĕöŠöĊ
ÙüćöñĉéðÖêĉ×ĂÜúĈĕÿš êĆïĕöŠĂĂÖöćĂ÷ĎŠîĂÖßŠĂÜĒúąĕöŠöĊÙüćöóĉÖćøĒêŠÖĈđîĉéìĊęøčîĒøÜ ÖćøüćÜĒñîĔĀš×šĂöĎúöćøéćĔîÖćøéĎĒú
ñĎšðśü÷đöČęĂĂĂÖÝćÖēøÜó÷ćïćú ĒúąÖćøÿîĆïÿîčîĔĀšđúĊĚ÷Üéšü÷îöĒöŠ ÿćöćøëúéĂĆêøćÖćøÖúĆïöćîĂîēøÜó÷ćïćúàĚĈÝćÖõćüą 
necrotizing enterocolitis ÖćøĔÿŠëčÜðøąéĉþåŤĒïïĕöŠđ÷ĘïÖĆïñîĆÜĀîšćìšĂÜ ÷ĆÜúé×îćéĒñúĒúąøĂ÷ĒñúđðŨîĔĀšîšĂ÷úÜöćÖ  
øą÷ąđüúćÖćøîĂîēøÜó÷ćïćúÿĆĚîúÜ ēé÷đÞúĊę÷ 3.5 ÿĆðéćĀŤ ĔîÖúčŠöìĊęøĆÖþćĒïï primary closure Ēúą 4-6 ÿĆðéćĀŤĔîÖúčŠö
ìĊęøĆÖþćĒïï stage repair 
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*  

 

ēøÙĀúĂéĂćĀćøêĆî 
Esophageal atresia 

üøøèîĉÿć õĎŠđÝøĉâ* 
 

ēøÙĀúĂéĂćĀćøêĆîđðŨîÙüćöñĉéðÖêĉêĆĚÜĒêŠÖĈđîĉéĂ÷ŠćÜĀîċęÜàċęÜóïĕéšĕöŠïŠĂ÷îĆÖ ĀćÖĒêŠöĊÙüćöøčîĒøÜìĈĔĀšìćøÖĒøÖđÖĉé
öĊõćüąĀć÷ĔÝúĈïćÖ (respiratory distress) ëšćĕöŠĕéšøĆïÖćøøĆÖþćĂ÷ŠćÜìĆîìŠüÜìĊĂćÝđÿĊ÷ßĊüĉêĕéš 
 

ĂčïĆêĉÖćøèŤ  
1 êŠĂ 3,000 - 1 êŠĂ 4,500 ×ĂÜìćøÖĒøÖđÖĉéöĊßĊó1 

 

ÿćđĀêčĒúąó÷ćíĉÖĈđîĉé 
ÿćđĀêč×ĂÜÖćøđÖĉéēøÙ÷ĆÜĕöŠìøćïĒîŠßĆé ĒêŠđßČęĂüŠćđðŨîóĀčðŦÝÝĆ÷ đøĉęöÝćÖÖćøđÝøĉâđêĉïēê×ĂÜêĆüĂŠĂîĔîÙøøõŤöćøéć 

ðøąöćèÿĆðéćĀŤìĊę 4 ×ĂÜÖćøêĆĚÜÙøøõŤ ÿŠüî×ĂÜ foregut ÝąđÝøĉâĕðđðŨîÿŠüî×ĂÜĀúĂéúöìćÜéšćîĀîšć ĒúąĀúĂéĂćĀćø
ìćÜéšćîĀúĆÜ×ĂÜêĆüĂŠĂî ēé÷ÖćøĒïŠÜøąĀüŠćÜĀúĂéúöÖĆïĀúĂéĂćĀćøÝąÿĈđøĘÝĔîÿĆðéćĀŤìĊę 6-7 ×ĂÜÖćøêĆĚÜÙøøõŤ ĀćÖöĊ
ÙüćöñĉéðÖêĉĔîøą÷ąîĊĚđßČęĂüŠćìĈĔĀšđÖĉéÖćøÿøšćÜĀúĂéĂćĀćøñĉéðÖêĉ Ēúą/ ĀøČĂöĊÙüćöñĉéðÖêĉøŠüö ÙČĂ ÖćøöĊìŠĂđßČęĂö (fistula) 

øąĀüŠćÜĀúĂéúöÖĆïĀúĂéĂćĀćø2 

 

ßîĉé×ĂÜÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøĒúąøšĂ÷úą×ĂÜÙüćößčÖìĊęóï (õćóìĊę1)  

1. Esophageal atresia with distal Tracheoesophageal Fistula (TEF)   85% 

2. Isolated esophageal atresia       7% 

3. H-type or Isolated tracheoesophageal fistula     4% 

4. Esophageal atresia with double fistulas (with proximal and distal fistulas) 3% 

5. Esophageal fistula with proximal fistula     1%2 

öĊøąïïÖćøĒïŠÜßîĉé×ĂÜÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøĀúć÷üĉíĊ đßŠî  ÖćøýċÖþć×ĂÜ Vogt EC 3, Ladd WE4, 

Gross RE5 Ēúą Kluth D6 ēé÷ÿøčðĒúšüĔîðŦÝÝčïĆîÝąđøĊ÷ÖßČęĂêćöúĆÖþèą×ĂÜÙüćöñĉéðÖêĉ ßîĉéìĊęóïïŠĂ÷ìĊęÿčé ÙČĂ ßîĉéìĊę 1 

(Ladd type III ĀøČĂ Gross type C) àċęÜöĊÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøÿŠüîêšîêĆîĒúąöĊìŠĂđßČęĂöøąĀüŠćÜĀúĂéúö
ĒúąĀúĂéĂćĀćøÿŠüîúŠćÜ (esophageal atresia with distal tracheoesophageal fistula) ēé÷ÖćøýċÖþćÿŠüîĔĀâŠøć÷Üćî
êøÜÖĆîüŠć ÙüćößčÖ×ĂÜÖćøđÖĉéÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøđÖĉîÖüŠćøšĂ÷úą 80 ÝąđðŨîßîĉéîĊĚ6 éĆÜîĆĚîøć÷úąđĂĊ÷é×ĂÜēøÙ
ĀúĂéĂćĀćøêĆîĔîïìÙüćöîĊĚÝċÜđîšîßîĉéîĊĚđðŨîĀúĆÖ 
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õćóìĊę 1 ßîĉé×ĂÜÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøđøĊ÷ÜêćöúĈéĆïÙüćößčÖ (ÝćÖàšć÷ĕð×üć Ladd ßîĉéìĊę III, I, N/A, V, II Ēúą gross 

ßîĉé C, A, E, D, B)4,5 

: N/A=No answer 

:      
 

úĆÖþèąìćÜÙúĉîĉÖ 

1. øą÷ąÖŠĂîÙúĂé (antenatal period) 

ÿćöćøëüĉîĉÝÞĆ÷ēøÙĀúĂéĂćĀćøêĆîĕéšêĆĚÜĒêŠĔîÙøøõŤ (prenatal diagnosis) ÖćøêøüÝĂĆúêøćàćüéŤÙčèĒöŠêĆĚÜÙøøõŤ
ēé÷ÿĎêĉĒóì÷ŤìĊęöĊðøąÿïÖćøèŤ úĆÖþèąìĊęóï ÙČĂ ÙčèĒöŠðøąöćèøšĂ÷úą 80 ÝąöĊîĚĈÙøęĈöćÖ (maternal polyhydramnios) 
àċęÜÿćöćøëóïĀúĆÜĂć÷čÙøøõŤ 24 ÿĆðéćĀŤ ĒúąìćøÖĔîÙøøõŤĂćÝêøüÝóïüŠćöĊÖøąđðćąðúć÷êĆî×ĂÜĀúĂéĂćĀćøÿŠüîêšî
(blind-ending proximal esophageal pouch) øüöìĆĚÜĂćÝđĀĘîÖøąđóćąĂćĀćøöĊ×îćéđúĘÖĀøČĂöĂÜĕöŠđĀĘîđÜć×ĂÜ
ÖøąđóćąĂćĀćøĕéš (small or absent gastric bubble)7-9 àċęÜóïđĀĘîĕéšĀúĆÜĂć÷čÙøøõŤ 16-20 ÿĆðéćĀŤ ÝćÖÖćøýċÖþć×ĂÜ 
Kunisaki SM, et al ĔîðŘ ó.ý. 2557 óïüŠć øšĂ÷úą 16 (ĀøČĂøšĂ÷úą 9-44 ĔîÖćøýċÖþćĂČęîė) ×ĂÜñĎšðśü÷ĀúĂéĂćĀćøêĆîĕéšøĆï
ÖćøüĉîĉÝÞĆ÷ÖŠĂîÙúĂé ĒúąöĊ positive predictive value 67% ìĊęóïìĆĚÜ polyhydramnios Ēúą small or absent gastric 

bubble10 

2. øą÷ąĀúĆÜÙúĂé (perinatal period)  
ĀúĆÜÙúĂé ñĎšðśü÷ēøÙĀúĂéĂćĀćøêĆîöĆÖÝąöĊĂćÖćøîĚĈúć÷öćÖĂĂÖìćÜðćÖĒúąÝöĎÖ (excessive salivation) 

đöČęĂđÝšćĀîšćìĊęó÷ćïćúĀøČĂĒóì÷ŤìĈÖćøĔÿŠÿć÷đóČęĂéĎéĂĂÖÝąóïüŠćÿć÷êĉéĕöŠÿćöćøëĔÿŠúċÖúÜĕðĔîúĈÙĂĕéšđĀöČĂîĔîøć÷
ñĎšðśü÷ðÖêĉ ĀćÖüŠćĕöŠìĆîÿĆÜđÖêĔîøą÷ąĒøÖÙúĂé ĒúąĔĀšñĎšðśü÷éĎéîöÝąđÖĉéÖćøÿĈúĆÖ  (choking) ĕĂ Ēúąđ×Ċ÷ü (transient 

cyanosis) ĕéšĔîÖøèĊìĊęöĊìŠĂđßČęĂöĀúĂéúöĒúąĀúĂéĂćĀćø (TEF) àċęÜëšćìĉĚÜĕüšĕöŠĕéšøĆïÖćøéĎéîĚĈúć÷ĒúąđÿöĀą ÿćöćøëđÖĉé
ðĂéïüö (aspiration pneumonia) êćööćéšü÷õćüąĀć÷ĔÝúĈïćÖ (respiratory distress) ĒúąøąïïìćÜđéĉîĀć÷ĔÝúšöđĀúü 
(respiratory failure) ĕéšĔîìĊęÿčé îĂÖÝćÖîĊĚñĎšðśü÷ĀúĂéĂćĀćøêĆîìĊęöĊìŠĂđßČęĂöĀúĂéúöĒúąĀúĂéĂćĀćø öĆÖÝąöĊĂćÖćøìšĂÜĂČé
øŠüöéšü÷ đîČęĂÜÝćÖúöìĊęĀć÷ĔÝđ×šćÝąñŠćîìŠĂđßČęĂöîĊĚÝćÖĀúĂéúöĕð÷ĆÜĀúĂéĂćĀćøÿŠüîúŠćÜĒúąđ×šćÿĎŠÖøąđóćąĂćĀćø 
àċęÜĀćÖúöîĊĚøąïć÷ĂĂÖìćÜìćÜđéĉîĂćĀćøÿŠüîêŠĂĕðĕöŠìĆî ĂćÝìĈĔĀšÖøąđóćąĂćĀćøēðśÜöćÖ ĒúąĒêÖĕéš (gastric perforation) 
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ÖćøüĉîĉÝÞĆ÷ēøÙ  
đöČęĂÿÜÿĆ÷üŠćìćøÖĒøÖđÖĉéđðŨîēøÙĀúĂéĂćĀćøêĆî ĔĀšîĈÿć÷ Nasogastric tube (NG tube) ĀøČĂ suction tube 

×îćéđïĂøŤ 10 Fr đîČęĂÜÝćÖÿć÷öĊÙüćöĒ×ĘÜóĂÿöÙüøđöČęĂĔÿŠúÜĕðĒúšüêĉéĔîÖøąđðćąĀúĂéĂćĀćøÿŠüîêšîìĊęêĆî ÝąìĈĔĀšđÖĉé
ĒøÜêšćî Ēóì÷ŤñĎšìĈÖćøĔÿŠÿć÷ÝąøĎšÿċÖĕéš àċęÜêĈĒĀîŠÜìĊęêĉéöĆÖÝąêĉéìĊęøąéĆï 10 đàîêĉđöêøÝćÖÖćøĔÿŠìćÜÝöĎÖ đöČęĂĔÿŠÿć÷Ēúšüêĉé 
ĔĀšéĆîÿć÷êŠĂđïćė ĂĊÖ 2 đàîêĉđöêø êĉéđìðÖćü÷ċéÿć÷ĕüšÖĆïñĎšðśü÷ ĒúšüîĈñĎšðśü÷ĕðëŠć÷õćóìćÜøĆÜÿĊđóČęĂ÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ēøÙêŠĂĕð 
ĒêŠĀćÖĔÿŠÿć÷ĕéš÷ćüúÜĕðëċÜêĈĒĀîŠÜÖøąđóćąĂćĀćø ĒúąêšĂÜĕéšîĚĈÙĆéĀúĆęÜĔîÖøąđóćąĂćĀćøÝċÜÝąÿćöćøëêĆéÙüćöÿÜÿĆ÷
×ĂÜēøÙĀúĂéĂćĀćøêĆîĕðĕéš  
 

ÖćøêøüÝüĉîĉÝÞĆ÷ēøÙ (investigation) 

1. Chest and abdominal film AP supine, lateral neck film 

ĀćÖđĀĘî NG tube ×éĂ÷ĎŠĔî upper esophageal pouch øŠüöÖĆïöĊúöĔîìćÜđéĉîĂćĀćøêęĈÖüŠćÖøąïĆÜúö ÝąüĉîĉÝÞĆ÷
ĕéšüŠćñĎšðśü÷øć÷îĊĚîŠćÝąđðŨîĀúĂéĂćĀćøêĆîßîĉé esophageal atresia with distal TEF (õćóìĊę 2) àċęÜÝą÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ēøÙ
ĕéšĂ÷ŠćÜßĆéđÝîéšü÷ÖćøÿŠĂÜÖúšĂÜêøüÝêŠĂĕð ĒêŠĀćÖđĀĘî NG tube ×éĂ÷ĎŠĔî upper esophageal pouch ĒêŠĕöŠóïúö
ĔîìćÜđéĉîĂćĀćøđú÷ (gasless abdomen) ñĎšðśü÷ÝąđðŨîĀúĂéĂćĀćøêĆîßîĉé isolated esophageal atresia (õćóìĊę 3)  

 

 
A B 

õćóìĊę 2 õćóøĆÜÿĊ×ĂÜñĎšðśü÷ esophageal atresia with distal TEF  

: (A) chest and abdomen plain film-NG tube  upper esophagus  intestinal gas (B) lateral neck film-NG tube 

 T2-4 

:  
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õćóìĊę 3 õćóøĆÜÿĊ×ĂÜñĎšðśü÷ isolated esophageal atresia ēé÷ðúć÷×ĂÜÿć÷ NG êĉéĂ÷ĎŠĔî proximal esophagus ĒúąĕöŠóï 

intestinal gas đú÷ 

:  
 

2. Esophagography 

ÖćøÖúČîÿćøìċïøĆÜÿĊĀøČĂÖćøÞĊéñŠćîÿć÷ NG đóČęĂéĎÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøöĆÖÝąìĈĔîÖøèĊìĊęÿÜÿĆ÷ēøÙ 
isolated TEF ĀøČĂ H-type ×èąìĊęìĈĔĀšøąöĆéøąüĆÜÖćøÿĈúĆÖÿćøìċïøĆÜÿĊ ÙüøÝąĔßšÿćøìċïøĆÜÿĊĒïï water soluble contrast 

(õćóìĊę 4) 

 

 
õćóìĊę 4 Esophagogram ×ĂÜñĎšðśü÷ H-type ēé÷öĊ contrast ÝćÖĀúĂéĂćĀćøĕĀúñŠćî TEF (úĎÖýøÿĊđĀúČĂÜ) ĕð÷ĆÜĀúĂéúö

ìĊęĂ÷ĎŠéšćîĀîšć 
:   
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3. Endoscopy (video laryngoscopy, flexible esophagoscopy, bronchoscopy) 

ĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊàċęÜđðŨîýĎî÷ŤÙüćöđðŨîđúĉýéšćîýĆú÷ÖøøöìćøÖĒøÖđÖĉéÿćöćøëÿŠĂÜÖúšĂÜ
ìćÜđéĉîĂćĀćøĀøČĂìćÜđéĉîĀć÷ĔÝĔîìćøÖĒøÖđÖĉé đóČęĂ÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ēøÙĀúĂéĂćĀćøêĆîĒúąÿŠĂÜéĎüŠćöĊìŠĂđßČęĂöĀúĂéúö
ÖĆïĀúĂéĂćĀćø (TEF) ĀøČĂĕöŠ ëšćöĊĂ÷ĎŠìĊęøąéĆïĔé đóČęĂđðŨî×šĂöĎúĔîÖćøñŠćêĆéĒÖšĕ× (õćóìĊę 5) 

 

 
õćóìĊę 5 õćó TEF (éĂÖÝĆî) ÝćÖÖúšĂÜ bronchoscopy ñĎšðśü÷øć÷îĊĚöĊ TEF Ă÷ĎŠĔÖúš carina àċęÜđĀĘîĀúĂéúöĒ÷Öéšćî×üćĒúąàšć÷ 

:  
 

ÖćøøĆÖþć 
ÖćøøĆÖþćđïČĚĂÜêšî (initial management)  

1. ĔĀšñĎšðśü÷îĂîĀĆüÿĎÜ (upright position) đóČęĂðŜĂÜÖĆîÖćøÿĈúĆÖ 

2. ÜéÿćøĂćĀćøĒúąîĚĈìćÜðćÖ (NPO) 

3. ĔÿŠÿćøøąïć÷ìćÜÝöĎÖĒúąêŠĂđÙøČęĂÜéĎé (NG tube with continuous suction) đóČęĂéĎéîĚĈúć÷ìĊę×ĆÜĔîÖøąđðćą
ĀúĂéĂćĀćøÿŠüîêšîìĊęêĆî ĒîąîĈĔĀšêŠĂđÙøČęĂÜéĎéêúĂéđüúć đîČęĂÜÝćÖîĚĈúć÷đéĘÖìćøÖöĊðøĉöćèöćÖĒúąđĀîĊ÷ü ĀćÖéĎéĕöŠìĆî
ÝąđÖĉéÖćøÿĈúĆÖĕéš 

4. ĔĀšÿćøîĚĈĒúąĒÖšĕ×ÙüćöñĉéðÖêĉêŠćÜė ×ĂÜđúČĂé (ëšćöĊ) (fluid resuscitation) ÿĈĀøĆïñĎšðśü÷ĀúĂéĂćĀćøêĆî
ÝąđÿĊ÷îĚĈúć÷ àċęÜÙČĂ îĚĈ sodium Ēúą chloride ÝċÜêšĂÜĒÖšĕ×ìĆĚÜðøĉöćèîĚĈĒúąđÖúČĂĒøŠ öĉÞąîĆĚîñĎšðśü÷ĂćÝöĊ dehydration 

Ēúą severe hyponatremia ĕéš 
5. üĉêćöĉîđÙ ðÖêĉìćøÖĒøÖđÖĉéÝąĕéšøĆïüĉêćöĉîđÙĀúĆÜÙúĂé àċęÜüĉêćöĉîđÙÝąÿĈÙĆâÖĆïÖćøĒ×ĘÜêĆü×ĂÜđúČĂé

ēé÷đÞóćąĔîñĎšðśü÷ìĊęÝąêšĂÜđ×šćøĆïÖćøñŠćêĆé 

6. ÷ćðäĉßĊüîą ÙøĂïÙúčöđßČĚĂĒïÙìĊđøĊ÷ĒÖøöïüÖĒúąúï 

7. ĔĀšÙüćöĂïĂčŠî ĀćÖđêøĊ÷öñĎšðśü÷đóČęĂÿŠÜêŠĂĒîąîĈĔĀšĂ÷ĎŠĔî transport incubator 

8. ÖćøĔĀšĂĂÖàĉđÝî ĀćÖñĎšðśü÷öĊõćüąĀć÷ĔÝúĈïćÖÝîÝĈđðŨîêšĂÜĔÿŠìŠĂßŠü÷Āć÷ĔÝ ĒîąîĈĔĀšĔßš gentle low 

pressure ventilation2 đóČęĂðŜĂÜÖĆîĕöŠĔĀšúöñŠćî TEF đ×šćÖøąđóćąĂćĀćøÝîđÖĉé overdistention đÿĊę÷ÜÖĆïÖćøđÖĉéÖćøìąúč
×ĂÜÖøąđóćąĂćĀćøđîČęĂÜÝćÖøąïć÷úöĕöŠìĆî 
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ÙüćöñĉéðÖêĉøŠüöĂČęî (associated anomalies)  

ñĎšðśü÷ēøÙĀúĂéĂćĀćøêĆîöĊēĂÖćÿöĊÙüćöñĉéðÖêĉøŠüöĂČęîĕéšøšĂ÷úą 5011 ÞąîĆĚîÝąêšĂÜöĊÖćøêøüÝĀćÙüćöñĉéðÖêĉ
øŠüöĂČęîđÿöĂ ÙüćöñĉéðÖêĉøŠüöìĊęóïĕéš öĊĀúć÷øąïïìĊęÝĈĕéšÜŠć÷ ÙČĂ VACTERL ĂĆîĕéšĒÖŠ 

Vertebral anomaly: Ùüćöñ ĉéðÖêĉ×ĂÜÖøąéĎÖÿ ĆîĀúĆÜēé÷đÞóćąß ŠüÜ thoracic vertebrae đßŠî 
hemivertebrae ĒúąĂćÝöĊàĊęēÙøÜ 13 ÙĎŠ 

Anorectal malformation: ÙüćöñĉéðÖêĉ×ĂÜøĎìüćø đßŠî ĕöŠöĊøĎìüćøĀîĆÖ 
Cardiac anomaly: ÙüćöñĉéðÖêĉ×ĂÜĀĆüĔÝĒúąĀúĂéđúČĂé đßŠî Ventricular Septal Defect (VSD), 

Patent Ductus Arteriosus (PDA), Tetralogy of Fallot (TOF) 
TE fistula: ÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøĒúą/ ĀøČĂöĊìŠĂđßČęĂöøąĀüŠćÜĀúĂéúöĒúąĀúĂéĂćĀćø 
Renal anomaly: ÙüćöñĉéðÖêĉ×ĂÜøąïïìćÜđéĉîðŦÿÿćüą đßŠî renal agenesis, hypospadias 

Limb anomaly: ÙüćöñĉéðÖêĉ×ĂÜĒ×î×ć đßŠî radial club hand 

ĀćÖñĎšðśü÷öĊÙüćöñĉéðÖêĉĂ÷ŠćÜîšĂ÷ 3 ×šĂ×ċĚîĕðÝąüĉîĉÝÞĆ÷üŠć VACTERL association àċęÜ×÷ć÷ĂĂÖÝćÖßČęĂđéĉö 

ÙČĂ VATER association12 đßČęĂüŠćđÖĉéÝćÖóĀčðŦÝÝĆ÷ (multifactorial) ìĈĔĀšÖćøÿøšćÜ×ĂÜĂüĆ÷üąñĉéðÖêĉ ĕöŠĔßŠÙüćöñĉéðÖêĉ
ìćÜóĆîíčÖøøö  

ÖćøêøüÝüĉîĉÝÞĆ÷ÙüćöñĉéðÖêĉøŠüöĂČęî ĕéšĒÖŠ ÖćøêøüÝìćÜøĆÜÿĊ whole spine radiographs ÖćøêøüÝĂĆúêøćàćüéŤ
øąïïìćÜđéĉîðŦÿÿćüąĒúąĕ×ÿĆîĀúĆÜ øüöìĆĚÜÖćøêøüÝĀĆüĔÝ (echocardiography) àċęÜîĂÖÝćÖÝąêøüÝéĎüŠćöĊÙüćöñĉéðÖêĉ
ĀøČĂĕöŠĒúšü êšĂÜêøüÝéĎüŠćđðŨî right or left aortic arch đóČęĂüćÜĒñîÖćøñŠćêĆéêŠĂĕð 

îĂÖÝćÖîĊĚ ÷ĆÜöĊÙüćöñĉéðÖêĉìćÜóĆîíčÖøøö (chromosomal abnormalities) ìĊęóïøŠüöĕéšÖĆïñĎšðśü÷ĀúĂéĂćĀćøêĆî 
ìĊęóïĕéšïŠĂ÷ ÙČĂ Trisomy 21 ĀøČĂ Trisomy 18 Ēúą CHARGE syndrome (Coloboma , Heart defects, Atresia choanae, 

growth Retardation, Genital anomalies, Ear anomalies) àċęÜđðŨîÙüćöñĉéðÖêĉ×ĂÜĀúć÷øąïï ĕéšĒÖŠ êć ĀĎ ÝöĎÖ ĀĆüĔÝ 
ĂüĆ÷üąÿČïóĆîíčŤ ĒúąÙüćöñĉéðÖêĉ×ĂÜÖćøđÝøĉâđêĉïēêĒúąóĆçîćÖćø13 

 

ÖćøñŠćêĆéøĆÖþć 
ÖćøñŠćêĆéøĆÖþćÙüćöñĉéðÖêĉ×ĂÜĀúĂéĂćĀćøĔîðŦÝÝčïĆîöĊ 2 üĉíĊĀúĆÖ ÙČĂ ÖćøñŠćêĆéĒïïđðŗé (open surgery) 

ĒúąÖćøñŠćêĆéÿŠĂÜÖúšĂÜ (minimally invasive surgery) àċęÜêšĂÜ×ċĚîĂ÷ĎŠÖĆïßîĉé×ĂÜÙüćöñĉéðÖêĉ ÿõćüąøŠćÜÖć÷ñĎšðśü÷ 
ĒúąÙüćöñĉéðÖêĉøŠüöĂČęî×ĂÜñĎšðśü÷ øüöìĆĚÜÙüćößĈîćâ×ĂÜÖčöćøýĆú÷Ēóì÷ŤñĎšìĈÖćøøĆÖþć 

1. Esophageal atresia with TE fistula 

1.1 Primary repair ÙČĂ ÖćøñŠćêĆéđ×šćĕðĔîßŠĂÜĂÖđóČęĂêĆéĒúąđ÷ĘïðŗéìŠĂøŠüöĀúĂéúöĒúąĀúĂéĂćĀćø 

(õćóìĊę 6) ĒúąêŠĂĀúĂéĂćĀćøÿŠüîïîĒúąÿŠüîúŠćÜ (right thoracotomy, division of TE fistula and repair of esophagus) 

àċęÜÿćöćøëìĈĕéšìĆĚÜĒïïđðŗéĀøČĂĒïïÿŠĂÜÖúšĂÜ (thoracoscopic division of TE fistula and repair of esophagus) 

ĔîñĎšðśü÷ìĊęđĀöćąÿö ĕéšĒÖŠ îĚĈĀîĆÖêĆüéĊ ĕöŠöĊðĂéïüö ĕöŠöĊÙüćöñĉéðÖêĉøŠüöĂČęîìĊęøčîĒøÜ øŠćÜÖć÷ÿćöćøëìîĒúąðøĆïÿõćó
ÖĆïÖćøñŠćêĆéĀúć÷ßĆęüēöÜĕéš 

1.2 Staged repair ÙČĂ ÖćøñŠćêĆé 2 ÙøĆĚÜĔîñĎšðśü÷ìĊęÿõćüąøŠćÜÖć÷÷ĆÜĕöŠóøšĂöÿĈĀøĆïÖćøñŠćêĆé primary 

repair ēé÷ÙøĆĚÜĒøÖÝąìĈÖćøñŠćêĆéĔÿŠÿć÷ĔîÖøąđóćąĂćĀćø (gastrostomy) àċęÜđðŨîÖćøñŠćêĆéìĊęĔßšđüúćÿĆĚî đóČęĂøąïć÷úö 
ÝćÖ TE fistula ñŠćîÖøąđóćąĂćĀćøĂĂÖìćÜÿć÷øąïć÷ ðŜĂÜÖĆîÖćøøąïć÷ĕöŠìĆîđÖĉéÖćøĕĀú÷šĂî×ĂÜÿćøÙĆéĀúĆęÜĔîÖøąđóćąĂćĀćø
ĒúąúĈĕÿšñŠćî TE fistula đ×šćĕðĔîðĂé àċęÜĂćÝìĈĔĀšđÖĉéðĂéïüöĕéš øüöìĆĚÜëšćĀćÖÖøąđóćąĂćĀćøøąïć÷úöúÜéšćîúŠćÜĕöŠìĆî 
ĂćÝđÖĉéÖøąđóćąĂćĀćøìąúč (gastric perforation) ĕéš  
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ĀúĆÜÝćÖÖćøñŠćêĆéÙøĆĚÜĒøÖ đöČęĂñĎšðśü÷ĂćÖćøéĊ×ċĚî øŠćÜÖć÷óøšĂöÝąñŠćêĆéÙøĆĚÜìĊę 2 ÙČĂ ÖćøñŠćêĆéđ×šćĕðĔîßŠĂÜĂÖ
đóČęĂêĆéĒúąđ÷ĘïðŗéìŠĂøŠüöĀúĂéúöĒúąĀúĂéĂćĀćøĒúąêŠĂĀúĂéĂćĀćøÿŠüîïîĒúąÿŠüîúŠćÜéĆÜÖúŠćü×šćÜêšî àċęÜ ÿćöćøë
ìĈĕéšìĆĚÜĒïïđðŗéĀøČĂĒïïÿŠĂÜÖúšĂÜ 

 

 
õćóìĊę 6 ÖćøñŠćêĆé TE fistula  

: (A)  TE fistula (B) 
14 

:      

 

 
õćóìĊę 7 ÖćøñŠćêĆé êĆéêŠĂĒúąđ÷ĘïĀúĂéĂćĀćø14 

:      

 

2. Isolated esophageal atresia 

ĔîñĎšðśü÷ĀúĂéĂćĀćøêĆîĒïïìĊęĕöŠöĊìŠĂđßČęĂöîĆĚî øą÷ąĀŠćÜøąĀüŠćÜĀúĂéĂćĀćøÿŠüîêšîĒúąĀúĂéĂćĀćøÿŠüîðúć÷
öĆÖÝąöćÖÖüŠć 6 vertebrae15 (long gap esophageal atresia) ĕöŠÿćöćøëêŠĂĔĀšëċÜĕéš ĔîðŦÝÝčïĆîÖčöćøýĆú÷Ēóì÷ŤÿŠüîĔĀâŠ
ÝąđúČĂÖñŠćêĆéĔÿŠÿć÷ÖøąđóćąĂćĀćøđóČęĂđðŨîìćÜĔĀšĂćĀćøñĎšðśü÷ (feeding gastrostomy) đöČęĂñĎšðśü÷đÝøĉâđêĉïēê îĚĈĀîĆÖêĆüéĊĒúšü 
ÝąîĈñĎšðśü÷öćñŠćêĆé esophageal replacement àċęÜÿŠüîĔĀâŠÝąĔßšÖøąđóćąĂćĀćøĔîÖćøìĈđðŨîĀúĂéĂćĀćøìéĒìî 
(ÝąêŠćÜÝćÖñĎšĔĀâŠàċęÜöĆÖĔßšúĈĕÿšĔĀâŠìéĒìî) àċęÜĕöŠüŠćÖčöćøýĆú÷Ēóì÷ŤÝąĔßšđìÙîĉÙÖćøñŠćêĆéĔéÖĘêćö ĀúĆÜñŠćêĆéñĎšðśü÷ÝąöĊ×îćé
ÖøąđóćąĂćĀćøĔîßŠĂÜìšĂÜìĊęđúĘÖúÜ ÞąîĆĚîöČĚĂĂćĀćøöĆÖÝąêšĂÜëĊęđîČęĂÜÝćÖñĎšðśü÷ÝąĕöŠÿćöćøëøĆïðøĉöćèĂćĀćøêŠĂöČĚĂđìŠćÖĆï
đéĘÖðÖêĉĕéš ĒêŠÝąÙŠĂ÷ė ðøĆïêĆüđöČęĂĂć÷čöćÖ×ċĚî  

A B 
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3. Isolated TE fistula ĀøČĂ H-type 

ÿŠüîĔĀâŠñĎšðśü÷ÖúčŠöîĊĚöĆÖÝąöĊĂć÷čĔî infancy period ēé÷öćéšü÷ðŦâĀćĕĂøąĀüŠćÜöČĚĂĂćĀćøĀøČĂðĂéïüö ĀøČĂêĉéđßČĚĂ
ìćÜđéĉîĀć÷ĔÝïŠĂ÷ÙøĆĚÜ (recurrent respiratory tract infections) ēé÷êĈĒĀîŠÜ×ĂÜìŠĂđßČęĂöĀúĂéúöĒúąĀúĂéĂćĀćø
öĆÖÝąĂ÷ĎŠĔîøąéĆïĀúĂéĂćĀćøÿŠüîïî upper to middle esophagus àċęÜëšćêĈĒĀîŠÜÝćÖ esophagogram Ă÷ĎŠÿŠüîïî Ýąÿćöćøë
ñŠćêĆéĒÖšĕ×ìĊęÙĂĕéš (right transcervical TE fistula repair) ĒêŠëšćêĈĒĀîŠÜĂ÷ĎŠĔîßŠĂÜĂÖ ÝĈđðŨîêšĂÜñŠćêĆéđ×šćĕðĔîßŠĂÜĂÖ
đóČęĂĒÖšĕ× àċęÜÿćöćøëìĈĒïïđðŗé (right thoracotomy with TEF repair) ĀøČĂĒïïÿŠĂÜÖúšĂÜ (thoracoscopic TE fistula 

repair) ĕéš2 (õćóìĊę 8) 
 

 

õćóìĊę 8 ÖćøñŠćêĆé thoracoscopic TE fistula repair  

:         TEF 

:  
 

õćüąĒìøÖàšĂî 

1. Anastomotic leakage  

üĉîĉÝÞĆ÷ĕéšÝćÖÖćøóïîĚĈúć÷ĂĂÖìćÜÿć÷ ICD ĀúĆÜñŠćêĆéĀøČĂđĀĘîÝćÖ postoperative esophagogram óïĕéš
ðøąöćèøšĂ÷úą 1015 àċęÜöĆÖđðŨî minor leakage ÿćöćøëðŗéđĂÜĕéš ēé÷ÖćøÜéîĚĈ ÜéĂćĀćø ĔĀš÷ćðäĉßĊüîą Ēúą parenteral 

nutrition ÿŠüîîšĂ÷ìĊęđðŨî major leakage ĒúąÝąêšĂÜ reoperation  
2. Anastomotic stricture  

óïĕéšðøąöćèøšĂ÷úą 30-4013 àċęÜøĆÖþćēé÷Öćø×÷ć÷ĀúĂéĂćĀćø 1-2 ÙøĆĚÜ ĀćÖêĊïĕöŠöćÖ (balloon dilatation, 

Savary-Gillard dilatation)  
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3. Recurrent TE fistula 

óïĕéšøšĂ÷úą 8 ñĎšðśü÷öĆÖÝąöĊĂćÖćøĀúĆÜñŠćêĆéðøąöćè 20 ÿĆðéćĀŤ15 üĉîĉÝÞĆ÷ēé÷ÖćøÿŠĂÜÖúšĂÜêøüÝìćÜđéĉîĂćĀćø 
ĀøČĂìćÜđéĉîĀć÷ĔÝĀøČĂ cine-esophagogram ÖćøøĆÖþćêšĂÜ reoperation đóČęĂĒÖšĕ× 

4. Gastroesophageal reflux 

óïĕéšïŠĂ÷ëċÜøšĂ÷úą 40 ×ĂÜñĎšðśü÷ĀúĆÜñŠćêĆéĀúĂéĂćĀćøêĆî15 üĉîĉÝÞĆ÷ēé÷ÖćøêøüÝ UGIS øüöìĆĚÜ pH monitoring 

ĒúąÖćøÿŠĂÜÖúšĂÜêøüÝìćÜđéĉîĂćĀćø đöČęĂüĉîĉÝÞĆ÷ĒúšüÿŠüîĔĀâŠÝąøĆÖþćéšü÷÷ć antireflux therapy ĀćÖĕöŠéĊ×ċĚî ĂćÝêšĂÜ
óĉÝćøèćñŠćêĆé Nissen fundoplication 

5. Esophageal dysmotility 

ÿŠüîĔĀâŠñĎšðśü÷ēøÙĀúĂéĂćĀćøêĆîÝąöĊÙüćöñĉéðÖêĉ×ĂÜÖćøïĊïêĆü×ĂÜĀúĂéĂćĀćø ìĈĔĀšöĊñúÖĆïÖćøÖúČîĂćĀćøĕéš 
üĉîĉÝÞĆ÷ÝćÖÖćøêøüÝ esophageal manometry ēé÷ñĎšðśü÷ÿŠüîĀîċęÜêšĂÜòřÖÖćøÖúČî ĂĊÖÿŠüîĀîċęÜĂćÝêšĂÜøĆÖþćéšü÷÷ć 

6. Tracheomalacia  

đðŨîÙüćöñĉéðÖêĉ×ĂÜÖćøÿøšćÜĀúĂéúö ìĈĔĀšïćÜÿŠüî×ĂÜĀúĂéúöĀøČĂìĆĚÜĀöéöĊÙüćöĂŠĂîĒĂ ĕöŠÙÜøĎðìŠĂìĈĔĀšđÖĉé
ÖćøĂčéÖĆĚîìćÜđéĉîĀć÷ĔÝ×èąĀć÷ĔÝĂĂÖ óïĕéšðøąöćèøšĂ÷úą 10 ĒúąÖüŠćÙøċęÜêšĂÜĕéšøĆïÖćøñŠćêĆé aortopexy15  

 

×šĂÙüøøąüĆÜĔîñĎšðśü÷ēøÙĀúĂéĂćĀćøêĆî 
1. ĀćÖÿÜÿĆ÷ĀúĂéĂćĀćøêĆîĔîìćøÖĒøÖđÖĉé ĕöŠÙüøìĈ esophagogram ēé÷đÞóćąëšćđðŨîßîĉéöĊìŠĂđßČęĂö

×ĂÜĀúĂéúöĒúąĀúĂéĂćĀćø (TEF) đóøćąÿćöćøëÿĈúĆÖúÜðĂé ĀćÖÝĈđðŨîêšĂÜìĈÖćøêøüÝĒîąîĈĔĀšĔßš water soluble 

contrast ĒúąøąöĆéøąüĆÜÖćøÿĈúĆÖ 

2. ÖćøĔÿŠìŠĂßŠü÷Āć÷ĔÝ ĀćÖÝĈđðŨîêšĂÜĔÿŠìŠĂßŠü÷Āć÷ĔÝ ĔĀšøąöĆéøąüĆÜÖćøĔĀš positive pressure (đßŠî ÖćøïĊï 
ambu bag) ÙüøÝą assist ventilation ×èąÿŠÜêĆüñĎ šðśü÷ ĒúąđîšîÖćøĔßš gentle low pressure ventilation13 đóøćąöĊ
ÙüćöđÿĊę÷ÜêŠĂÖćøđÖĉéÖøąđóćąĂćĀćøìąúčĕéš 

3. ÖćøĔÿŠ NG tube with continuous suction ÙČĂ ĀĆüĔÝ×ĂÜÖćøéĎĒúñĎšðśü÷ēøÙĀúĂéĂćĀćøêĆî öĉÞąîĆĚîñĎšðśü÷
ÝąÿĈúĆÖîĚĈúć÷êîđĂÜđÿĊę÷ÜêŠĂÖćøđÖĉéðĂéïüöĀøČĂøąïïìćÜđéĉîĀć÷ĔÝúšöđĀúüĕéš đöČęĂüĉîĉÝÞĆ÷ĕéšđøĊ÷ïøšĂ÷üŠćñĎšðśü÷đðŨîēøÙ
ĀúĂéĂćĀćøêĆî ĔĀšĔÿŠÿć÷ NG tube đïĂøŤ 10 Fr đöČęĂĔÿŠÿć÷úÜĕðĒúšüêĉéÖøąđðćąĀúĂéĂćĀćøìĊęêĆîĒúšü (ðøąöćè 

10 đàîêĉđöêø) ĔĀšéċÜÿć÷×ċĚîđúĘÖîšĂ÷ (đóČęĂĕöŠĔĀšéĎéñîĆÜ mucosa ×ĂÜĀúĂéĂćĀćø) ĒúąìéÿĂïêŠĂ suction üŠćéĎéîĚĈúć÷
ĕéšéĊĀøČĂĕöŠÖŠĂîìĊęÝąêĉéđìð ĀćÖĔîøëó÷ćïćúĕöŠöĊđÙøČęĂÜ continuous suction ĔĀšéĎéÿć÷ NG ïŠĂ÷ė ðŜĂÜÖĆîÖćøÿĈúĆÖ 

 

  



412

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

đĂÖÿćøĂšćÜĂĉÜ (references) 

1. Ashcraft KW, Holder TM. The story of esophageal atresia and tracheoesophageal fistula. Surgery 1969; 

64: 332-40. 

2. Rothenberg SS. Esophageal atresia and tracheoesophageal fistula malformations. In: Holcomb III GW, 

Murphy JP, St. Peter SD, editors. Holcomb and Ashcraft�s Pediatric Surgery, 7 th ed. Elsevier INC; 2020. 

p. 437-58.  

3. Vogt EC. Congenital esophageal atresia. Am J of Roentgenol 1929; 22: 463-5. 

4. Ladd WE. The Surgical treatment of esophageal atresia and tracheoesophageal fistulas. N Engl J Med 

1944; 230: 625-37. 

5. Gross RE. The surgery of infancy and childhood. Philadelphia, WB Saunders; 1953. 

6. Kluth D. Atlas of esophageal atresia. J Pediatr Surg 1976; 11: 901-19. 

7. Zemlyn S. Prenatal detection of esophageal atresia. J Clin Ultrasound 1981; 9: 453-4. 

8. Eyheremendy E, Pfister M. Antenatal real-time diagnosis of esophageal atresia. J Clin Ultrasound 1983; 

11: 395-7. 

9. Pretorius DH, Drose JA, Dennis MA, Manchester DK, Manco-Johnson ML. Tracheoesophageal fistula in 

utero. Twenty-two cases. J Ultrasound Med 1987; 6: 509-13. 

10. Kunisaki SM, Bruch SW, Hirschl RB, Mychaliska GB, Treadwell MC, Coran AG. The diagnosis of fetal 

esophageal atresia and its implications on perinatal outcome. Pediatr Surg Int 2014; 30: 971-7. 

11. Chittmittrapap S, Spitz L, Kiely EM, Brereton RJ. Oesophageal atresia and associated anomalies. Arch Dis 

Child 1989; 64: 364-8. 

12. Quan L, Smith DW. The VATER association. Vertebral defects, Anal atresia, T-E fistula with esophageal 

atresia, Radial and Renal dysplasia: a spectrum of associated defects. J Pediatr 1973; 82: 104-7. 

13. Spiz L. Oeosphageal atresia. Orphanet J Rare Dis 2007; 2: 24. 

14. Taguchi T. Standard operation for esophageal atresia. In: Taguchi T, Iwanaka T, Okamatsu T, 3rd editors. Operative 

general surgery in neonates and infants. Japan. Springer Japan; 2016. p. 95-100. 

15. Spitz L. Esophageal atresia. Lessons I have learned in a 40-year experience. J Pediatr Surg 2006; 41: 1635-40. 



413

ต�ำรำวิชำกำรแพทย์ 
Volume 4: สาขากุมารเวชศาสตร์

*  

 

×šĂñĉéóúćéìĊęóïĕéšïŠĂ÷ĔîēøÙĕÿšđúČęĂîÖąïĆÜúöêĆĚÜĒêŠÖĈđîĉé 

Common pitfall in congenital diaphragmatic hernia 

ÝćøčóÜþŤ îšĂ÷êĈĒ÷* 
 

Congenital diaphragmatic hernia ĀøČĂēøÙĕÿšđúČęĂîÖąïĆÜúöêĆĚÜĒêŠÖĈđîĉé ÙČĂ ÿõćüąìĊęöĊßŠĂÜēĀüŠ×ĂÜÖćøÿøšćÜ
ÖąïĆÜúöĀøČĂ diaphragm ìĈĔĀšĂüĆ÷üąĔîßŠĂÜìšĂÜ×ċĚîĕðĂ÷ĎŠĔîßŠĂÜĂÖ àċęÜîĂÖÝćÖÝąđÖĉéÖćøÖéđïĊ÷é×ĂÜĂüĆ÷üąĔîßŠĂÜĂÖ
÷ĆÜóïõćüą pulmonary hypoplasia ĒúąÿŠÜñúĔĀšđÖĉéÙüćöéĆîĀúĂéđúČĂéðĂéÿĎÜ (persistent pulmonary hypertension)1 

ēé÷óïĂčïĆêĉÖćøèŤ 1 êŠĂ 3,230 ×ĂÜìćøÖđÖĉéöĊßĊó (ēøÜó÷ćïćúøćßüĉëĊ) ēé÷óïĂĆêøćÿŠüîđóýßć÷êŠĂđóýĀâĉÜđðŨî 1.5 êŠĂ 1 

Ēúąóï×šćÜàšć÷êŠĂ×šćÜ×üć 4.5 êŠĂ 12  

Congenital diaphragmatic hernia ĒïŠÜđðŨî 2 ßîĉé ēé÷Ē÷ÖêćöêĈĒĀîŠÜìĊęóï ÙČĂ Bockdalek�s type 

ìĊęóïĔîêĈĒĀîŠÜ posterolateral site Ēúą Morgagni�s type ìĊęóïêĈĒĀîŠÜ anteromedial site àċęÜđÖĉéÝćÖ embryogenesis 

ìĊ ęñ ĉéðÖêĉ ĕÿšđú Č ęĂîÖąïĆÜúöđÖĉéÝćÖÖćøÿøšćÜÝćÖ  septum transversum, dorsal mesenteric root of esophagus, 

pleuroperitoneal membrane and mesenchymal cell ìĊęñĉéðÖêĉ ÖąïĆÜúöĂćÝĕöŠöĊĀøČĂđðŨîđ÷ČęĂïćÜė (with or without sac) 

ĒïŠÜó÷ćíĉÿõćóđðŨî 4 øąéĆï A îšĂ÷ÖüŠćøšĂ÷úą 25, B øšĂ÷úą 25-50, C øšĂ÷úą 50-75 ×ĂÜÖąïĆÜúöìĆĚÜĀöé Ēúą D ĕöŠöĊÖąïĆÜúö 

(diaphragmatic agenesis)1 

ÝćÖÖćøìĊęöĊßŠĂÜēĀüŠ×ĂÜÖąïĆÜúöìĊęñĉéðÖêĉ÷ĆÜóïÙüćöñĉéðÖêĉ×ĂÜÖćøÿøšćÜ  pulmonary parenchyma and 

vasculature ÿŠÜñúĔĀšđÖĉéõćüąÙüćöéĆîĀúĂéđúČĂéðĂéÿĎÜ (persistent pulmonary hypertension)1 àċęÜēé÷ðÖêĉÙüćöéĆî
ĔîßŠĂÜðĂéÝąÿĎÜ×ċĚî 24-48 ßĆęüēöÜĒúąÙŠĂ÷úéúÜÿĎŠÿõćüąðÖêĉõć÷Ĕî 5-14 üĆîĀúĆÜÙúĂé ÿõćüąéĆÜÖúŠćüìĈĔĀšĕöŠđÖĉé
ÖćøĒúÖđðúĊę÷îÖŢćà đÖĉéõćüą hypoxia, hypercarbia, metabolic acidosis Ēúą hypotension đÖĉéđðŨî vicious cycle 

ÿŠÜñúĔĀšĂĆêøćÖćøđÿĊ÷ßĊüĉêÙŠĂî×šćÜÿĎÜøšĂ÷úą 31-451-3  

 

ĂćÖćøĒúąĂćÖćøĒÿéÜ (clinical manifestation) 

ĂćÖćøĒúąĂćÖćøĒÿéÜìćÜÙúĉîĉÖÿŠüîĔĀâŠöĆÖóï  dyspnea and cyanosis õć÷Ĕî 6 ßĆęüēöÜĒøÖĀúĆÜÙúĂé
àċęÜöĊÙüćöñĉéðÖêĉÙŠĂî×šćÜöćÖ ĂĆêøćøĂéßĊüĉê øšĂ÷úą 23.1-34.4 ÿŠüîîšĂ÷ìĊęöĊĂćÖćøĀúĆÜ 6-24 ßĆęüēöÜ ĂĆêøćøĂéßĊüĉêøšĂ÷úą 
84.2-1003 êøüÝø ŠćÜÖć÷óï  decreased breath sound Ēúą  prominence thorax affected side Āø ČĂô ŦÜĕé š đÿ Ċ÷Ü 
gurgling (bowel) sound, scaphoid abdomen ÖćøüĉîĉÝÞĆ÷÷Čî÷Ćî ÙČĂ ÖćøêøüÝ radiograph of thorax and abdomen 

(õćóìĊę 1) ēé÷øąéĆïÙüćöøčîĒøÜ×ĂÜĂćÖćøĒúąĂćÖćøĒÿéÜ×ċĚîĂ÷ĎŠ severity of pulmonary hypoplasia and pulmonary 

hypertension ÖćøüĉîĉÝÞĆ÷ĕéšêĆ ĚÜĒêŠßŠüÜĂ÷ĎŠĔîÙøøõŤöćøéć  (prenatal diagnosis) ÿćöćøëüćÜĒñîÖćøéĎĒúàċęÜÿŠÜñúêŠĂ
ñúÖćøøĆÖþć 

A 
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õćóìĊę 1 (A) right congenital diaphragmatic hernia Ēúą (B) left congenial diaphragmatic hernia  

:  bowel gas pattern in affected side, contralateral mediastinal shift 

:    
 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ congenital diaphragmatic hernia ĒïŠÜĂĂÖđðŨî prenatal diagnosis ĒúąÖćøêøüÝüĉîĉÝÞĆ÷
đöČęĂöĊĂćÖćøĀøČĂĀúĆÜÙúĂé (postnatal diagnosis) ÿćöćøëĔßšĔîÖćøüćÜĒñîÖćøøĆÖþć ÖćøðøąđöĉîÙüćöđÿĊę÷ÜĔîÖćøìĈ fetal 

intervention ĀćÖöĊ×šĂïŠÜßĊĚĔßšĔîÖćøüćÜĒñîÖćøÙúĂéĀøČĂÿŠÜêŠĂĕð÷ĆÜÿëćîó÷ćïćúìĊęöĊÙüćöóøšĂöìĆĚÜéšćîïčÙúćÖø
ĒúąìøĆó÷ćÖø 

ĒîüìćÜÖćøüĉîĉÝÞĆ÷ prenatal diagnosis ÙČĂ prenatal ultrasonography ēé÷ÖćøüĉîĉÝÞĆ÷óï abnormal level 

of diaphragm, bowel pattern in thorax and decreased lung volume at affected side ÝċÜöĊÖćøðøąđöĉî Lung to 

Head Ratio (LHR) (õćóìĊę 2) đóČęĂðøąđöĉîÙüćöøčîĒøÜ ðøĉöćè×ĂÜðĂéìĊęÿøšćÜ õćüą pulmonary hypoplasia ēé÷öĊÖćøüĆé
Ĕî 2 ßŠüÜđüúć ÙČĂ Observe/ Expected LHR (O/ E LHR) ìĊęĂć÷čÙøøõŤ 32-34/ 22-24 ÿĆðéćĀŤ đîČęĂÜÝćÖĂć÷čÙøøõŤìĊęöćÖ×ċĚî
ĂćÝöĊÖćøđÝøĉâđêĉïēêöćÖ×ċĚî4 ēé÷óïüŠć LHR îšĂ÷ÖüŠć 1.0 ìĊęĂć÷čÙøøõŤ 24 ÿĆðéćĀŤ öĊĂĆêøćÖćøêć÷ìĊęÿĎÜĀøČĂ O/ E LHR 

îšĂ÷ÖüŠć 254,5 àċęÜđðŨî×šĂïŠÜßĊĚĔîÖćøìĈ fetal intervention 

 

 
õćóìĊę 2 Lung to head ratio 4 chamber view of the hear4 

: L=Lung, Li=Liver, Rt=Right, Lt=Left, S=Stomach, Sp=Spine 
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îĂÖÝćÖ prenatal ultrasonography ÙüøöĊÖćøðøąđöĉîøŠüöÖĆï fetal magnetic resonance imaging đóČęĂðøąđöĉî 

congenital cardiac anomalies, fetal lung volume àċęÜÿćöćøëĔßšĔîÖćøüćÜĒñîÖćøøĆÖþćđóČęĂÿŠÜêŠĂ fetal intervention 

ĀøČĂÿëćîó÷ćïćúìĊęöĊÙüćöóøšĂöĔîÖćøìĈÙúĂé ÖčöćøĒóì÷ŤĒúąÖčöćøýĆú÷Ēóì÷ŤøüöëċÜ intensive care unit Ēúą 

multidisciplinary team3 

Fetal intervention ĔßšĀúĆÖÖćø×ĂÜÖćøđÖĉé×ĂÜ Congenital High Airway Obstruction (CHAOS) đöČęĂđÖĉéÖćøĂčéÖĆĚî
×ĂÜìćÜđéĉîĀć÷ĔÝÿŠüîïîÝąđÖĉéÖćø×÷ć÷×ĂÜðĂéđÖĉé×ċĚî đøĊ÷ÖđìÙîĉÙÖćøñŠćêĆé �FETO� (Fetal Tracheal Occlusion) 

ēé÷×šĂïŠÜßĊĚ ÙČĂ O/ E LHR îšĂ÷ÖüŠć 25 ĀøČĂ LHR îšĂ÷ÖüŠć 1 ñúÖćøøĆÖþć FETO trial 336 øć÷ 6 ÖćøýċÖþćóïĂĆêøćøĂéßĊüĉê  

øšĂ÷úą 0-77 ĒîüēîšöìĊęìĈĔĀšñúÖćøøĆÖþćéĊ×ċĚî đÖĉéÝćÖÖćøóĆçîć×ĂÜìĆÖþą ĂčðÖøèŤøüöëċÜìĊöìĊęđÖĊę÷ü×šĂÜĔîÖćøøĆÖþć 
ĒêŠõćüąĒìøÖàšĂîìĊ ęÿĈÙĆâ ÙČĂ premature rupture of membrane, antepartum hemorrhage, chorioamnionitis, 

preterm delivery, neonatal death5,6 àċęÜêšĂÜđòŜćøąüĆÜĂ÷ŠćÜĔÖúšßĉé 

 

üĉíĊÖćøÙúĂé (mode of delivery) 

ñĎšðśü÷ìĊęĕéšøĆïÖćøüĉîĉÝÞĆ÷ congenital diaphragmatic hernia ÿćöćøëìĈÖćøÙúĂéĕéšêćö×šĂïŠÜßĊĚìćÜÿĎêĉîøĊđüß
ÖćøøĆÖþćĀúĆÜÙúĂéĕéšöĊÖćøđðúĊę÷îÝćÖÖćøñŠćêĆé immediate surgery đðŨî delayed surgery àċęÜĔĀšñúÖćøøĆÖþćìĊęéĊ×ċĚî3,7 

ðŦÝÝčïĆîÝċÜđĀúČĂ×šĂïŠÜßĊĚĔîÖćøìĈ cesarean section ĔîÖøèĊìĊęöĊÖćøìĈ EXIT procedure (Ex Utero Intrapartum Technique) 

êćöĀúĆÜÖćøìĈ FETO ĀøČĂÖćøĔßš Extracorporeal Membrane Oxygenation (ECMO) strategy8 

 

ÖćøøĆÖþć (management) 

đéĉöđÙ÷đßČęĂüŠćÖćøñŠćêĆé immediate surgery đóČęĂúéÖćøÖéđïĊ÷é×ĂÜðĂé ìĈĔĀšÖćø×÷ć÷×ĂÜðĂééĊ×ċĚî ĒêŠÖúĆï
ĔĀšñúÖćøøĆÖþćìĊęêęĈđîČęĂÜÝćÖó÷ćíĉÿõćóìĊęđÖĉé×ċĚîđÖĉéÝćÖ  pulmonary hypoplasia and pulmonary hypertension 

ÝċÜđðúĊę÷îĒîüìćÜÖćøøĆÖþćêĆĚÜĒêŠ ðŘ ó.ý. 2528 đðŨîÖćøìĈ delayed surgery7,8 

ÖćøøĆÖþć ĒïŠÜĂĂÖđðŨî 2 øą÷ą ÙČĂ preoperative stabilization period Ēúą surgical management 

1. Preoperative stabilization 

1.1 Stabilization ÖćøđêøĊ÷öñĎšðśü÷ĔĀšóøšĂöÖŠĂîĕðñŠćêĆé öĊđðŜćĀöć÷đóČęĂñúÖćøøĆÖþćÿĎÜÿčé ÖúŠćüÙČĂ
đöČęĂđÖĉé pulmonary hypertension ÝąìĈĔĀšđÖĉéõćüą hypoxia, hypercarbia, metabolic acidosis Ēúą hypotension1-3 

éĆÜîĆĚîÖćø stabilization ÙČĂ Öćøúé activity ĒúąÿĉęÜÖøąêčšîđóČęĂðŜĂÜÖĆîÖćøđÖĉéõćüąéĆÜÖúŠćü ēé÷Öćø keep warm 

Ĕî incubator, ĔĀš hydration, nil per oral Ēúą decompressed bowel with Nasogastric tube insertion đóČęĂðŜĂÜÖĆî
Öćø×÷ć÷ĂüĆ÷üąĔîßŠĂÜìšĂÜìĊęĂ÷ĎŠĔîßŠĂÜĂÖĒúąÙüøêøüÝÿĂïðúć÷×ĂÜ NG tube éšü÷õćóëŠć÷ìćÜøĆÜÿĊüŠćêĈĒĀîŠÜðúć÷ÿć÷
Ă÷ĎŠĔîÖøąđóćąĂćĀćøĀøČĂĕöŠ đóČęĂðŜĂÜÖĆîõćüąéĆÜÖúŠćü Ēúą monitor preductal (ø÷ćÜÙŤ×üćïî) Ēúą postductal oxygen 

saturation (ø÷ćÜÙŤúŠćÜĀøČĂàšć÷ïî), urine output (Foley�s catheter insertion) Ēúą antibiotic prophylaxis 

1.2 Respiratory support and ventilation ÖćøĔßšđÙøČęĂÜßŠü÷Āć÷ĔÝĔîðŦÝÝčïĆîöĊìĆĚÜ invasive and 

non invasive positive pressure ventilation đöČęĂñĎšðśü÷öĊðŦâĀćđøČęĂÜÖćøĀć÷ĔÝìĊęÝĈđðŨîêšĂÜĔßš positive pressure ventilation 

ÖćøđúČĂÖđÙøČ ęĂÜßŠü÷Āć÷ĔÝĔĀšđĀöćąÿöđöČęĂöĊÙüćöÝĈđðŨîêšĂÜóĉÝćøèćøąĀüŠćÜÖćøĔßš positive pressure đóČ ęĂ×÷ć÷ 

collapse alveoli ĒêŠêšĂÜøąüĆÜ barotrauma ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜéšćîêøÜ×šćö ÙüøĔßš invasive positive pressure ventilation 

(endotracheal intubation with mechanical ventilation) öćÖÖüŠć non invasive type đóČ ęĂúéÖćøÿŠÜúöĒúąĂćÖćý
đ×šćÿĎŠĂüĆ÷üąßŠĂÜìšĂÜìĊęĂ÷ĎŠĔîßŠĂÜĂÖ đÖĉéÖćø×÷ć÷×ĂÜðĂéēé÷ìĊęĕöŠöĊÖćø×÷ć÷×ĂÜĂüĆ÷üąĔîßŠĂÜìšĂÜ úé work of breathing 

ðŦÝÝčïĆîĔßšĀúĆÖÖćø low tidal volume and permissive hypercapnia ÝćÖĀúĆÖÖćø×ĂÜ Wung JT, et al.9 ÿĎŠ gentle 
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ventilation ×ĂÜ ARDSNet trial10 úéÖćøđÖĉé barotrauma and Ventilator Associated Lung Injury (VALI) (õćóìĊę 3) 

ēé÷ĒïŠÜßîĉéÖćøĔßš mechanical ventilation ĂĂÖđðŨî       

1.2.1 Conventional mechanical ventilation Ĕßš pressure ventilation mode đóČ ęĂúé 

work of breathing ĒúąðŜĂÜÖĆî VALI ìĊę PEEP 3-5 cmH2O PIP îšĂ÷ÖüŠć 25 cmH2O ēé÷öĊđðŜćĀöć÷ target tidal volume 

4-6 öĉúúĉêøêŠĂÖĉēúÖøĆö11 

1.2.2 High frequency oscillatory ventilation đðŨîÖćøĔßšđÙøČęĂÜßŠü÷Āć÷ĔÝÙüćöëĊęÿĎÜēé÷Ĕßšĕéš
êĆĚÜĒêŠđøĉęöĀøČĂĔîÖøèĊìĊęĔßš conventional mechanical ventilator Ēúšü ĕöŠĕéšñú (rescue indication) 

đðŜćĀöć÷×ĂÜÖćøøĆÖþć ÙČĂ øĆÖþćøąéĆï preductal oxygen saturation 80-95% Ēúą postductal 

oxygen saturation 70% PaCO2 öćÖÖüŠć 65 öĉúúĉđöêøðøĂì, pH îšĂ÷ÖüŠć 7.2, Lactate level îšĂ÷ÖüŠć 5 öĉúúĉēöú
êŠĂúĉêøøŠüöÖĆï urine output öćÖÖüŠć 1 öĉúúĉêøêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ (êćøćÜìĊę 1) 

 

 
õćóìĊę 3 Barotrauma đÖĉé pneumothorax éšćîêøÜÖĆî×šćöàċęÜóïĕéšïŠĂ÷2  

: (A) pulmonary hypoplasia, immature alveoli and microalveoli  pneumothorax  (B)  pneumothorax 

 (C)  pneumothorax   pneumoperitoneum  
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êćøćÜìĊę 1 ÖćøĔßš mechanical ventilation ĒúąđðŜćĀöć÷ÖćøøĆÖþć11 

 CDH Euro Consortium APSA OEBP committee 

Delivery room 

management 

Immediate intubation; no bag/ mask 

ventilation; PIP < 25 cm H20; 

Goal: preductal Sa02: 80-95%; no muscle 
paralyzing agents; no surfactant. 

- 

Initial ventilation 

mode 

CMV recommended; rescue HFOV CMV recommended; HFOV 

possible 

Goals Preductal Sa02: 80-95%; postductal  
Sa02> 70%; pCO2: 50-70 mmHg 

Preductal Sa02 > 85%; pCO2 <60 

mmHg 

CMV-ventilatory mode IMV IMV 

CMV-parameters PIP < 25 cm H20; PEEP: 3-5 cm H20; 

ventilatory rate: 40-60/min 

PIP < 25cm H20; PEEP: 3-5 cm 

H20 

HFOV-rescue 

indication 

PIP > 28 cm H20; preductal Sa02 < 85% 

or postductal Sa02 < 70% with optimal 

parameters 

PIP > 25 cm H2O or preductal 

SaO2 < 85% with optimal 

parameters 

HFOV-parameters MAP: 13-17 cm H20; frequency 10 Hz: P. 

30-50 cm H20 based on chest rise 

MAP: 13-15 cm H20; P: 30-40 

cm H20 based on chest rise 

: CDH=Congenital Diaphragmatic Hernia, PIP=Peak Inspiratory Pressure, Sa02=Oxygen Saturation, CMV =Conventional 

Mandatory Ventilation, HFOV= High Frequency Oscillatory Ventilator, pCO2=Carbondioxide level, IMV=Intermittent 

Mandatory Ventilation, PEEP= Positive End-Expiratory Pressure, P=Pressure Gradient 

 
1.2.3 Sedation Öćø stabilization ÙČĂ ÖćøðŜĂÜÖĆîÖćøÿĎÜ×ċĚî×ĂÜ pulmonary pressure 

ēé÷úéÿĉęÜÖøąêčšîĒúąÝĞćÖĆé activity sedation ÝċÜöĊÙüćöÿĞćÙĆâ ÷ćìĊęĔßš ÙČĂ ÷ćĔîÖúčŠö opioid ÙČĂ Fentanyl 1-4 ĕöēÙøÖøĆö
êŠĂÖĉēúÖøĆö q 2-4 hr bolus dosage Ēúą 1-2 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ continuous dosage ĒúąÖúčŠö Benzodiazepine 

ÙČĂ Midazolam 0.05-1 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö bolus dosage Ēúą 0.1-0.2 ĕöēÙøÖøĆöêŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ continuous 

dosage úéÖćøÖøąêčšîêŠćÜė ÖćøĔßš muscle relaxation ĔßšđöČęĂÝĞćđðŨîđîČęĂÜÝćÖÿćöćøëđÖĉéõćüą hypotension ĕéš 
1.2.4 Inotropic drug and pulmonary vasodilator ÖćøøĆÖþć pulmonary hypertension 

îĂÖÝćÖÖćøĔßš gentle ventilation, stabilization ÖćøìĊęÝąúéõćüą hypoxia and hypercarbia öĊÙüćöÝĞćđðŨîêšĂÜöĊøąéĆï
×ĂÜ systemic blood pressure ìĊęÿĎÜÖüŠć pulmonary pressure îĂÖÝćÖîĊĚ Ĕî congenital diaphragmatic hernia 

÷ĆÜóïõćüą hypotension ÝćÖ hypoxia Ēúą cardiac dysfunction àċęÜ×ċĚîĂ÷ĎŠÖĆï×šćÜ×ĂÜó÷ćíĉÿõćó Inotropic drug ÝċÜöĊ
ÙüćöÝĞćđðŨîđóČęĂøĆÖþćõćüąéĆÜÖúŠćü (õćóìĊę 4) ÖćøĔßš pulmonary vasodilator ÿćöćøëúé pulmonary pressure ĕéš 
ĒêŠêšĂÜđòŜćøąüĆÜõćüąĒìøÖàšĂî éĆÜêćøćÜìĊę 2 đßŠî Prostacyclin (Iloprost) đÖĉé pulmonary hemorrhage, phosphodiesterase 

type 5 inhibitor (Siladefil) đÖĉé hypotension, phosphodiesterase-3 inhibitor (Milrinone) đÖĉé hypotension and 

arrhythmia đðŨîêšî ÝċÜÙüøĔßšéšü÷ÙüćöøąöĆéøąüĆÜ1 
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õćóìĊę 4 ĒîüìćÜÖćøĔßš Inotropic drug12 

 

êćøćÜìĊę 2 Pulmonary vasodilator ĔîðŦÝÝčïĆî1 

Name Mechanism of action Effect Dosing 

Milrinone Phosphodiesterase-3 
inhibitor 

Improve RV function 

and relax the PA 

0.25-0.75 ĕöēÙøÖøĆö 

êŠĂÖĉēúÖøĆöêŠĂîćìĊ 
Sildenafil (IV) Phosphodiesterase-5 

inhibitor 

Decrease PA pressure, 

decrease PVR, improve CI 

100-290 ĕöēÙøÖøĆö 

êŠĂÖĉēúÖøĆöêŠĂßĆęüēöÜ 
Sildenafil 

(PO) 

Phosphodiesterase-5 
inhibitor 

Decrease PA pressure, 

decrease PVR, improve CI 

0.3-2.0 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆöêŠĂēéÿ  

ìčÖ 6-8 ßĆęüēöÜ 
Bosentan Endothelin receptor A/B 

antagonist 

Vasorelaxation 1-2 öĉúúĉÖøĆöêŠĂÖĉēúÖøĆö üĆîúą 2 ÙøĆĚÜ 

Prostaglandin E1 

Alprostadil 

Hormone-smooth muscle 

relaxation 

Vasodilation and 

maintenance of the PDA 

0.05-0.20 ĕöēÙøÖøĆö 

êŠĂÖĉēúÖøĆöêŠĂîćìĊ 
Epoprostenol 

(Flolan®) 

Synthetic prostacyclin-

smooth muscle relaxation 

Vasodilation 2-10 îćēîÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ 
titrate: 0.5-2 îćēîÖøĆö 

êŠĂÖĉēúÖøĆöêŠĂîćìĊ 
Treprostinil 

(Remodulin®) 

Synthetic prostacyclin-

smooth muscle relaxation 

Vasodilation 1.25-10 îćēîÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ 
titrate: 0.5-2 îćēîÖøĆöêŠĂÖĉēúÖøĆöêŠĂîćìĊ 

Regular assessment of cardiac function and pulmonary artery pressure 

Targeted treatment of cardiac dysfunction 

RV dysfunction LV dysfunction 

1st line pulmonary vasodilator 

2nd line pulmonary vasodilator 

+ cardiotrope e.g. milrinone 

1st line cardiotrope  

e.g. dobutamine/ milrinone 

2nd line cardiotrope  

e.g. epinephrine 

3rd line: consider ECMO 

Consider PGE1 to maintain PDA:  

e.g. if RV dilation/ PAP> systemic  

BP/ constricting ductus arteriosus 

3rd line: consider VA ECMO 
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1.2.5 Echocardiogram ÖćøìĈ echocardiogram ÿćöćøëðøąđöĉî pulmonary pressure, 

cardiac pumping Ēúą congenital cardiac anomalies àċęÜÿŠÜñúêŠĂÖćøó÷ćÖøèŤēøÙ ĂĊÖìĆĚÜĔßšĔîÖćøðøąđöĉî pulmonary 

pressure ÖŠĂîÖćøñŠćêĆé12 ēé÷ÙüøðøąđöĉîÙøĆĚÜĒøÖđöČęĂĒøÖøĆïñĎšðśü÷ đöČęĂñĎšðśü÷đÖĉéÖćøđðúĊę÷îĒðúÜ ĒúąðøąđöĉîĂĊÖÙøĆĚÜ
ÖŠĂîÖćøñŠćêĆéđóČęĂĔßšĔîÖćøüćÜĒñî (õćóìĊę 5) 

1.2.6 Extracorporeal Membrane Oxygenation (ECMO) öĊÖćøîĈöćĔßšĔîÖćø stabilization 

ĔîÖøèĊìĊę oxygenation index öćÖÖüŠć 25-40 (UK ECMO trial)13 àċęÜóïĒîüēîšö×ĂÜĂĆêøćÖćøøĂéßĊüĉêÿĎÜ×ċĚîøšĂ÷úą 20-70 

ĒêŠ÷ĆÜĕöŠöĊ×šĂïŠÜßĊĚìĊęßĆéđÝîđøČęĂÜøą÷ąđüúć õćüąĒìøÖàšĂî đßŠî ÖćøÿĎâđÿĊ÷đúČĂé×èąñŠćêĆéĒúą÷ĆÜöĊÙŠćĔßšÝŠć÷ÿĎÜ øüöëċÜÖćøđúČĂÖ
ßîĉé×ĂÜ Veno-venous or Veno-arterial ECMO 

 

 
õćóìĊę 5 ĒîüìćÜĔîÖćøđòŜćøąüĆÜĒúąêĉéêćöēé÷ÖćøĔßš echocardiogram12 

 

ÖćøñŠćêĆé (surgical management) 

ĒîüìćÜÖćøñŠćêĆéÝąìĈĀúĆÜÝćÖ preoperative stabilization đöČęĂñĎšðśü÷öĊõćüąÙÜìĊę pulmonary pressure úéúÜ 
ÿćöćøëúé inotropic drug ĀøČĂ pulmonary vasodilator ĕéš øŠüöÖĆïÿćöćøëĔßš conventional mechanical ventilation ĕéš1,3,7 

ÖćøñŠćêĆéĒïŠÜĂĂÖđðŨî 2 üĉíĊ ÙČĂ ÖćøñŠćêĆéĒïïđðŗé (open technique) ĒúąÖćøñŠćêĆéÿŠĂÜÖúšĂÜ (minimally 

invasive surgery)  

2.1 ÖćøñŠćêĆéĒïïđðŗé (open technique) 

ÿćöćøëìĈÖćøñŠćêĆéĕéšìĆĚÜñŠćîßŠĂÜìšĂÜ (laparotomy) ĀøČĂñŠćîßŠĂÜĂÖ (thoracotomy) ×šĂéĊ×ĂÜÖćøñŠćêĆé 

laparotomy ÙČĂ ÿćöćøëìĈĕéšĔîÖøèĊìĊęöĊó÷ćíĉÿõćóìĆĚÜ 2 ×šćÜ õćüą malrotation ĒêŠĂćÝđÖĉéÖćøïćéđÝĘïêŠĂ phrenic nerve 

Ĕî×èąìĊę thoracotomy ÿćöćøëøąüĆÜÖćøïćéđÝĘï×ĂÜõćüąéĆÜÖúŠćüĕéš ĒêŠĂćÝđÖĉé chest deformity õć÷ĀúĆÜ 
ÖćøñŠćêĆéđóČ ęĂðŗéàŠĂößŠĂÜēĀüŠ×ĂÜÖąïĆÜúö  ïćÜÙøĆ ĚÜó÷ćíĉÿõćóìĊęóïĂćÝöĊëčÜĀč šöàċ ęÜĒ÷ÖĂĂÖÝćÖ 

congenital diaphragmatic eventration ēé÷éĎúĆÖþèą×ĂÜÖúšćöđîČĚĂïîÖąïĆÜúö ĀćÖđðŨîëčÜĔĀšêĆéĂĂÖđóČęĂðŜĂÜÖĆîõćüą 

pneumatocele Ēúąđ÷Ęïðŗééšü÷ non-absorbable suture ĔîÖøèĊìĊęĕöŠöĊëčÜ ĔĀšðøąđöĉî×îćéßŠĂÜēĀüŠêĆĚÜĒêŠ  A-D  
Ēúąðøąđöĉî tension free of diaphragm ĀćÖĕöŠÿćöćøëĔßšÖąïĆÜúöìĊ ęöĊöćđ÷Ęïðŗéĕéš  ĂćÝĔßš Polyester graft ĀøČĂ 
Polytetrafluoroethylene (PTFE) graft ĔîÖćøðŗéàŠĂö (õćóìĊę 6) 
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õćóìĊę 6 ÖćøñŠćêĆéĒïïđðŗéĔîÖøèĊìĊęĔßšĒúąĕöŠĔßš graft14 

 

ĀúĆÜÖćøñŠćêĆé laparotomy ÿćöćøëóï pneumothorax ĔîõćóëŠć÷øĆÜÿĊßŠĂÜĂÖĕéš đîČ ęĂÜÝćÖđðŨî 

space occupying lesion ×ĂÜĂüĆ÷üąĔîßŠĂÜìšĂÜ ĕöŠÝĈđðŨîêšĂÜìĈ thoracocentesis or drainage ÖćøñŠćêĆéøĆÖþćĒïïđðŗé 
ĂĆêøćÖúĆïđðŨîàĚĈøšĂ÷úą 0.7-25 ēé÷øą÷ąđüúćÖćøñŠćêĆé×ċĚîÖĆïÙüćößĈîćâ×ĂÜÖčöćøýĆú÷Ēóì÷Ť14 

2.2 ÖćøñŠćêĆéÿŠĂÜÖúšĂÜ (minimally invasive surgery) 

đðŨîÖćøñŠćêĆéìĊęĒñúöĊ×îćéđúĘÖ ôŚŪîêĆüđøĘü chest deformities îšĂ÷ÖüŠć (ĔîÖøèĊìĊęñŠćêĆéñŠćîßŠĂÜĂÖ 

thoracoscopy) ÿćöćøëìĈÖćøñŠćêĆéĕéšìĆĚÜ 2 ßŠĂÜìćÜ×ċĚîĂ÷ĎŠÖĆïÙüćößĈîćâ×ĂÜÖčöćøýĆú÷Ēóì÷Ť ĒêŠÖćøÿøšćÜóČĚîìĊęĔîÖćøñŠćêĆé
ĔîÖøèĊ thoracoscopy éĊÖüŠćßŠĂÜìšĂÜ (laparoscopy) đîČęĂÜÝćÖöĊõćüą pulmonary hypoplasia Ă÷ĎŠĒúšü ēé÷ÙüćöéĆî
ĔîÖćøÿøšćÜóČĚîìĊę (pneumothorax) ðøąöćè 4-6 öĉúúĉđöêøðøĂì ēé÷Ĕßš CO2 ëċÜĒöšüŠćõćüą pulmonary hypertension 

ĂćÝđÖĉéõćüą hypoxia Ēúą hypercarbia ĕéšÜŠć÷ ĒêŠÝćÖÖćøìïìüîüøøèÖøøöÖúĆïóïüŠćĕöŠĒêÖêŠćÜÖĆîđöČęĂìĈÖćøñŠćêĆé 

thoracoscopy ĒÿéÜéĆÜõćóìĊę 7-9 

 

 
õćóìĊę 7 ÖćøñŠćêĆéĒïï thoracoscopy êĈĒĀîŠÜÖćøüćÜßŠĂÜĂčðÖøèŤÖúšĂÜĒúąđÙøČęĂÜöČĂ 

:    
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õćóìĊę 8 ÖćøñŠćêĆéĒïï thoracoscopy ĀúĆÜÝćÖêĆéëčÜĀčšöĒúąđ÷Ęïðŗé 

:    

 

 
õćóìĊę 9 ÖćøñŠćêĆéĒïï laparotomy ìĊęĕöŠÝĈđðŨîêšĂÜĔÿŠ Intercostal Drainage (ICD) Ēúą thoracoscopy ìĊęÝĈđðŨîêšĂÜĔÿŠ ICD 

: (A)  space occupying lesion in left thorax  (B) thoracoscopy  ICD  CO2  

:    

 

ĀúĆÜÖćøñŠćêĆé thoracoscopy êšĂÜĔÿŠ tube drainage đóČ ęĂøąïć÷ CO2 àċęÜĒêÖêŠćÜÝćÖ laparoscopy Ēúą 

laparotomy ÝćÖÖćøìïìüîüøøèÖøøöóïüŠć ÖćøñŠćêĆé thoracoscopy óïĂĆêøćÖúĆïđðŨîàĚĈ øšĂ÷úą 0-40 ÖćøýċÖþć 
systematic review and meta-analysis óïüŠć thoracoscopic repair óïÖćøÖúĆïđðŨîàĚĈìĊęÿĎÜÖüŠć open repair àċęÜñú
ÝćÖÖćøýċÖþćĔîßŠüÜĒøÖ ĂćÝđÖĉéÝćÖðøąÿïÖćøèŤ×ĂÜÖčöćøýĆú÷Ēóì÷ŤĒúąĕöŠĕéšöĊÖćøĒïŠÜÖúčŠöÖćøñŠćêĆéĒúąÖćøđúČĂÖ
×šĂïŠÜßĊĚìĊęßĆéđÝî14,15 ĒêŠóïüŠćõć÷ĀúĆÜöĊÖćøìĈ meta-analysis üŠćĕöŠĒêÖêŠćÜÖĆîÝćÖÖćøüĉđÙøćąĀŤĂõĉöćîĒ÷Öêćö×îćé
×ĂÜßŠĂÜēĀüŠ13 Ă÷ŠćÜĕøÖĘêćö óïüŠćÖćøñŠćêĆéÿŠĂÜÖúšĂÜĔßšøą÷ąđüúćÖćøñŠćêĆéìĊę÷ćüîćîÖüŠćÖćøñŠćêĆéĒïïđðŗé  đîČęĂÜÝćÖ
ÙüćößĈîćâ×ĂÜÖčöćøýĆú÷Ēóì÷Ť16 
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ÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊđðŨîÿëćïĆîìĊęöĊÖćøñŠćêĆéÿŠĂÜÖúšĂÜßŠĂÜĂÖĔîìćøÖĒøÖÙúĂéĒĀŠÜđéĊ÷ü
Ĕîðøąđìýĕì÷ ìĈÖćøñŠćêĆé thoracoscopic repair in congenital diaphragmatic hernia ìĆĚÜÿĉĚî 28 øć÷ đðŨîéšćîàšć÷
êŠĂéšćî×üć 1.5 êŠĂ 2 óï recurrence rate Ēúą conversion to open rate øšĂ÷úą 8 ēé÷ĕöŠóï chest deformities 

ĒúąĂĆêøćøĂéßĊüĉêøšĂ÷úą 92.915 
 

ÿøčð 

ēøÙĕÿšđúČęĂîÖąïĆÜúöêĆĚÜĒêŠÖĈđîĉé îĂÖÝćÖöĊßŠĂÜēĀüŠ×ĂÜÖćøÿøšćÜÖąïĆÜúö÷ĆÜóïøŠüöÖĆïÖćøÿøšćÜðĂéìĊęñĉéðÖêĉ
ĔîéšćîìĊęöĊó÷ćíĉÿõćó ÿŠÜñúĔĀšÙüćöéĆîĀúĂéđúČĂéðĂéÿĎÜ ìĈĔĀšđÖĉéõćüąóøŠĂÜĂĂÖàĉđÝîĔîđúČĂé ÙüćöéĆîēúĀĉêêęĈĒúąìĈĔĀš
ñĎšðśü÷đÿĊ÷ßĊüĉêĕéš ÖćøüĉîĉÝÞĆ÷öĆÖìĈĕéšêĆĚÜĒêŠÖŠĂîÙúĂéĀøČĂĔîìćøÖĒøÖđÖĉéìĊęöĊĂćÖćøĀć÷ĔÝĀĂïĀúĆÜÙúĂé ÙüøöĊÖćøêøüÝ
đóČęĂ÷Čî÷Ćîéšü÷õćóëŠć÷øĆÜÿĊ ÖćøđêøĊ÷öñĎšðśü÷ÖŠĂîÖćøñŠćêĆéöĊÙüćöÿĈÙĆâđóČęĂúéÙüćöéĆîĀúĂéđúČĂéðĂéÿĎŠõćüąðÖêĉ
ÖŠĂîÖćøñŠćêĆé ÖćøĔßšĂčðÖøèŤßŠü÷ÖćøĀć÷ĔÝ ÙüøĔßšĔĀšđĀöćąÿö đóČęĂúéõćüąÙüćöéĆîĀúĂéđúČĂéðĂéÿĎÜ ÖćøñŠćêĆéđðŨîÖćøñŠćêĆé
ĒïïĕöŠđøŠÜéŠüî ÝąìĈđöČęĂñĎšðśü÷öĊÙüćöóøšĂöđìŠćîĆĚî  
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*  

õćüąúĈĕÿšĂĆÖđÿïĒúąđîŠć 

 Necrotizing enterocolitis 

öîìĉîĊ ÿĆðÝćêčøą* 
 

Necrotizing enterocolitis (NEC) đðŨîēøÙìĊęöĊÖćøĂĆÖđÿïêĉéđßČĚĂ×ĂÜúĈĕÿšđúĘÖĒúąÿĈĕÿšĔĀâŠ1 ÖćøĂĆÖđÿïöĊêĆĚÜĒêŠ
ĂĆÖđÿïđúĘÖîšĂ÷ (ÿĈĕÿšïüö ĒéÜ) ÝîëċÜ×ĆĚîøčîĒøÜ (úĈĕÿš×ćéđúČĂé đîŠćĒúąĒêÖìąúčÝîĂčÝÝćøąĂĂÖöćðîđðŚŪĂîĔîßŠĂÜìšĂÜ) 
ĔîðŘ ó.ý. 2363 ĕéšöĊÖćøĂíĉïć÷ēøÙîĊĚüŠćđðŨîõćüą �gangrenous necrosis� ×ĂÜúĈĕÿš2 öĆÖđÖĉé×ċĚîĔîđéĘÖìćøÖÙúĂéÖŠĂîÖĈĀîé 
óïĕéšøšĂ÷úą 903 ēé÷đÞóćąĂć÷čÙøøõŤîšĂ÷ÖüŠć 32 ÿĆðéćĀŤ4 ĂčïĆêĉÖćøèŤÖćøđÖĉéēøÙ 1 êŠĂ 1,000 ×ĂÜđéĘÖìĊęÙúĂéÖŠĂîÖĈĀîé 
ĒúąēøÙ NEC đÖĉéĔîđéĘÖìćøÖÙúĂéÖŠĂîÖĈĀîéìĊęöĊîĚĈĀîĆÖêĆüîšĂ÷ÖüŠć 1,500 ÖøĆö ēé÷ÙĉéđðŨîøšĂ÷úą 10 ×ĂÜìćøÖÖúčŠöîĊĚ
ĀøČĂÖúŠćüĕéšüŠć÷ĉęÜđéĘÖöĊîĚĈĀîĆÖĒøÖÙúĂéîšĂ÷ÝąđóĉęöēĂÖćÿđÖĉé NEC öćÖ×ċĚî5-10 àċęÜÿĆöóĆîíŤÖĆïĂĆêøćêć÷ìĊęøšĂ÷úą 30-80 

ēé÷đÞóćąìćøÖìĊęîĚĈĀîĆÖĒøÖÙúĂéîšĂ÷ÖüŠć 1,000 ÖøĆö ÝąöĊĂĆêøćÖćøêć÷ìĊęđóĉęöÿĎÜ×ċĚî11,12 

Ĕîðøąđìýĕì÷ öĊÖćøýċÖþćëċÜñĎšðśü÷ēøÙ NEC ìĊęđ×šćøĆïÖćøøĆÖþćđÞóćąĔîÿëćïĆîÿč×õćóđéĘÖĒĀŠÜßćêĉöĀćøćßĉîĊ 
êĆĚÜĒêŠðŘ ó.ý. 2546-2553 öĊÝĈîüîñĎšðśü÷ìĆĚÜĀöé 276 øć÷ ÙĉéđðŨîÝĈîüîñĎšðśü÷ 35 øć÷êŠĂðŘ øĆïÖćøøĆÖþćéšü÷ÖćøñŠćêĆé 60 øć÷ 
ÙĉéđðŨîøšĂ÷úą 22 ×ĂÜñĎšðśü÷ NEC ìĆĚÜĀöé ĒúąöĊîĚĈĀîĆÖđÞúĊę÷ìĊę 1,900 ÖøĆö ēé÷öĊĂĆêøćÖćøøĂéßĊüĉê×ĂÜñĎšðśü÷ìĊęđ×šćøĆï
ÖćøñŠćêĆéĂ÷ĎŠìĊęøšĂ÷úą 5013 ÝćÖîĆĚîöĊÖćøýċÖþćêŠĂĔîðŘ ó.ý. 2554-2559 öĊñĎšðśü÷ NEC đ×šćøĆïÖćøñŠćêĆéìĆĚÜÿĉĚî 40 øć÷ 
ĒúąöĊĂĆêøćÖćøøĂéßĊüĉêìĊęđóĉęöÿĎÜ×ċĚîđðŨîøšĂ÷úą 7014 éšü÷ÙüćöÖšćüĀîšćìćÜÖćøĒóì÷Ť ìĈĔĀšñĎšðśü÷ĕéšøĆïÖćøüĉîĉÝÞĆ÷ìĊęøüéđøĘü
øŠüöÖĆïÖćøøĆÖþćìĊęđĀöćąÿö ÝċÜÿŠÜñúĔĀšöĊĂĆêøćÖćøøĂéßĊüĉêìĊęđóĉęöÿĎÜ×ċĚîĔîðŦÝÝčïĆî 
 

ó÷ćíĉÿõćó (pathogenesis) 

ÖćøđÖĉé NEC đøĉęöêšîÝćÖÖćøĂĆÖđÿïĒúąêĉéđßČĚĂ×ĂÜñîĆÜúĈĕÿš ĒúšüÿŠÜñúĔĀšñîĆÜúĈĕÿšđÖĉéÖćø×ćéđúČĂé đîŠćêć÷ 
ĒúąĒêÖĔîìĊęÿčé ēé÷ÖćøĂĆÖđÿïĒúąêĉéđßČĚĂîĆĚî ëšćđÖĉé×ċĚîìĊęñîĆÜúĈĕÿšêĈĒĀîŠÜđéĊ÷ü đøĊ÷ÖüŠć focal NEC ëšćđÖĉéĀúć÷ êĈĒĀîŠÜ
×ĂÜúĈĕÿš đøĊ÷ÖüŠć multifocal NEC (úĈĕÿšđîŠćîšĂ÷ÖüŠćøšĂ÷úą 50 ×ĂÜÿĈĕÿšìĆĚÜĀöé) ĒêŠëšćđÖĉé×ċĚîđÖČĂïìĆĚÜĀöé×ĂÜúĈĕÿš đøĊ÷ÖüŠć 
Pan NEC ĀøČĂ NEC totalis (úĈĕÿšđîŠćöćÖÖüŠćøšĂ÷úą 75 ×ĂÜúĈĕÿšìĆ ĚÜĀöé)15 (õćóìĊę 1) ĒúąìĊęøšć÷ĒøÜìĊęÿčéÙČĂ total 

intestinal gangrene (úĈĕÿšđîŠćìĆĚÜĀöéøšĂ÷úą 100) ēé÷ÿćđĀêčìĊęìĈĔĀšúĈĕÿšđÖĉéÖćøĂĆÖđÿïĒúąêĉéđßČĚĂîĆĚî öĊĀúć÷ðŦÝÝĆ÷øŠüöÖĆî 
éĆÜîĊĚ 

1. Intestinal barriers and function compromise 

ÖćøĕöŠÿöïĎøèŤĔîéšćîēÙøÜÿøšćÜ intestinal barriers ìĈĔĀšñîĆÜÿĈĕÿšĕöŠÿćöćøëðŜĂÜÖĆîÖćø invasion ×ĂÜĒïÙìĊđøĊ÷
đ×šćĕð mucosal layer16 đßŠîđéĊ÷üÖĆïĔîÿŠüî×ĂÜÖćøìĈÜćî ÙČĂ immunologic defense of gastrointestinal tract Ēúą 
mechanism of inflammation and injury ÝćÖÙüćöĕöŠÿöïĎøèŤ×ĂÜúĈĕÿš ÿŠÜñúĔĀšÖćø activate immunology ìĈĕéšĕöŠéĊ 
ĒúąđÖĉéÙüćöĕöŠÿöéčú×ĂÜ pro and anti-inflammatory cytokines ÝċÜđðŨîÿćđĀêčĔĀšđÖĉéÖćøêĉéđßČĚĂ  

2. Bacterial pathogens 

ÖćøìĈÜćîìĊęĕöŠÿöïĎøèŤ×ĂÜúĈĕÿš öĊñúêŠĂÖćøđÙúČęĂîĕĀüìĊęßšć hypoperistalsis ĀøČĂ absence of 
peristalsis ĀøČĂđÙúČęĂîĕĀüĕöŠđðŨîÝĆÜĀüą đðŨîÿćđĀêčĔĀšđÖĉéÖćø stasis ×ĂÜ content õć÷ĔîúĈĕÿš ĒúąđÖĉé bacterial overgrowth 

êćööć ÿŠüî pathogens ìĊęìĈĔĀšđÖĉé NEC ÿŠüîĔĀâŠđðŨîđßČĚĂĒïÙìĊđøĊ÷ ĕéšĒÖŠ Escherichia coli, Klebsiella pneumoniae, 

Proteus mirabilis, Staphylococcus aureus, Staphylococcus epidermidis, enterococci, Clostridium perfringens, and 

Pseudomonas aeruginosa17-19 (£µ¡�̧É Ś) 
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3. Enteral feeding 

Enteral feeding đðŨîĂĊÖðŦÝÝĆ÷ìĊęÿĈÙĆâ ēé÷ĔîìĊęîĊĚ Āöć÷ëċÜ ðøĉöćèîöìĊęđéĘÖĕéšøĆï ĒúąÖćøđóĉęöðøĉöćèîöĔîĒêŠúąüĆî 
ĔîÝĈîüîìĊęöćÖđÖĉîĕð øüöìĆĚÜÙüćöđ×šö×šî×ĂÜîö îöìĊęĔĀšĒÙúĂøĊęÿĎÜöĆÖÝą×šî ĀîČéĒúąöĊ osmolarity ìĊęÿĎÜ ÝąÿŠÜñúĔĀšúĈĕÿš
ìĈÜćîĀîĆÖ×ċĚî ÝċÜÝĈđðŨîêšĂÜĔĀšîöéšü÷ÙüćöøąöĆéøąüĆÜ ēé÷đÞóćąĔîìćøÖìĊęîĚĈĀîĆÖĒøÖÙúĂéîšĂ÷ÖüŠć 1,500 ÖøĆö  

 

 
 

 

A B C 

õćóìĊę 1 A ÙČĂ focal NEC, B ÙČĂ multifocal NEC Ēúą C ÙČĂ pan NEC êćöúĈéĆï 

: Nigel J Hall, Agostino Pierro, 201320   

 
Host (premature newborn) with compromised at level of gut 

 

Bacterial insult or invasion of immature GI tract 

 

Unbalanced inflammatory cascade 

 

Progressive enteric mucosal injury and increased permeability 

õćóìĊę 2 Pathogenesis of NEC 

:  , 256121 

 

ðŦÝÝĆ÷đÿĊę÷Ü (risk factors) 

- ìćøÖÙúĂéÖŠĂîÖĈĀîé (prematurity) ēé÷đÞóćąîšĂ÷ÖüŠć 28 ÿĆðéćĀŤ  
- ìćøÖîĚĈĀîĆÖêĆüĒøÖÙúĂéîšĂ÷ ēé÷đÞóćą Extremely Low Birth Weight (ELBW) (îšĂ÷ÖüŠć 1,000 ÖøĆö) 
- õćüą×ćéĂĂÖàĉđÝî đßŠî hypoxia, birth asphyxia, RDS 

- õćüąêĉéđßČĚĂĔîÖøąĒÿđúČĂé (sepsis) 

- Stress condition đßŠî õćüą PROM, abruption placentae, placenta previa 

- ÖćøĔÿŠÿć÷ÿüîđÿšîđúČĂéìćÜÿąéČĂ ĕéšĒÖŠ umbilical cannulation, exchange transfusion 

- Medication ĕéšĒÖŠ Aminophylline, Indomethacin, üĉêćöĉîĂĊ 
- Low ow state đßŠî õćüą hypovolemia (diarrhea, paralytic ileus, polycythemia)  
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ĂćÖćøĒÿéÜ (clinical presentation) 

ĂćÖćøĒÿéÜĔîñĎšðśü÷ NEC öĊĕéšìčÖøĎðĒïïìĊęóïïŠĂ÷ìĊęÿčé ĕéšĒÖŠ ĂćÖćøìšĂÜĂČé ĂćđÝĊ÷î ëŠć÷đðŨîđúČĂé óïĕéš
øšĂ÷úą 70-80 ĂćÖćøĂČęîė đßŠî àċöúÜ êĆüúć÷ ĂčèĀõĎöĉøŠćÜÖć÷ĕöŠÙÜìĊę Ā÷čéĀć÷ĔÝđðŨîßŠüÜė đðŨîêšî22,23 (êćøćÜìĊę 1) 
 

êćøćÜìĊę 1 ĂćÖćøñĎšðśü÷ēøÙ NEC 

Clinical presentation 

Specific symptoms Non-specific symptoms 

Abdominal distension (70-80%)  Lethargy 

Blood per rectum (79-86%) Temperature instability  

High gastric residuals after feeding (> 70%) Apnea  

Vomiting (>70%) Bradycardia 

Diarrhea (4-26%) Hypoglycemia 

: Karl G. Sylvester, et al., 201924   

 

ÖćøêøüÝøŠćÜÖć÷ óï abdominal distension (õćóìĊę 3) and tenderness, palpable bowel loops, xed 

or mobile mass, abdominal wall crepitus, edema and erythema of abdominal wall  (õćóìĊę 4) ĒÿéÜëċÜõćüą 
peritonitis Ēúą discoloration of scrotum đÝĂĕéšĔîñĎšðśü÷ìĊęúĞćĕÿšĒêÖ25  

 

 
õćóìĊę 3 Abdominal distension 

: Jeremy G Fisher, Lawrence Moss, 201926  

 

 
õćóìĊę 4 Abdominal wall erythema 

: Stephanie C. Papillon, et al., 201727  
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ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćø (laboratory)   

ñĎšðśü÷ NEC öĆÖÝąóïüŠćöĊđöĘéđúČĂé×ćüêęĈ (neutropenia) ēé÷ÙŠć Absolute Neutrophil Count (ANC) îšĂ÷ÖüŠć 
1,500 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉúĉêø đÖúĘéđúČĂéêęĈ (thrombocytopenia) ĒúąđúČĂéđðŨîÖøé (metabolic acidosis)28  

ÖøèĊ White Blood Cell (WBC) îšĂ÷ÖüŠć 6,000 đàúúŤêŠĂúĎÖïćýÖŤöĉúúĉúĉêø Ēúą platelet îšĂ÷ÖüŠć 150,000 đàúúŤ
êŠĂúĎÖïćýÖŤöĉúúĉúĉêø ÿĆöóĆîíŤÖĆïÖćøêĉéđßČĚĂ gram negative septicemia 

 

ÖćøüĉîĉÝÞĆ÷ (diagnosis) 

ÖćøüĉîĉÝÞĆ÷ NEC đïČĚĂÜêšî ÖćøàĆÖðøąüĆêĉĒúąêøüÝøŠćÜÖć÷ ÿćöćøëüĉîĉÝÞĆ÷ NEC ĕéš ÖćøÿŠÜêøüÝđóĉęöđêĉöđóČęĂßŠü÷÷Čî÷Ćî 
ĕéšĒÖŠ ÖćøëŠć÷õćóøĆÜÿĊßŠĂÜìšĂÜĒúąĂĆúêøćàćüéŤßŠĂÜìšĂÜ àċęÜîĂÖÝćÖÝąßŠü÷ĔîÖćø÷Čî÷ĆîÖćøüĉîĉÝÞĆ÷ Ēúšü ÷ĆÜßŠü÷ïĂÖëċÜ
øąéĆïÙüćöøčîĒøÜ ĒúąÖćøó÷ćÖøèŤēøÙ×ĂÜēøÙ 

ÙüćöøčîĒøÜ×ĂÜ NEC ĒïŠÜĂĂÖđðŨî 3 øą÷ą êćö Modified Bell Classification ēé÷ĔßšĂćÖćøĒÿéÜ ÖćøêøüÝ
øŠćÜÖć÷ ĒúąõćóøĆÜÿĊßŠĂÜìšĂÜ ĔîÖćøðøąđöĉîÙüćöøčîĒøÜ29  

1. Grading system  
ĒïŠÜđðŨî 3 øą÷ą êćöøąéĆïÙüćöøčîĒøÜ ēé÷ øą÷ąìĊę 1 đðŨîøą÷ąđøĉęöêšî ÿÜÿĆ÷üŠćñĎšðśü÷ÝąöĊõćüąúĈĕÿšĂĆÖđÿïĒúąđîŠć 

ÝćÖîĆĚîĔîøą÷ąìĊę 2 ÙČĂ ñĎšðśü÷öĊĂćÖćøøčîĒøÜ×ċĚî ñĎšðśü÷ĕéšøĆïÖćøüĉîĉÝÞĆ÷üŠćöĊõćüąÿĈĕÿšĂĆÖđÿïĒúąđîŠć  ēé÷éĎÝćÖöĊõćüą 
metabolic acidosis Ēúą thrombocytopenia øŠüöÖĆïóïúĆÖþèą×ĂÜ pneumatosis intestinalis ĔîõćóøĆÜÿĊßŠĂÜìšĂÜ 
Ēúąøą÷ąìĊę 3 đðŨîøą÷ąìĊęøčîĒøÜìĊęÿčé ÙČĂ öĊĂćÖćøĒìøÖàšĂîÝćÖõćüąúĈĕÿšđîŠć ĕéšĒÖŠ ÙüćöéĆîêęĈ ĀîšćìšĂÜĒéÜÝćÖđ÷ČęĂïč
ßŠĂÜìšĂÜĂĆÖđÿï ĀøČĂúöøĆęüĔîßŠĂÜìšĂÜÝćÖÿĈĕÿšđîŠćĒúąĒêÖ éĆÜĔî êćøćÜìĊę 2 éĆÜîĊĚ  
 

êćøćÜìĊę 2 Modified Bell classification 

Stage Systemic signs Abdominal signs Radiographic signs 

IA, suspected 

 

 

- Temperature 

instability, apnea, 

bradycardia, lethargy 

- Gastric retention, 

abdominal distension, 

emesis, heme-positive stool  

- Normal or 

intestinaldilatation, 

mild ileus 

IB, suspected - Same as above - Grossly bloody stool - Same as above 

IIA, definite, 

mildly ill 

 

- Same as above 

 

 

- Same as above, plus absent 

bowel sounds with or 

without abdominal 

tenderness 

- Intestinal dilatation, 

ileus, pneumatosis 

intestinalis 

IIB, definite, 

Moderately ill 
- Same as above, plus 

mild metabolic 

acidosis and 

thrombocytopenia 

- Same as above, plus absent 

bowel sounds definite 

abdominal tenderness, 

with or without abdominal 

cellulitis or right lower 

quadrant mass 

- Same as IIA, plus 

ascites 
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êćøćÜìĊę 2 Modified Bell classification (êŠĂ) 
Stage Systemic signs Abdominal signs Radiographic signs 

IIIA, advanced, 

severely ill, 

Intact bowel 

 

 

- Same as IIB, plus 

hypotension, 

bradycardia, severe 

apnea, combined 

respiratory and 

metabolic acidosis, DIC, 

neutropenia  

- Same as above, plus signs 

of peritonitis, marked 

tenderness and abdominal 

distension 

 

 

- Same as IIA, plus 

ascites 

 

 

 

IIIB, advanced, 

severely ill, 

perforated bowel 

- Same as IIIA - Same as IIIA - Same as above, plus 

pneumoperitoneum 

:  Karl G. Sylvester, Gigi Y. Liu, Craig T, 201924, Neu J, 199630 and Caplan MS, Jilling T, 200131  
 

2. Abdominal plain film  
2.1 Intestinal dilatation óïĕéšöćÖìĊęÿčéøšĂ÷úą 50-10032 đðŨî non-specific sign ĒúąóïĕéšĀúĆÜÝćÖ

ñĎšðśü÷đøĉęöđðŨî NEC ĔîßĆęüēöÜĒøÖė 

2.2 Pneumatosis intestinalis (õćóìĊę 5) đðŨîúĆÖþèą intramural gas ĔßšĔîÖćøüĉîĉÝÞĆ÷ NEC  

2.3 Portal vein gas óïĕéšøšĂ÷úą 10-30 (õćóìĊę 6) ĒúąđðŨî poor prognosis33,34 ñĎšðśü÷ìĊęöĊ portal 

vein gas êšĂÜđ×šćøĆïÖćøøĆÖþćéšü÷ÖćøñŠćêĆéøšĂ÷úą 80-90 ĒúąøšĂ÷úą 50 öĊúĞćĕÿšđîŠćĒïï Pan NEC 

2.4 Pneumoperitoneum ĀøČĂ football sign đðŨîõćüąìĊęúöøĆęüĔîìšĂÜ ëČĂđðŨî complication ĀøČĂ NEC 

stage III (õćóìĊę 7) 
2.5 Intraperitoneal fluid ĀøČĂ centralization sign öĊîĚĞćĔîßŠĂÜìšĂÜ ëČĂđðŨî poor prognosis 

2.6 Persistent dilated loop ÙČĂ ÖćøìĊęöĊ dilated and fixed bowel loops Ă÷ĎŠêĞćĒĀîŠÜđéĉöîćî 
24-36 ßĆęüēöÜ ēé÷ĕöŠöĊÖćøđðúĊę÷îĒðúÜïĂÖëċÜõćüąĂĆÖđÿï×ĂÜúĞćĕÿšìĊęđóĉęööćÖ×ċĚî ÝîÿĞćĕÿš dilate ĒúąĕöŠöĊ peristalsis 

 

 
õćóìĊę 5 Pneumatosis intestinalis 

: Jeremy G Fisher, Lawrence Moss, 201926   
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õćóìĊę 6 Portal vein gas 

: Jeremy G Fisher, Lawrence Moss, 201926  

 

 
õćóìĊę 7 Pneumoperitoneum ĀøČĂ football sign  

: Jeremy G Fisher, Lawrence Moss, 201926  

 

3. Abdominal ultrasonography 

ßŠü÷ĔîÖćø identify necrotic bowel, intraperitoneal fluid, intramural gas and portal vein gas ēé÷úĆÖþèą
ìĊęßŠü÷ïĂÖüŠć úĈĕÿšöĊõćüąĂĆÖđÿïĒúąđîŠćîĆĚî ÝąóĉÝćøèćÝćÖîĚĈĔîßŠĂÜìšĂÜìĊę×čŠî×ċĚî ĒúąöĊðøĉöćèđóĉęö×ċĚîöćÖ×ċĚîĀøČĂđóĉęö×ċĚî
đúĘÖîšĂ÷ÖĘĕéš ÙüćöĀîć×ĂÜñîĆÜúĈĕÿš (thickening of bowel wall) öĊÖćøĀîćêĆüöćÖ×ċĚî đúČĂéđúĊĚ÷ÜúĈĕÿšúéúÜ (poor tissue 

perfusion) öĊúöĒìøÖĔîñîĆÜúĈĕÿš (intramural gas) ĀøČĂúöĔîßŠĂÜìŠĂÜ (pneumoperitoneum) Ēúą ÖćøđÙúČęĂîĕĀü
×ĂÜúĈĕÿš (peristalsis) úéúÜ ĀøČĂĀ÷čéîĉęÜ (ileus) Ēúą÷ĉęÜëšćóïúöĔîđÿšîđúČĂé Portal vein ĀøČĂĔîđîČĚĂêĆï (intermittent 

gas bubbles in liver parenchyma and the portal venous system)35 ÷ĉęÜđðŨîÖćøïĂÖëċÜÖćøó÷ćÖøèŤēøÙìĊęĕöŠéĊ 
 

ÖćøéĎĒúñĎšðśü÷Ĕîøą÷ąđïČĚĂÜêšî (initial management) 

ÖćøøĆÖþćđïČĚĂÜêšîđøĉęöÝćÖ neonatal resuscitation êćöĂćÖćøĒúąÙüćöøčîĒøÜ×ĂÜēøÙ (êćøćÜìĊę 3) 
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êćøćÜìĊę 3 Initial management in NEC  
Initial management 

- Absolute NPO 

- Decompress GI tract 

- Intravenous resuscitation, total 

parenteral nutrition 

- Close monitoring                                        

- Laboratory: CBC, BG, electrolyte, coagulopathy, G/ M 

- Frequency physical examination 

- Serial abdominal plain film 

- Broad-spectrum intravenous antibiotic drug 

: NPO=Nothing Per Oral, CBC=Complete Blood Count, BG= Blood gas, G/ M=Group Match ( ) 

: Jeremy G Fisher, Lawrence Moss, 201926  

 

ÖćøøĆÖþć (definitive treatment) 
Medical treatment: đðŨîÖćøđøĉęöêšîøĆÖþćĔîñĎšðśü÷ NEC stage I Ēúą II ĀøČĂ÷ĆÜĕöŠöĊõćüąĒìøÖàšĂî ēé÷ÖćøøĆÖþć

ĔîÖúčŠöîĊĚđðŨîĒïï supportive treatment đðŨîøą÷ąđüúć 7-14 üĆî ĀúĆÜĕéšøĆïÖćøüĉîĉÝÞĆ÷ øąĀüŠćÜîĆĚîêšĂÜêøüÝøŠćÜÖć÷
đðŨîøą÷ąė øŠüöÖĆïõćóøĆÜÿĊßŠĂÜìšĂÜ đóČęĂðøąđöĉîĂćÖćøĒúąÖćøéĈđîĉîēøÙ àċ ęÜñĎ šðśü÷ NEC ĔîĒêŠúą stage ÿćöćøë
đðúĊę÷îĒðúÜĕéš ëšćĂćÖćøñĎšðśü÷Ē÷ŠúÜ öĊõćüąĒìøÖàšĂîĀøČĂđðúĊę÷îĒðúÜđðŨî NEC stage III ÖćøøĆÖþćÖĘÝąđðúĊę÷îđðŨî operative 

treatment ìĆîìĊ 
Operative treatment: ĔîñĎšðśü÷ìćøÖîĚĈĀîĆÖîšĂ÷ÖüŠć 1,500 ÖøĆö (Very Low Birth Weight; VLBW) ìĊęĕéšøĆï

ÖćøüĉîĉÝÞĆ÷üŠćđðŨî NEC đ×šćøĆïÖćøøĆÖþćéšü÷ÖćøñŠćêĆéöćÖëċÜøšĂ÷úą 5211 ×šĂïŠÜßĊĚĔîÖćøñŠćêĆé ìĊęđðŨî absolute indication ÙČĂ 
pneumoperitoneum36 Ēúą signs of peritonitis ēé÷üĆêëčðøąÿÜÙŤ×ĂÜÖćøñŠćêĆéđóČęĂêĆéúĈĕÿšìĊęđîŠćĂĂÖĒúąøĆÖþćÙüćö÷ćü
×ĂÜúĈĕÿšĔĀšöćÖìĊęÿčé ĔîÿŠüî×šĂïŠÜßĊĚĂČęîė (relative indication) đßŠî erythema of abdomen, portal vein gas, fixed bowel 

loop, pneumatosis intestinalis, abdominal mass Ēúą  clinical deterioration (failure of medical treatment) 

Ĕî×šĂïŠÜßĊĚÿŠüîîĊĚÝĈđðŨîêšĂÜĂćýĆ÷×šĂöĎúñĎšðśü÷Āúć÷éšćîðøąÖĂïÖĆî đóČęĂĔĀšÿćöćøëđúČĂÖüĉíĊÖćøøĆÖþćĕéšĂ÷ŠćÜđĀöćąÿö 
ĒúąúéēĂÖćÿđÖĉéõćüąĒìøÖàšĂîÝćÖÖćøñŠćêĆé ēé÷üĉíĊÖćøñŠćêĆé öĊéĆÜîĊĚ 

- Peritoneal Drainage (PD) đðŨîÖćøđÝćąøĎìĊęĀîšćìšĂÜ ïøĉđüèéšćîúŠćÜàšć÷Ēúą×üć đóČęĂßŠü÷ decompress 

and drainage ēé÷öĆÖìĈĔîñĎšðśü÷îĚĈĀîĆÖîšĂ÷ÖüŠć 1,000 ÖøĆö (Extremely Low Birth Weight; ELBW) ĀøČĂĔîñĎšðśü÷
ìĊęĂćÖćøĕöŠÙÜìĊę đóČęĂ resuscitation ĔĀšéĊ×ċĚîĒúąêćöéšü÷ÖćøñŠćêĆéìĈ Laparotomy (LAP) öĊÖćøýċÖþćÝĈîüîöćÖ 
ēé÷đðøĊ÷ïđìĊ÷ïñĎšðśü÷ìĊęĕéšøĆïÖćøìĈ PD ÖŠĂîĒúšüêćöéšü÷ LAP ÖĆïÖúčŠöñĎ šðśü÷ìĊęìĈ LAP đú÷ óïüŠć outcome Ēúą 
mortality ìĊęĕéš ĕöŠöĊÙüćöĒêÖêŠćÜÖĆî37 (õćóìĊę 8) 

 

 
õćóìĊę 8 Peritoneal drainage 

: Nigel J Hall, Agostino Pierro, 201320  
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- Laparotomy ÙČĂ ÖćøñŠćêĆéđðŗéßŠĂÜìšĂÜ đóČęĂđ×šćĕðĒÖšðŦâĀćēé÷ÖćøêĆéúĈĕÿšÿŠüîìĊęđîŠćĂĂÖĒúą
đĀúČĂÙüćö÷ćüúĈĕÿšĕüšĔĀšöćÖìĊęÿčé êŠĂöćĔîÿŠüîúĈĕÿšìĊęđĀúČĂöĊüĉíĊÖćøñŠćêĆéĀúć÷đìÙîĉÙ ÙČĂ ìĈÖćøêŠĂúĈĕÿšđ×šćéšü÷ÖĆî ÙČĂ 
resection with anastomosis Öćø÷ÖúĈĕÿšöćđðŗéïîĀîšćìšĂÜ ÙČĂ resection with enterostomy, proximal enterostomy (õćóìĊę 9) 
ÖćøìĈ the �clip-and-drop� technique (õćóìĊę 10) ĒúąÖćøìĈ the �patch, drain, and wait� technique ēé÷ĒêŠúą 
technique đú ČĂÖêćö intra-operative finding ÙČĂ focal NEC, multifocal NEC, Pan NEC and total intestinal gangrene 

(õćóìĊę 11) ĒúąðŦÝÝĆ÷øŠüöĂČęîė éĆÜîĊĚ  
 necrotic bowel and viable bowel 

 contamination 

 patient status 

 laboratory: Absolute Neutrophil Count (ANC), thrombocytopenia,  coagulopathy 

and metabolic acidosis 

 ðøąÿïÖćøèŤ×ĂÜĒóì÷ŤñĎšñŠćêĆé 

 

  

A B 

õćóìĊę 9 A ÙČĂ intestinal resection and anastomosis, B ÙČĂ proximal enterostomy and double-end enterostomy  

: Nigel J Hall, Agostino Pierro, 201320     

 

 

õćóìĊę 10 Multifocal NEC and Clip and drop technique 

: Nigel J. Hall, 202038  
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õćóìĊę 11 Intraoperative finding, pan NEC 

:    

 
éĆÜêĆüĂ÷ŠćÜĔîêćøćÜĒÿéÜëċÜüĉíĊÖćøđúČĂÖñŠćêĆéĒêŠúąđìÙîĉÙ ēé÷ĂćýĆ÷ðŦÝÝĆ÷éĆÜìĊęĕéšÖúŠ ćüĕüšĒúšü ĕéšĒÖŠ Intra-

operative finding ĂćÖćø×ĂÜñĎšðśü÷ úĆÖþèąĒúąÙüćö÷ćü×ĂÜúĈĕÿšìĊęĂĆÖđÿïĒúąđîŠć (õćóìĊę 12) 
 

 

õćóìĊę 12 NEC findings at laparotomy and operation technique23  

 

õćüąĒìøÖàšĂî (complication) 

õćüąĒìøÖàšĂîÝćÖÖćøñŠćêĆé ĕéšĒÖŠ intestinal stricture, small bowel adhesion, intestinal failure or short 

bowel syndrome, stoma prolapse or retraction, high output stoma and surgical site infection 

õćüąĒìøÖàšĂîĂČęîė ĕéšĒÖŠ cholestasis liver disease, recurrent NEC, Catheter Related Blood Stream 

Infection (CRBSI), intestinal malabsorption and neurodevelopment complications   
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ñúúĆóíŤ (outcome) 

ðŦÝÝčïĆîñĎšðśü÷ NEC öĊĂĆêøćÖćøøĂéßĊüĉêìĊęÿĎÜ×ċĚî ÿćđĀêčöćÝćÖÖćøüĉîĉÝÞĆ÷ìĊęøüéđøĘü ĒúąÙüćöóøšĂöĔîÖćøéĎĒú
đéĘÖìćøÖÙúĂéÖŠĂîÖĈĀîé ìĆĚÜÙüćöøĎšÙüćöđ×šćĔÝĒúąđìÙēîēú÷ĊìĊęìĆîÿöĆ÷öćÖ×ċĚî ìĈĔĀšĂĆêøćÖćøøĂéßĊüĉê×ĂÜìćøÖìĊęîĚĈĀîĆÖ
îšĂ÷ÖüŠć 1,000 ÖøĆö (ELBW) ĒúąĂć÷čÙøøõŤîšĂ÷ÖüŠć 28 ÿĆðéćĀŤ ÿĎÜ×ċĚîđðŨîøšĂ÷úą 60 ĒúąĂĆêøćÖćøøĂéßĊüĉêÝąúéúÜ
ÿĆöóĆîíŤÖĆïĂć÷čÙøøõŤìĊęîšĂ÷úÜêćööć đßŠî Ăć÷čÙøøõŤìĊęîšĂ÷ÖüŠć 22 ÿĆðéćĀŤöĊēĂÖćÿøĂéßĊüĉêđóĊ÷ÜøšĂ÷úą 1439  

 

ÖćøðŜĂÜÖĆî (prevention) 

ÖćøúéÖćøđÖĉé NEC ĔîìćøÖÙúĂéÖŠĂîÖĈĀîé ÿćöćøëìĈĕéšēé÷ 

1. Decrease intestinal bacterial colonization and overgrowth ĕéšĒÖŠ  
1.1 Probiotics Ù ČĂ live microbial supplements ĕé š ĒÖ Š  Lactobacillus, Bifidobacterium, Streptococcus 

salivarius, and Saccharomyces boulardii  

1.2 Prebiotics and postbiotics ÙČĂ nondigestible dietary supplements ĕéšĒÖŠ long-chain carbohydrate, 

short-chain fatty acid 

ēé÷ĔĀšÖĆïìćøÖĒøÖđÖĉéìĊęÙúĂéÖŠĂîÖĈĀîéĔî 10 üĆîĒøÖ ĔîìćøÖìĊęîĚĈĀîĆÖêĆüîšĂ÷ÖüŠć 1,500 ÖøĆö ĒúąêŠĂĕðĂĊÖ 7 üĆî
ĔîìćøÖìĊęîĚĈĀîĆÖĒøÖÙúĂéîšĂ÷ÖüŠć 1,000 ÖøĆö àċęÜÝąßŠü÷úéĂĆêøćÖćøđÖĉé NEC ĕéš40-42  

2. Augmentation of host defense ĕéšĒÖŠ breast milk îöĒöŠßŠü÷úéÖćøêĉéđßČĚĂĔîĀúć÷øąïï đßŠî ìćÜđéĉîĀć÷ĔÝ
ÿŠüîúŠćÜ ĀĎßĆĚîÖúćÜĂĆÖđÿï êĉéđßČĚĂĒïÙìĊđøĊ÷ĔîÖøąĒÿđúČĂé đ÷ČęĂĀčšöÿöĂÜĂĆÖđÿï ĒúąøüöëċÜúĈĕÿšĂĆÖđÿïêĉéđßČĚĂĀøČĂ NEC43  

 

ÿøčð (conclusion) 

1. ÿĆöóĆîíŤÖĆïìćøÖÙúĂéÖŠĂîÖĈĀîé ēé÷đÞóćąĂć÷čÙøøõŤ îšĂ÷ÖüŠć 28 ÿĆðéćĀŤ Ēúą ÖúčŠö Very low birth 

weight (VLBW) ĀøČĂîĚĈĀîĆÖêĆüîšĂ÷ÖüŠć 1,500 ÖøĆö 

2. ĂćÖćøĒÿéÜĔîøą÷ąđøĉęöêšî×ĂÜõćüąúĈĕÿšĂĆÖđÿïĒúąđîŠć óïĕéšìčÖøĎðĒïï 

3. Öćø early diagnosis ßŠü÷úéĂĆêøćÖćøđÿĊ÷ßĊüĉê 

4. ĂćÖćøĒÿéÜĒúąÖćøêøüÝøŠćÜÖć÷ đðŨî×šĂöĎúÿĈÙĆâĔîÖćøüĉîĉÝÞĆ÷ NEC 

5. Investigation đïČĚĂÜêšî ìĊęßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ ÙČĂ abdominal plain film 

6. Lab-neutropenia, thrombocytopenia, metabolic acidosis óïĕéšĀúĆÜÝćÖìĊęöĊÖćøêĉéđßČ ĚĂøčîĒøÜĒúšü 
éĆÜîĆĚîđïČĚĂÜêšî ðøąüĆêĉ ÖćøêøüÝøŠćÜÖć÷ Ēúą abdominal plain filmÝċÜđðŨîÿĉęÜÿĈÙĆâĔîÖćø early diagnosis  

7. îöĒöŠßŠü÷ĔîÖćø promote host defense úéÖćøđÖĉé NEC ĕéš43  
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*  

 

ðŦâĀćìĊęóïïŠĂ÷ĔîõćüąìćÜđéĉîĂćĀćøÿŠüîêšîĂčéêĆîĔîìćøÖĒøÖđÖĉé 
Common problems and pitfalls in neonatal high gut obstruction  

 * 

 
 

   

  

 

   

1.  (gastric outlet obstruction)   

(hypertrophic pyloric stenosis) 

2.  (duodenal obstruction)  2   

2.1  (intrinsic obstruction)  2    

- Complete obstruction   (duodenal atresia)  

- Incomplete obstruction   (duodenal stenosis) 

2.2  (extrinsic obstruction)   

(intestinal malrotation)  (midgut volvulus) 

 

ēøÙÖúšćöđîČĚĂĀĎøĎéÖøąđóćąêĊï (hypertrophic pyloric stenosis) 
  1  3,000 

1,2  1  3,670   

4  11-3   

   

  

4,5 

  

 2-3 4     

  projectile vomiting  

 (hungry after vomiting) 

      

  

 1-2  (olive mass)  

  

 

 

  supine 

(  1)  air-fluid level  upright       
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õćóìĊę 1  hypertrophic pyloric stenosis  supine 

:  , 25476 

 
    (ultrasonography) 

 (upper gastrointestinal study) 

 4    

16 
7-9  (  2)    

shoulder sign, string sign  umbrella sign10,11 
(  3) 

 

 
õćóìĊę 2  Hypertrophic pyloric stenosis 

: https://radiopaedia.org/cases/infantile-hypertrophic-pyloric-stenosis-3 

 

 
õćóìĊę 3  Hypertrophic pyloric stenosis 

:  , 25476  
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0.45%  0.9% NaCl  

 

(hypochloremic metabolic alkalosis)2-4  

    ringer lactate, acetate12 

 

  

Ramstedt�s pyloromyotomy13   13 

(  4) 

 

 
õćóìĊę 4  Ramstedt�s pyloromyotomy 

: Schwartz MZ, 201214 

 

ēøÙúĈĕÿšđúĘÖÿŠüîêšîĂčéêĆîĒêŠÖĈđîĉé (duodenal atresia) ĒúąēøÙúĈĕÿšđúĘÖÿŠüîêšîêĊïĒêŠÖĈđîĉé (duodenal stenosis) 
   1  4,500-7,50015 

   

(solid stage)   

16 

   25-30

 15-20  
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 (polyhydramnios) 

 4417  2  (double bubble) 

 12 18 

  duodenal atresia  3  (  5) 

 

 
õćóìĊę 5   duodenal atresia 

: Stauffer UG, Schwoebel M, 199819 
 

 duodenal stenosis  duodenal atresia type 1 

 (  6) 

 

 
õćóìĊę 6  duodenal stenosis 

: Stauffer UG, Schwoebel M, 199819 

 

   80-85 

20  duodenal atresia  

  

  duodenal stenosis   

incomplete obstruction  duodenal atresia 

 

 duodenal atresia   

supine  �double-bubble sign�  upright21 

 (  7  8)  
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õćóìĊę 7  duodenal 

atresia  supine          

:    
  

õćóìĊę 8  duodenal 

atresia  upright 
:    

 
 

 incomplete duodenal obstruction 

  (  9) 

 (upper gastrointestinal study)  

 (  10)  

 

  

õćóìĊę 9  incomplete 

duodenal obstruction  
:    
  

õćóìĊę 10 
 incomplete duodenal obstruction 

:    
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   duodenoduodenostomy  Kimura K, et al22 

   diamond 

shape anastomosis (  11)   

 

 
õćóìĊę 11  duodenoduodenostomy  Kimura 

: Applebaum H, Sydorak R, 201223 

 

 duodenal atresia type 1  

  (web excision)  (duodenoplasty) (  12)  

duodenal stenosis  duodenoplasty  

 

 
õćóìĊę 12  web excision  duodenoplasty 

: Stauffer UG, Schwoebel M, 199819 
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õćüąúĈĕÿšüćÜêĆüñĉéðÖêĉĒêŠÖĈđîĉé (intestinal malrotation) øŠüöÖĆïöĊÖćøïĉéĀöčî×ĂÜúĈĕÿšÿŠüîÖúćÜ (midgut 
volvulus) 

  1  6,000 24,25 

  1  8,000 26   

  

 4   3   

foregut, midgut  hindgut  3   

1. Herniation   5   

  (midgut)  superior mesenteric 

 

2. Rotation  10  

 270    duodenojejunal junction 

 superior mesenteric  cecum  

3. Fixation  (retroperitoneum)  

ascending  descending  

 

 

  (root of mesentery)   

 180    duodenojejunal junction 

 cecum  superior mesenteric  cecum 

 Ladd band27 (  13)  

(midgut volvulus)  

 

 
õćóìĊę 13   

: https://link.springer.com/chapter/10.1007/978-3-319-04340-1_26 
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  1   70 

28    

   

     

 (peritonitis)  

 (  14) 

 

 
õćóìĊę 14  

  

:    

 

   �gasless abdomen� (  15)  
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õćóìĊę 15  gasless abdomen 

:    

 

  

  superior mesenteric 

   �whirlpool sign� 

29   

  

 (upper GI study) 

   duodenojejunal junction 

   

�corkscrew sign�  30,31  (  16) 

 

 
õćóìĊę 16  corkscrew sign 

 
:    
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  Ladd   (  17A) 

 (  17B)  (anti-clockwise rotation) 

(  17C)   

 cecum  (  17D)  Ladd band 

 cecum  

  

32 

 

 
õćóìĊę 17  Ladd32 

 

 16   

Ladd band   48-72   

  (short bowel syndrome)  

 

 

ÿøčð  
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