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Manual (DSPM) Developmental Assessment For Intervention Manual (DAIM)   
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 DSPM  DAIM 

 
   

  



10
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

10 

3 
  1  . . 2553-2558 

   
0.05-1.55 4  

 2 5  31  2564 
 21   

 46 ,833  (  30.39) 
  

 
  

  
 6  

   
  

    
 

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

Association (APA)  . . 2556   

1.      
  

/     70 

2.  1   3    (conceptual skills) 

 (social skills)  (practical skills)   
 

3.  (developmental period) 

 
DSM-IV (TR)  DSM-V   

3.1  (mental retardation)  
(intellectual disability/ intellectual developmental disorder)  
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1. Bayley scales of infant development        
2. Stanford-Binet Intelligence Scale (5th edition)  2 
 

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

   
   

 
3,6,7  

  
     

  50 

  75 

 50  
  

    7-9 

 2 
 

 2 7-10 

  
 (prenatal causes)  

1.   
-   

- 
 (microdeletions) 

 Prader-Willi, Williams Angelman 1p36 deletion 

- 
 (sub telomeric 

deletions) 

 X  Rubinstein-Taybi  

- Syndromic single gene  de novo  SYNGAP1, GRIK2, TUSC3, 

oligosaccharyltransferase  

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

-  Phenylketonuria, mucopolysaccharidosis 
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 2 7-10 ( ) 

  
2.   

-   central hypotonia, neurocutaneous, 

 (neural tube defects), tuberous sclerosis 

-    toxoplasmosis, cytomegalovirus 

-    fetal alcohol syndrome 
-    

-    

-   

3.  (perinatal causes)  

-   Herpes simplex virus 
 group B Streptococcus 

-    (extreme 

prematurity)  (very low birth weight)  
  bilirubin  

 (stoke)  (embolic) 

 (hemorrhagic) 
 (postnatal causes)  

-     Japanese B   
Hemophilus influenza  B   infantile spasms 

 demyelinating disorders  
 

-    
-     

-  (unknown causes)  
 (multiple congenital anomalies)  

 

:  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 

 
7-9  

1.    

2.    
   

3.     metabolic screening, plasma amino acids 

and urine organic acids   inborn errors of metabolism 
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(developmental regression),  (ataxia),  (seizures),  (hypotonia),  (episodes of 

decreased level of consciousness),  (eye abnormalities),  (deafness), 

  (hepatomegaly)    
computed tomography (CT) or magnetic resonance imaging (MRI)  nondimorphic 

  
   

  

-    

-     
     8 

-  (muscle biopsies) 

-  

-  

-  Fluorescence In Situ Hybridization (FISH) 

-  X   

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

 9,10 

 
  

-  chromosome microarray (CMA) 
 (copy number variation; CNV) 

 (first line) 10  CMA 
 15-2011    

 (  
)10 

  balanced translocations, inversions, ring chromosomes  mosaicism  
 methylation defects   Beckwith-

Wiedemann, Angelman  (single gene mutation)11,12  FISH 
   Williams   

-    
10 

-  X   (Fragile X syndrome) 
-  complete X-linked intellectual disability (XLID) panel  nonsyndromic 

XLID  complete high density X-CMA  XLID 

-  complete Methyl-CpG binding protein 2 (MECP2) deletion duplication  sequencing 
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whole-exome sequencing (whole-genome sequencing)  25-29 

 de novo  
 13-15 

 

 

   
   

   
1.  

 
  

2.  

3. 
 

 
   

1.      
 14-44  3 

 1-13  Angelman 
  3  85  X 

7  
 50   

2.    
 (craniofacial syndromes) 

 8.5  
 0.5-2   

    
     

 16-18     keratoconus, cortical VI 

(abducens nerve) atrophy, optic atrophy19 

3.  9.4-38.9  
 40    

 (central  cortical auditory processing) 
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 Usher17,18  

4.   25 

        8-3919 

 10-5020   16  50  
       (autistic 

like symptom’s)  5019,20  

 
   

-6   
    

  
   

  
 7-15    

(Individualized Educational Program; IEP)    

  IQ 

   DSM-V 

 3     (conceptual domain) 

 (practical domain)  (social domain) 

  
   

   

  
 15-18   

   
(inclusiveness and sustainable development)  
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*  

 

 
Pitfalls of common behavior problems in toddlers 

 * 

 

 0-6     

    

  

 
 (Infantile colic/ excessive crying) 

   (  1)  
 1,2   
         

  
     

 

 
 1  (infantile colic/ excessive crying)  

: https://www.thaikidssong.com 

 
  1.5-40  2-3  

 4-6   60-80  3-4    
    

   

1.    
   

2.  (temperament)   
   hyperactive infant  



20
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

20 

3.   2-3  
     

   

 
        3  

 53        
     

    
     

   

  

 
1.          2-6 

 2-3   3   1   
2.      

3.        

     
 

1.    3 -4  
  

2.    
 

3.   
4-6  

1.  (low allergen diet) 

  hypoallergenic formula  

2. Simethicone    
3. Probiotic   Lactobacillus reuteri   

 

4.     (chiropractic)  

 
1.  high fiber formula 5 

2.    
dicyclomine hydrochloride (Berclomin)  cimetropium bromide    

3 

3.  herbal oil  herbal tea  
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4.    

5.   
  

6.     
  

7.     
(shaken baby syndrome/ child abuse) 

 
 (breath holding spells) 

 (end-expiration)  

      
 7,8 (  2)  3   

1)  (blue/ cyanotic spells)  52-70  
   

2)  (pale/ pallid spell)  9-30    vagal reflex 

  
3)  2  (mixed spells)  19-24 

 

   
 

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

131677 

 

  6-18   13-24   
 37-42   50  4   90  6  

 8     308  4.6 

  20-35   
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   EEG 

 

  (cardiac arrhythmia)  
   
 Rett syndrome  

    

   
  

1.   
2.   
3.    
4.  15    
5.        
6.   

  
9 

1.   
2.   

   
3.  atropine  pale spell   
4.  Piracetam   

  
1.    
2.   

 

 

 (temper tantrums)9-11 

       
   12 -18  

 2-3    4  
   (  3) 
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 3  (temper tantrums)  

: https://pags.com/Our-Blog/December-2020/How-to-Handle-Temper-Tantrums 
 

9,10  2-3    50-80  

 20  3-5   80  9  
  5  1-3   15  3  

9-11       
 (breath holding spell)  5  

10,11  

1.  12   48   
2.  15   3   
3.     
4.   
5.       

6.  
  

  
1.  1-3   

 

2.       
3.   Autism spectrum disorder (ASD), Attention Deficit Hyperactive 

Disorder (ADHD), Intellectual disability (ID), ear/ eye problems, traumatic brain injury,   
4.  (temperament)     
 

5.     
6.    

7.       
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 tantrum log “ABC”  Antecedent ( ) Behavior ( ) 
consequence ( ) 

     

  12 

  
        

  
1. /    
2.   

3.     
4.   

5.   
6.   

7.   
8.   

9.       

  
1.    

  

2.    
  

3.  (time out)  2   

    3   3   

4.    
  

5.      

6.     
  

7.   
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1.     
2.    

3.    
4.     
5.      

 

 (thumb sucking)13 
   1-2 

  1    30-45  5  
 5-15  30-55  (attachment object)    

    (  4) 
 

 
 4  (thumb sucking) 

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

 
   (self-stimulation)  

 (self-soothing)      
    

  

    
       

       
 callous formation  

  
1.    anterior open bite  posterior cross bite 

  (  5) 
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2.   (paronychia)  (herpetic whitlow)  (irritant 

eczema)   digital hyperextension deformity  

callous formation (  6) 
3.   
4.      (self-esteem) 

 

 
 5   

: https://www.worldpediatricdental.com/thumb-sucking-pacifier-use/ 

 https://maplebrookdental.ca/thumb-sucking-side-effects-and/ 

 

   
 6   (paronychia)  (herpetic whitlow)  (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 
 

  
1.  4   

   
  

2.  4    
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1.   

2.    
3.      

4.         

5.    
   (  7) 

6.       

7.     

 

   
 7  

: 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 
 

 
1.      
2.   

 (self-esteem)  

3.         
  

4.  
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*  

   
Management of child abuse in emergency setting 

      * 
 

 (child abuse)    

      
    

 1  

  . . 2546  4 

  
  

1 
 

 
  . . 2552 

 5  (  1)1,2 

 

 1  

  
 

 

(physical abuse) 

/   
  

 

  

(sexual abuse) 

 

  

      
 

(emotional abuse) 

 

   
    

 

 

(neglect) 

    
    

     

 

  
(exploitation) 
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      0.2, 2, 4-6.4, 0.07  10 3-6 

 5  
  . . 2547  2.03  100,000  

 81  4    28.3 
 35.5   30.23 . . 2551-2553 

 16,897     28.5  
 16.7   14.4  . . 2551-2560 

4 

 . . 2558-25595  
4.2  1-14   1   

. . 2560  662   9,000  
   

 . . 2563   

  1-14    62 
  56   4 

 3-4       

     6 

 (Abusive Head Trauma; AHT) 
  31.2   27.8 

 40.77  Andronicus M, et al.8  
  5.6-9.6   2.6-6 

 National Child Abuse and Neglect Data System  . . 25589  1  3 
 10  1    20 

  1   
 Ravichandiran N, et al.10   20  

  17    
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1,2,4,11,12 

 1   
1.1  

1.1.1  

1.1.2   
  

 

1.1.3  

1.1.4    
  

 

1.2  

1.2.1    
  

1.2.2   

1.3  (physical abuse) 
1.3.1   

        

 (       )   
1.3.2  
          

      
  

1.3.3 
   

    

1.3.4   
 3    

  

1.3.5   
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1.3.6   subdural hemorrhage, 

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

fractures 

1.3.7      
  

1.4  (sexual abuse) 
1.4.1    

  

1.4.2     
    

1.4.3  

1.4.4   
  Gonorrheal septic arthritis  

1.4.5  

1.4.6     

1.4.7  

1.5  (emotional abuse) 
1.5.1    

     
1.5.2  

  

1.5.3  

1.5.4    
    

1.6  (neglect)  (exploitation) 
1.6.1     

  

1.6.2   
    

1.6.3    
      

1.6.4  
  

 
 2  

2.1   

2.2    
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2.3  
  

2.4     

   
     

 

2.5     
     

    
2.6  

   
   

   
 

2.7    
   
 

 

2.8    
  

2.9   
   

2.10    
   

2.10.1      
 

2.10.2       

2.10.3    
 

2.10.4  

2.10.5  -  
 ( -    ) 

2.10.6    

2.10.7     
  

2.10.8  
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2.10.9  
 

 
 3 1,12 

3.1    
 

3.2    
  

  

3.3   

3.4    

3.5   

3.6   
  

 1-3   
  

3.7  

3.7.1   
       

3.7.2   
         
      

3.7.3   
      

3.8   
    

   
(lucid interval)   

 

3.9      
        

  2  (stocking glove)  
   

 

3.10  (Shaken Baby Syndrome: SBS)4,13 

3.10.1  classic triad  subdural hematoma, retinal hemorrhage, fractures  

metaphyseal and posterior rib fractures (  30-70)  3  retinal hemorrhages 
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 SBS  (  65-95)  pre-retinal layer  retinal hemorrhages 
  

3.10.2 retinal hemorrhages 4 

 (Increased intracranial pressure; ICP)    CNS infection, hypoxic ischemic 

encephalopathy, post-event cerebral edema, extreme coughing and valsalva  vasculitis  

    hypoxia 

 retinal hemorrhages13 

3.11     
    

3.12   

3.12.1 
  (frog leg position)  

3.12.2  (supine knee chest) 
   

 2  10   labial minora, 

vaginal opening  hymen  

hymen   
3.12.3  2  (prone knee-chest)  

labia majora   posterior hymen 
 hymen   

3.12.4  hymen  

3.12.5   
    

  

3.12.6 
 

3.12.7   
 (vulva)  

(posterior hymen)   posterior fourchette  fossa navicularis 

3.12.8 
  

 5 1 

3.13   supine knee-chest 

 
 

 penis, testes  perineum  



38
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

38 

3.14  
     

 -    
  

3.15    
3.16    

 
   

 
 4 1,2,11-13 

4.1   
4.1.1  (bone survey/ skeletal survey) 

 2     
unexplained infant death, fatal suspected abuse 

4.1.2  2   

 5    

4.1.3  

2  

4.1.4   classic metaphyseal fractures, 

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

4.1.5     
  CT/ MRI brain  

4.1.6    
  complete metabolic panel, lumbar puncture for CSF study 

  (coagulation panel)  complete 

blood count  
 (LFT, amylase, lipase, stool/ urine occult blood) 

  FAST (Focused Assessment Sonography in Trauma 

patient), US, CT, MRI  
4.2  

4.2.1  72  

4.2.2 vaginal discharge swab  fresh smear for sperm, prostate specific antigen/ 
acid phosphatase, gram stain, culture 

4.2.3 post-puberty   vaginal discharge culture 
for N. gonorrhea  VDRL, anti-HIV  Anti-HBs, HBsAg 
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4.2.4  pre-puberty 

   
    

 

4.3  

 
 5  

   

5.1   
5.2    

  
 

5.3    
 

5.4    
5.5   

 

5.6  
 

 
 

1.  
  

  
2.   

  
    

   
 

3.   
  

  
4.      
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*

 (Non-suicidal self-injury)  
Non-suicidal self-injury in adolescence 

 * 
 

 (Non-Suicidal Self-Injury; NSSI)  
   

     (  

  )      
     

     
  

  
1,2  

 (intention)  
       

(psychic distress)   
 (hopeless)  (helpless) 

 (intermittent) 

  

  
 Muehlenkemp J and Gutierrez P . . 2550 

 (NSSI)  (suicidal attempt)  

 NSSI    (reason for living) 

 (future orientation) 3  2  
  
 (self-harm)    

 (conceptualization)     
 

  
 NSSI   

  . . 2523 

 (symptom)  
 borderline    NSSI 

  400 

 100,000   804  1,400  100,000  
 90  2.5  15 5 
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   20  
 (clinical 

population)    
  90   

 (community sample) 

 . . 2545  NSSI  13.9 
6  15-207 

   12-14  
  (clinical sample)  

  
    7 

     
 . . 2563  10-18  

    
 145   1   33    22.8  

 69.7  63    
 (  79.3)  (  75.9)  (  69)  

    
 10.41  8 

 20   
  

  9   
1.     

       
   

2.  
   

  (normalization)  

3.  
  

 (desensitization)  

     
   

 (coping skills)  
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 . . 2556  (American Psychiatric Association; APA) 

 non-suicidal self-injury disorder  diagnostic and statistical manual of 

mental disorders  5 (DSM-5 )10     
1.  1      

 5     
2.    (1) 

 (2)  (3)  (interpersonal difficulty) 

   
3.  1  (1)  

 (2)  (3) 

 

4.      
    
5.      

6.  (psychotic episode)  
 

 psychotic disorder, autistic spectrum disorder, Lesch-Nyhan syndrome, , stereotypic 

movement disorder, trichotillomania skin-picking disorder 

 
 

    
      

 (functions of the behavior)   
   (individual 

treatment planning)   
   

   
 The Brief Non-suicidal Self Injury Assessment Tool (BNSSI-AT) 

 The Cornell Research Program for Self- Injury and Recovery11   
    

  



44
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

44 

  BNSSI-AT (Thai-version ) 

 http://www.selfinjury.bctr.cornell.edu/perch/resources/baebsxbtham-bnssi-at-thai-version.pdf 

 
 

  
   

   
 (personalized treatment) 

   
1.      

   
2.   Stepped-care model9,12   

 (intensity)    
 (functional impairment)  (maintaining factors) 
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*  

 
Insomnia in children and adolescent 

 * 
 

 (insomnia)  
  (     )  (  

 )   1  
     

 (  )2     
 3,4 

  5 

 

 
 (insomnia)   ( initiating sleep) 

 (maintaining sleep)  
6  (sleep deprivation) 

7  

 

 

   36  20  
 23.8  11  

 8 

 

 

 2   process C 
(Circadian)  process S (Sleep-wake homeostasis) -  

1. Process C  circadian system 

   
 suprachiasmatic nucleus  hypothalamus  

2. Process S  (sleep-wake homeostasis) 

 (sleep drive)  (sleep debt)  
adenosine  8 

  2   NREM Sleep (non-rapid eye movement sleep)  
REM Sleep (rapid eye movement sleep)  NREM  REM  

 (  1)  
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 1 9 

 

 

  
      circadian system  

  10 
  

1.   6 -2   
 

   (separation anxiety)  
 (self-soothing)  

  (behavioral insomnia: sleep-onset 

association types)  

2.  2-6   
   

 (behavioral insomnia: limit setting type) 

  (nighttime fears)  
   (nightmare)  50 11  parasomnias (disorder of arousal 

from Non-REM Sleep  sleep walking, night terrors)  1-2  
 

3.  6-11    
    

    
  

     

4.    2  
    

0

5

10

15

20

25
NREM REM



49
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

49 

  
   

  12 
 (systematic review and meta-analysis) 

  1 

 

 1  (perpetuating factors) 5  
   

-  
(cognitive-emotional hyperarousal) 

-  homeostatic sleep pressure 

 

- 
 

-  
  

- 
  

  

 

- 

 

- 
 

 

  
 (insomnia disorder)  DSM-V13   

A.   3   3 
 1  3 :   

  
B.    
C.  3   
D.  3   
E.    
F.    (narcolepsy)  

(breathing-related sleep disorder)  (circadian rhythm sleep disorder),  
(parasomnia)   

G.   
H.  

 

  
   14 

1.    
1.1  :    

  

1.2   

1.2.1    
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1.2.2 :     

1.3   

1.3.1 :  ( light exposure) 
   

1.3.2 :  (bedtime routines) 

  

1.3.3 :   
  (attachment style)  (sleep 

patterns)   

1.4  

2.   

3.  (sleep diary)  (  2)
4.   The Children’s Sleep Habits Questionnaire (CSHQ) 

  4-10 15, The Thai version of Sleep-Related Breathing Disordered (SRBD) 16, BEARS 

Sleep screening tool17  

5.     
  polysomnography  sleep-

related breathing disorder, atypical parasomnia, periodic limb movement disorder  actinography 
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1.       
  

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

3.      

4. Neurodevelopmental disorder     

5.       beta adrenergic, stimulants, 

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

 

 

  (first line treatment)   
 (Cognitive Behavior Therapy for insomnia (CBT-i)) 

 (  )  
 (perpetuating factors)   

(dependence & habituation) 19  CBT-i  
    

 20 
 2    

1.   

1.1 Cognitive behavior therapy for insomnia (CBT-i) 

-  CBT-i  3  CBT-i  
   

1.1.1  
     

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

Onset (DLMO)  melatonin   
1.1.4  circadian rhythm delay 19 

 CBT-I   (primary insomnia)   
 (comorbid insomnia)      
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 3  Cognitive Behavioral Therapy (CBT-i) 7,21 

  
 (behavioral techniques) 

1. Sleep education 

 

-   

   

 (  4 )  

 (    )   
 6   

2. Stimulus control 

  

 -   20  
  

 
3. Sleep restriction therapy 

 homeostatic sleep drive 

 

  
 

  

-  2  

-   

(time in bed/ TIB)  5  

-  

-  

-  1 :  sleep efficacy=  (total 

sleep time)/  (time in bed)*100 

o  sleep efficacy  90%  TIB 15  

o  sleep efficacy  85%  TIB  

o  Sleep efficacy  85-90%  

*    
  

4. Relaxation training 

 

progressive muscle relaxation, guided imagery, breathing technics 

 (cognitive techniques) 

5. Cognitive therapy 

 
  

 

  

-  

( )  

 ( ) 

- Socratic questioning, , behavioral experiment 
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-  CBT-i  
 7 19 

     
1. Sleep education   
2. Sleep restriction therapy  15 

   1    1  
 20     

 15    20  
 

3. Stimulus control   
   

  (Graduated Extinction; GE)    
     

      

4. Cognitive technique    
 9     

:  
: 1  

:  2   2  

: 14  
:  2   1  14  

  

:  
 

-  CBT-i 19  

 delay sleep phase  (
 2 ) CBT-i   

1. Sleep education 
   

2. Sleep restriction therapy  
 2  

  
3. Stimulus control   

 

4. Relaxation techniques   body scan  
  
5. Cognitive technique   
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1.2 Behavioral treatment   
 

 12 

   
1. Extinction  6 -2   
 (Self-soothe)    

  (  
 )   

 graduated extinction   

2. Sleep hygiene   
   
   

 nighttime fear  CBT-i  

3. Limit-setting  sleep hygiene  

    12  

2.  

  
     

   
 circadian   

(withdrawal) 22 

 4  
 

 

   
    

CBT-i    
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*  

 
Bridging the gap: transition of adolescent with chronic illness to adult healthcare  

 * 
 

1  90 

  (transitional health care)  
   

2 

  . . 2556  12-18  4.5 
   40   16-17 

 70  17-24 
 16-36  18   (lack of independence)3 

 
 (psychosocial)  (identity)  

(independence)  (health care team)4 
 

 14-20   
 (self-esteem)  (psychosocial support)  

5  
 12-18    2-3  

 3     (self-management) 
6   

 
      

Health care transition   
  

2,7 

Transition readiness   (  ) 
 (transfer)8 

 
9  

1.  

2. 
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   (body image)  

 
1.  (10-13 ) 

  
 

2.  (14-17 )   
   

3.  (17-20 )  
   

  1 

 (biopsychosocial) 
 

   HEADSS (Home, Education, Activities, Drug use and abuse, Sexual behavior, 

Suicidality and depression)  
      

   
  

1.

2.

3. 10  1

 1  
 10 

  

 

 

 
 

 

 

 

 

  (autonomy) 

 

 

 

 

 (self-care) 
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    (  1)   
1.   

  

2.    

 
 

  

3.

4.

 1 11 

   
  

 

 
  

 
  

 
 

 
 

 

 

/ 
     

 
  

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

 
  (objective factor) 4  

(subjective factor) 6   2 
 (Transition Readiness Assessment Questionnaires; 

TRAQ)  (validate) 12 
 5 13   
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1.    
  

2.     
3.     
  

4.       
 

5.      

 

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

 

 
 

  

1.  

2.  

3.  

4.  

 
- /    -  ( ) 
- /  -  (neurocognitive)/ IQ 

 
-    - /  
- /  (self-efficacy) - /  
- /   - /  
-  ( ) 
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5.  

    

  the six core elements of health care transition 

 
 American Academy of Pediatrics (AAP), American Academy of 

Family Physicians (AAFP)  American College of Physicians (ACP) . . 2561  6 
9,15-18  2  

 
 2 9,15-18 

   
1.  

(12-14 ) 
 

  

  
( ) 

2. 
  

(14-18 ) 
1  

 
 

 

 

3. 
/ 
 

(14-18 ) 
 (transition 

readiness assessment)  14-16  

  
( ) 

4.  
(14-18 ) 

 

 
  

 
 

 
 
 

5.   
(18-21 )  

 

 

 

6.  
(18-26 ) 

 
 

 

 /  
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5,19 
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*  

 
  Childhood chronic arthritis 

 * 
 

 (arthritis)     
 acute arthritis  chronic arthritis  (chronic arthritis) 

 
  

    
 2  3    (limitation of range of motion)  

(tenderness or pain on motion)  (increased heat)1 

 

 
1.  rheumatology  

1.1 Juvenile Idiopathic Arthritis (JIA)2   16  
 6  

 7-14.8  1,000 3,4  

1.3-22.6  100,000     11-15 5  7 2  
1.1.1 Systemic arthritis  6  

39   1   1  (quotidian 

fever)    
       

     
   

1) Well-circumscribed, evanescent salmon-pink rash  
    (Koebner’s 

phenomenon)  
 (evanescence rash)  

2)    
   distant heart sound 

 rub   
3)  
4)     

 

  3 

 2    1  4  
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  10,000   neutrophil  

  400,000-500,000  

1.1.2 Oligoarticular juvenile idiopathic arthritis  4 

 6      
    (uveitis)   antinuclear antibody (ANA)  

  3-6  6  
1.1.3 Polyarticular juvenile idiopathic arthritis (rheumatoid factor negative) 

 5   6   rheumatoid factor  
 2   

    
1.1.4 Polyarticular juvenile idiopathic arthritis (rheumatoid factor positive) 

 5   6  rheumatoid factor 
 2   3   

   oligoarticular juvenile 

idiopathic arthritis  polyarticular juvenile idiopathic arthritis rheumatoid factor negative 

1.1.5 Psoriatic arthritis  (psoriatic rash)  
       

    2   
1)  (tendinitis)   

(sausage digit)   dactylitis  

2)    (nail pits) 

 onycholysis  
3)  

1.1.6 Enthesitis-related arthritis  6  
  tendon, ligament, fascia, joint capsule  (enthesitis) 

  (sacroiliitis)  
HLA-B27   HLA-B27   

, ankylosing spondylitis, enthesitis-related arthritis, sacroiliitis with inflammatory bowel disease, reactive 

arthritis  (anterior uveitis)  

1.1.7 Undifferentiated arthritis  6 

  
1.2 Juvenile systemic lupus erythematosus   

       

1.3 Juvenile dermatomyositis   (heliotropic 

rash)   Gottron papules    
       

1.4 Inflammatory bowel disease   
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1.5 Scleroderma   endothelial  fibroblast 

      

1.6 Sarcoidosis   
  conjunctivitis  noncaseating granuloma  granulomatous panuveitis 

 

1.7 Sjogren syndrome  
   

1.8 Mixed connective tissue disease (overlap syndromes)  
       7 

1.9 Henoch-Schoenlein purpura  
    

1.10 Kawasaki syndrome  coronary 

artery         
8     neutrophils 

 

1.11 Polyarteritis nodosa   
(palpable purpura)  (erythema nodosum) 

9  

1.12 Behcet disease    
 erythema nodosum  10 

2.  autoinflammatory disease  periodic fever   innate immunity 
  11   

2.1 Familial Mediterranean Fever (FMF)  1-3    erysipelas 

  

2.2 Tumor necrosis associated periodic syndrome  7  
 maculopapular rash  urticaria    

2.3 Mevalonate kinase deficiency  3-7   maculopapular 

rash      
3.  orthopedics  

3.1  (trauma)  fracture12  

3.2 Synovitis  foreign body13  

4.  
4.1  (septic arthritis)  1-2  

       
 septic arthritis  Staphylococcus aureus, Kingella kingae, 

Streptococcus pneumoniae, Streptococcus pyogenes14 

4.2    parvovirus B 19, chikungunya, 

hepatitis B, hepatitis C, HIV15   
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4.3   Mycoplasma  
     Lyme disease  Borrelia burgdorferi 16 

5. Reactive arthritis   group A Streptococcus (GAS) 

 2  17 

5.1 Acute rheumatic fever  
 migratory polyarthritis   

  
5.2 Post-streptococcal reactive arthritis    
  GAS  2   

6.  
6.1 Leukemia  

 blast cell  (synovial fluid)18  x-ray   radiolucent 

bands, coarse trabeculation19 

6.2 Neuroblastoma   
 20 

7.  hemarthrosis   
7.1 Hemophilia   

7.2 Pigmented villonodular synovitis    
magnetic resonance imaging (MRI)21 

7.3 Synovial hemangioma  benign intra-articular tumor  
 22 

 
 (approach to the child with joint inflammation)  

1.  
 orthopedics  

2.   (monoarthritis) 

  orthopedics 

3.    
    

4.   JIA  
 30     

      
     osteoid osteoma23  

growing pain   24  
5.  (position)  orthopedics 

 JIA  
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6.   
 autoimmune   
   fibromyalgia  hypermobility syndrome 

7.   
 (acute)  (trauma)  (infection) 25 

8.     
 reactive arthritis  Yersinia, Campylobacter26 

 
  

    

https://ped-rheum.biomedcentral.com/track/pdf/10.1186/1546-0096-11-44.pdf  search “PGALS” 
 google database     (effusion)  

    
   

1.    2   2  
  

   (limp, limping)  
    

 

2.    
 2    

3.   
      

 2   
  2   2   2 

   2    
  

4.   2   2  
 4    

 2    2  
 

5.    
 2  2   
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1.     
    

 

2.   
      

3.    complete blood count (CBC), Erythrocyte 

Sedimentation Rate (ESR), C-reactive protein, x-ray    
 x-ray     
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*  

 
Pitfalls in management of anaphylaxis 

 * 

 
 (anaphylaxis)   

 (IgE-mediated reaction)  
 (mast cell)  (basophil)    (histamine)  

(platelet activating factor)  (tryptase)  (prostaglandin)  (leukotriene)1,2 
        / 1-4 

5-7 

  1.6-5.11,4 

1,3,4,6-15  
  

  
 

 
 . . 2560 

 1  3  16 
1.  ( )  “ ”     

      

1.1       wheeze stridor 

  peak expiratory flow     

1.2      
  

2.  ( )  2    
“ ”  

2.1          

2.2       wheeze stridor 

peak expiratory flow     

2.3      
   

2.4       

3.  ( )  “ ”  

3.1 :  systolic   30  
systolic  

3.2 :  systolic  90   30 
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   (drooling)   (irritability) 

 2 
 6 17-20   

1.    9 15,21-23 
      2  

   9,10,24 
     9,21,25   

     
          

   
2.   

15     (penicillin) 
 (non-steroidal anti-inflammatory drugs)1,2,24,26-28 

  
    

 
   

3.        
    (Solenopsis geminata) 

1,2,9,29    9,10,30  

4.    
 

 31-33 

 
 

  
1. Vasovagal syncope      
   

   2,17,34,35  
2. Scombroid poisoning  histamine poisoning  (food poisoning) 

       (histidine) 
  

  
36,37    

   scombroid 

poisoning  
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3.  (mast cell activation disorders)  
 (mastocytosis)  (mast cell activation syndrome) 

 (mediator)   (histamine)  (prostaglandin)  (leukotriene) 
  

 (recurrent anaphylaxis)2,38,39  
 hymenoptera 38,40-43  

 
 

1.   
(tryptase) 44,45  1-2  

 24 45  1-2   5 46,47 
 serum tryptase   

cut off  11.4 45  
1,45,48  20  24  

 (mastocytosis)17  
16  

2.  
2.1  (allergen skin test) 

  2,17  (skin prick test)  (commercial 

allergen extracts)  (prick to prick test)  (intradermal test) 

       
 20     4-6  

 (false negative)   7  
 (false positive)  (dermographism) 

2.2  (specific IgE)   IgE 

    2 

  
  specific IgG  

  specific IgG  
 49-51 

2.3  (oral challenge test)  
  (gold standard) 

  4-6  
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 (airway)  (breathing)  (circulation) 

 (decontamination)  52-54  
1.  (adrenaline)  

1,15,55,56   (biphasic anaphylaxis) 
8,17,53,57,58    adrenergic receptor  

  
 1,5,7    

(1:1,000) 0.01    0.3   0.5  
 (mid anterolateral thigh)5,7,53,59  

 1-2   5-15 1,5 
 0.1   2-10  

1   
1.1    (deltoid)   

  (mean plasma epinephrine concentrations)  
 mid anterolateral 60 

1.2   (syringe)  1  
  vastus 

lateralis  1-1.5 17,53,61  
1.3   

     1,62 
   

  

1.4   
 (fatal anaphylaxis) 

    62  
1.5   

    
2.  (antihistamine)  1 (H1-antihistamine)  

chlorpheniramine, diphenhydramine   2 (H2-antihistamine)  
ranitidine, cimetidine  17,53 

  
2.1  1 (H1-antihistamine) 

2.1.1 Chlorpheniramine 0.25   10  

 6 52,53  
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2.1.2 Diphenhydramine 1  (  50 )   
25-50   6 7,53   

2.2  2 (H2-antihistamine)  

2.2.1 Ranitidine 1  (  50 )   50  
  5   8 53,54  

2.2.2 Cimetidine 4   8   6 54  
3.  (corticosteroid)  

 
 (biphasic anaphylaxis)1,17 

 3    (severe anaphylaxis) 
 16   

 methylprednisolone 1-2  (  125 )  6 7,63  
4.    

 crystalloid  0.9% normal saline 5-10   5   30  
 1 54  

5.       

5.1 Salbutamol MDI  2-6   (spacer)  
5.2 Salbutamol nebule (2.5 ) 1-2 nebules  (  2 nebules) 

 (normal saline solution) 3    
5.3 Salbutamol solution (5 ) 0.03  (  2.5 

  5 )  (normal saline solution) 3   
6.  (glucagon)  beta blocker 

   20-30  (  1 ) 
  1-5   5   5-15  

    
 7  

 
1.   

 (anaphylaxis card) (  1) / 
  (adrenaline prefilled syringe)  

      3 

 (  2)64 / 
     

   / 
    



82
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

82 

2.        
  (oral food challenge test )  

(oral immunotherapy)  

3.    
(cross reactivity) 

4.      

(venom immunotherapy)  

5.   

 

 1  (anaphylaxis card)  
:   (allergy.or.th/2016/pdf/Thai_Anaphylaxis_Patient_Alert_Card.pdf) 

( ) 
 

 
 2 64  

:      
( ) 
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*  

:  
Headache in children: when to worry 

 * 

 

 
 12   

:  1   
: 1    

    2-6  
 8-9  10   

      

    
 1  1-2  

 
:     

:  40   
   

:    
:   
:    

 

    
  

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

 3   1.  (primary headache)   
2.  (secondary headache)  3. 

  (cranial neuropathies, other facial 

pains and headaches)1  

    (migraine)  tension-type 

headache    
   

  
     

  
  

 (red flag signs)  
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1.  (pattern of headache) 
  
 5  (  1)2  

1.1  (acute headache) 
    (systemic viral infection)  

   
(acute severe headache)  thunderclap headache  (subarachnoid 

hemorrhage)   
1.2   (acute intermittent/ episodic headache) 

  tension-type headache 

1.3  (chronic non-progressive headache) 
 

1.4  (chronic progressive headache) 
   (brain 

tumor),  (increase intracranial pressure) 
  

1.5  (new daily persistent headache) 
  

 3 

 

 
 1  (headache patterns)  

:  Pediatric Headache: A Review. Pediatrics in Review, 2012 
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2.    (characteristic, location, severity,
and duration of headache)   

   (bilateral frontal or temporal) 
 2-72   tension-type headache  

  30 -7    
   

 (occipital)  
 posterior cranial fossa  

  
   (night 

awakening pain)  
3.  (associated symptoms)  

         
  /   (photophobia)  (phonophobia) 

     
  

4.  (relieving or aggravating factors) 
(supine position) / /   valsalva maneuver  

  (upright position) 
4 (intracranial hypotension)  

   
5.  (aura)    photopsia

 (visual aura)  
 (scotoma)  (fortification 

spectra)  5  60 5 

 
     

  
  (increased intracranial pressure) 

 corticosteroid, oral contraceptive, isotretinoin, tetracycline 4   

 
 (first and second degree relatives) 

 90 5,6 
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  3   
  

 fundoscopy  (papilledema)  

 (red flag sign) 2  

1. /  

2. / /  (valsalva maneuver)   
3.  (  6 ) 
4. :   (papilledema) 

   

5.  (systemic symptoms)       

6. :   

(hypercoagulable state)  (neurocutaneous disorder)  
(genetic disorder)   (autoimmune disease) 

 (neuroimaging)  
  6  

   
(MRI brain)  

 (CT brain)   
 CT brain   

 
 

 
     

 (migraine) 
  10 7 

 2    (migraine with aura)  (migraine without aura) 

 

  
   2-72   4-72 6 

 ICHD-3   1  
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 1  (migraine without aura)1  
A.  5   B  D  

B.  4-72  (  ) 
C.  2  4   

1.  

2.  

3.  

4.  
 

D.   1   

1.  /  

2.  (photophobia)  (phonophobia) 

E.  ICHD-3 

 
  2    

1.  (lifestyle modification)   
  

    
1.5    

       2,4,5,8 

2.  

2.1  (acute treatment) 
   

   
    

nonsteroidal anti-inflammatory drugs (NSAIDs)  ibuprofen  7.5-10   
 2-3   (medication overuse 

headache)  acetaminophen  15  
 NSAIDs    

 triptan  United States (U.S) Food and Drug Administration (FDA) 

  rizatriptan  6   sumatriptan, almotriptan, zolmitriptan 

 12-17 4,5 
2.2  (preventive treatment) 

  2  
 /  9 

  flunarizine, amitriptyline, propranolol, topiramate   randomized 
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controlled trial (The Childhood and Adolescent Migraine Prevention, CHAMP trial)   amitriptyline 

 topiramate  (placebo)10 

 
 

 Migraine without aura  

 
 

 12     1     
  
    

 ICHD-3 

   
 acetaminophen  15  
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*  

 
Dengue management  

 *   * 
 

  . . 2551 
 . . 2563    63.2-241.0 
 100,000   (  1)  0.07-0.13 

  
   

 

 
 1   . . 2551-25631 

:   

 
2,3 

 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, ,    

 
   4   

1. Undifferentiated fever:  

2.  (Dengue Fever; DF) 

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

4.  (Expanded dengue syndrome or unusual dengue) 

 
  

141.8

89.3

183.6

109.1 122.3

241

63.2

222.6

97.7
81.7

131.6

197.3

108.8

0

50

100

150

200

250

300

2551 2552 2553 2554 2555 2556 2557 2558 2559 2560 2561 2562 2563
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2-4 
 DHF  3       

  

1.  (febrile stage)  

2.  (critical stage)    
  DSS   

3.  (convalescent stage)  
 

 DF  DHF   DF  2    
   DHF  

 DHF  2    
1.  (plasma leakage)  

 cytokine   vascular permeability   
 (pleural surface)  (peritoneal surface)  

 (pleural effusion)  (ascites)  
 48    

2.   2    (thrombocytopenia) 

 (coagulopathy)  

2.1  (thrombocytopenia)  
(bone marrow suppression)   virus-antibody complexes 

 monocyte  platelet-activating factor   
2.2   cytokine 

  anticoagulant  activated partial thromboplastin time (APTT)  
 

 DHF2,3,5   
1.  (febrile stage) 

 5-7          

           tourniquet test 
 10  (  2)  2-3    

      

  
 complete blood count (CBC)  (white blood cell; WBC) 

  WBC  5,000   
lymphocyte  neutrophil  24  

 100,000    hematocrit 

(Hct)   10  
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 2  tourniquet test  DHF  

:    

 

 
 3  DHF  

:   80   . . 2559  
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2.  (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   
   

  
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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 4  petechiae  DHF  

:    

 

 
 5  (CXR)  right lateral decubitus  pleural effusion  DHF  

:    

 

3.  (convalescent stage) 
  

    
 (convalescent rash) (  6)   

 pulse pressure   
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 CBC  Hct   

   
 

 
 6  convalescent rash  DHF  

:    

 
 DHF  4  (  1) 

 
 1  

  
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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2,3,5,6 
   

   DHF 

  

1.   
     

   
  

  
   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.   

   
 48      

   

 
-      
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-   2-4   1-2  
   

 pulse pressure  

-  Hct   4-6    

-   8-12  1  
 0.5   
 

  
 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  

 

  
 

 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 

 

: FWB 10 
 PRC 5  

  

 rate IV fluid  7, 5, 3, 1.5  

  
 IV fluid  24-48   
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 2  

   
 

 

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 

  

 10% Dextran-40  
:   

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) 
   

 10% dextran-40: 10   1   Hct  10 
 3     10% dextran-40  1   Hct  10 

 
:  renal tubular obstruction  
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 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 

 

 
  

1.   10 
 (total blood volume)  60-80   

2.     Hct  
 20    Hct  

3.    thalassemia, G6PD deficiency  

    
 fresh whole blood 10   packed red cell 5  

   Hct 

  
    

 
3.  (convalescent stage) 

      
  furosemide 1  

3,5 
-   24   

-  1   
-  Hct  

-  50,000   
 1-2      

  7   
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 3 1,10 
 (category)  

 (Active bleeding) 
 (intravenous inhibitors of gastric acid secretion) 

Ranitidine Histamine 2 antagonist - 3-5   8  
Omeprazole Proton pump inhibitor - 1-3   1-2  
Pantoprazole  Proton pump inhibitor  -  40 : 0.5-1   1-2   

-  40 : 20-40   1-2   
 

-  40 : 1-2   (bolus dose) 
 (continuos infusion) 0.1-0.2  

-  40 : 80   8  
( )  

 (intravenous vasoactive infusion) 
Octreotide Somatostatin analog - 1   (bolus,  50 )  

1    8   1-4  
 (  250  8 ) 

Vasopresssin Antidiuretic hormone - 0.002-0.005   12  
-  1-2  (  0.2  ) 

 (Prevent of rebleeding)  
 (oral inhibitors of gastric acid secretion) 

Ranitidine Histamine2 antagonist - 2-3   2-3  
 (  300 ) 

Famotidine Histamine2 antagonist - 0.5   2  
(  40 ) 

Lansoprazole Proton pump inhibitor - 1-1.5   1-2  
(  30 mg - )  

Omeprazole Proton pump inhibitor - 1-1.5   1-2  
(  20  - ) 

Esomeprazole Proton pump inhibitor -   3.5-5   2.5  
                5-7.5   5  
-  1-11   20   10  

    20  20  
-  12   20-40  

    (adhesive protection)  
Sucralfate Local adhesive paste - 40-80   4  (  1 ) 

    (oral prevention of variceal rebleeding)  
Propranolol  Reduce mesenteric 

blood flow (beta-
adrenergic blocker) 

- 1   2-4  
-  3-7   8  

 25  
:  Boyle JT, 20081  Neidch GA, Col SR, 201410 
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 intussusception  Henoch-Schönlein purpura 
 anal fissure  hemorroid  

 
   

 (per-rectal examination; PR)  polyp  PR 
 PR  anal fissure   

       
  

 
  
  

1.  24  
2.

2.1   
  

2.2  (polyp)   
  

  
    

   
 

 
  

  
  1  5 
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 1  

 

 
-  (vital signs) 
-  hemodynamic status  
-    

-   
-   

 tachycardia orthostatic hypotension 

-
-  

-  
(initial assessment and resuscitation) 

 

 1

 2

 3

 4

  
 (  4) 

1.
2.
3.
4.
5.
6.
7.  (variceal bleeding) 
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3.    (choledochal cyst), panhypopituitarism

 (  2  3) 

 2  
:  Feldman AG, Sokol RJ, 20208 

 3  
  

  
galactosemia  galactose 
tyrosinemia NTBC  tyrosine/ phenylalanine  
hereditary fructose intolerance  fructose  sucrose 

  
cystic fibrosis pancreatic enzymes 
bile acid synthesis defects ursodeoxycholic acid 

 hepatoportoenterostomy (Kasai procedure) 

 mucosectomy and choledochoenterostomy 

spontaneous perforation of common bile duct surgical drainage 

inspissated bile, common bile duct stone biliary tract irrigation 

   

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

:  Feldman AG, Sokol RJ, 201913

 whole exome sequencing

 

 

   

 (  2) 
 

   
 genotyping (  3)
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 (liver biopsy) 9    
  95  94    bile duct 

proliferation, bile plugs, portal tract edema and fibrosis with preservation of basic hepatic lobular architecture 

 
  . . 2557  2     

 www.pthaigastro.org 

 targeted gene panel  
Whole Exome Sequencing (WES)  

 
  3  

 
  

  3 

 3   
: MCT=Medium Chain Triglyceride 

:  Feldman AG, Sokol RJ, 20208 

  

 

 

  portal hypertension 

 

: MCT formula   

 

:   

 portal hypertension  
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*

 
Practical point in pediatric obesity management 

 * 

 
 1  3 

 . . 2518  . . 2559  18   1.9   39 
 650   13    5-19   340 

  . . 2562  5   38  

 meta-analysis2  5-12   5.8 
 12-19   8.6   11.2  14.6  2   

  25573  1-5  
 ( )  

 11.4  6-14     13.9  

 
  

   
 Pitayatienanan, et al.4,5   25  52 

   25  33 
      

         
  

  Pitayatienanan, et al.4,5 

 12,000   46   56 
 5,864   694  

 1.5 
5    
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 (leptin)  (ghrelin)  
  (orexin) 

6-8  

   2  National Sleep 

Foundation (NSF)  1-2   3-5   6-13   11-14, 10-13  9-11 
   1-5   10   35.9  6-9   10-14  

 10   48.1  58.7  8   3.4  7.4 9 

 
  60   5  

 . . 2557  6-9   10-14    42.7 
 28.8 9 

  . . 2557 
  1-5   1.6  3  

   10-14  2.4  3.7  
9 

   
   1-5   1.6  

 1.4   
 1-5   41  44.8  6-9   62.7  74.8  10-14   72.3  66.1 

9 

 
 5 

 3  2   
 2-6   0.7±0.8   6-15   0.9±0.9  

 1.3±1.4  1.5±1.5   2   6.5 



155
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

155 

 6-15     3   27.6 

   2  8   
 5 10 

6-8,11,12  fat mass and 

obesity-associated (FTO) gene   melanocortin-4-receptor (MCR4) deficiency  
   proopiomelanocortin 

(POMC) deficiency POMC  adrenocorticotropic hormone  melanocytes-stimulating 

hormone    Prader-Willi syndrome 

 15q11.2-q13   
  1 

 1  
   

monogenic disorders 
- melanocortin 4 

receptor (MCR4) gene 

mutation 

-    
  

- MCR4 mutation 

- leptin or leptin receptor 

gene deficiency 

-   
 

- leptin 

- proopiomelanocortin 

(POMC) deficiency 

-     
  

(hyperproinsulinemia) 

- loss of function 

mutations of 

POMC gene 

- FTO gene polymorphism - Ghrelin    - homozygous for 

FTO AA allele 

syndromes 
- Prader-Willi -  (neonatal hypotonia) 

   
(almond-shaped eyes)  fish-like mouth 

  (hypogonadism) 
  

- elevated ghrelin 

- partial deletion of 

chromosome 15 

or loss of paternally 

expressed gene 

- Bardet-Biedl -  retinitis pigmentosa   
(polydactyly)  (syndactyly)   

- BBS1 gene 

- Cohen -    
   (prominent 

maxillary incisors)  

- VPS13B (COH1) 
gene mutation 
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 1  ( ) 
   

- Alstrom -   retinitis pigmentosa 

    
 (cardiomyopathy) 

- ALMS1 gene 

- Albright hereditary 

osteodystrophy 

-     
(PTH resistance)  

- GNAS gene 

- Carpenter -    (cranial 

synostosis)   
- RAB23 gene 

nutation 

- Biemond -   iris coloboma 

   
- 

- Down -    - Trisomy 21 

- Turner -   web neck lymphedema  

-  (ovarian dysgenesis) 
- XO chromosome 

endocrine  
- hypothyroidism -     

 myxedema 

- TSH FT4 

- glucocorticoid excess 

(Cushing syndrome) 
-   (hirsutism)  (moon 

face)   
- dexamethasone 

suppression test 

- growth hormone (GH) 
deficiency 

-   - Evoked GH 

response. IGF-1 

- pseudohypoparathyroidism -   (short metacarpals) 
   

  
(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   

 
   

    
(small for gestational age)  (large for gestational age) 

8 
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 (gut microbiota)    
 (short chain fatty acid, SCFA) 

 (lipogenesis)  SCFA  Carbohydrate Responsive Element-Binding 

Protein (ChREBP)  Sterol Regulatory Element-Binding Transcription Factor I (SREBP1) 
 fasting induced adipocyte factor (FIAF)  lipoprotein lipase 

15 

 fatty acid oxidation   adenosine 

monophosphate kinase     
  lipopolysaccharide  toll-like receptor 4  inflammatory cytokines, chemokines 

15 

6,11 

    
  cholecystokinin, glucagon-like peptide 1, peptide YY  (vagus) 

  (ghrelin)  
 adiponectin  leptin  arcuate nucleus  solitary tract nucleus 

 (brainstem)  adiponectin  
  leptin  

  

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

nucleus    proopiomelanocortin 

(POMC)  cocaine and amphetamine-related transcripts (ART)  anorexigenic peptide  
 

 melanocortin  alpha-melanocortin-stimulating hormone  
  peptide YY 

 vagal-brainstem-hypothalamic pathway   peptide YY   
homozygous FTO gene mutation   ghrelin 

 

    hypothalamic obesity 

  craniopharyngioma, diencephalic tumor    
 (eating disorders)  binge eating disorder  night eating disorders 

  tricyclics antidepressants, glucocorticoids, antipsychotic drugs, antiepileptic drugs, 

sulfonylureas  

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

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

hypoventilation, and autonomic dysregulation with neural crest tumor)  1  
  hypoventilation    
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(central diabetes insipidus)     
 neural crest tumors  6,11,14 

 
1.

2.

3.  
4.  
5.

  
1. 1,16

1.1  5   (Weight-for Height; WH) 
  (WHO WH SD z-score growth standard median chart) 

1.1.1  (overweight)  WH  2SD 

1.1.2  (obesity)  WH  3SD 

1.2  5-19   (Body Mass Index; BMI)  
 

1.2.1   BMI-for-age  1SD  

1.2.2   BMI-for-age  2SD 

1.3   
(percent of median weight-for-height) 

1.3.1 Overweight  120-140 % median WH 

1.3.2 Moderate obesity  140-160 % median WH 

1.3.3 Severe obesity  160-200 % median WH 

1.3.4 Morbid obesity   200 % median WH 

2.  6,7,11,12,14  
growth hormone deficiency, hypothyroidism, Cushing syndrome   
(slow linear growth)   (hyperphagia) 

 (dysmorphic features)   
   

     thioridazine, 

olanzapine, clozapine, risperidone, lithium  amitriptyline   valproate, carbamazepine  
gabapentin  beta-blocker  propranolol  cyproheptadine  

3.   24 
(24-hours dietary recall)  (food frequency questionnaire) 

    5   
    (  2) 



159
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

159 

 2   
 -   

-   

-       

 -    
-  

 
 

-       

-     (  
)      

-      

   
 -       

  
 -   

      
-       

  

-     
     

-      
:  Brown T, et al., 201913 

 

4.    
       

     
  (  3  4)  

 
 3   

  

 acanthosis nigricans, skin tags, hirsutism, acne, striae, pseudogynecomastia (male), 
intertrigo, xanthelasmas (hypercholesterolemia) 

 papilledema, reduced venous pulsations (pseudotumor cerebri) 
 tonsillar hypertrophy, obstructed breathing 

 hypertension  

 wheeze, exercise intolerance 
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 3  ( ) 
  

 hepatomegaly, hepatic tenderness ( nonalcoholic fatty liver disease) , abdominal 

tenderness (gallstones, gastroesophageal reflux) 
 flat foot, groin pain, painful or wadding gait (slipped capital femoral epiphysis) , tibia 

vara (Blount disease), lower-limb arthralgia 

 goiter, extensive striae, hypertension, dorsocervical fat pad, pubertal staging, reduced 

growth velocity 

 
short stature, disproportion, dysmorphism, developmental delay 

: , 255716 

 4  
/     

 
dyslipidemia HDL<40, LDL >130, total 

cholesterol >200 mg/dL 
fasting lipid profile 

hypertension SBP>95% for sex, age, height urinalysis, electrolytes, BUN, 

creatinine 

 
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 

 
nonalcoholic Fatty Liver Disease 

(NAFLD) 
hepatomegaly, abdominal pain, 

dependent edema, increased 

transaminase 

AST, ALT. ultrasound, fibroscan 

or CT 

 
pseudotumor cerebri headaches, vision changes, 

papilledema 

lumbar puncture (CSF opening 

pressure), CT or MRI 
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 4  ( ) 
/     

 
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  

 
obstructive sleep apnea snoring, apnea, restless sleep, 

behavioral problems 

polysomnography  

:  Sheila Gahagan, 20196 

5.   3  4
 (Height-for-Age; HA) 

 50  
16  

 
1. 16

 (overweight)   3-6  
  5  7   (morbid 

obesity)     (weight maintenance) 
  

 5  
 7   

1.  morbid obesity /  
   Blount’s disease 

 obstructive sleep apnea 

  

-  lipid profile, fasting blood glucose 

 alanine aminotransferase (ALT) 
-  

(weight reduction) 
-  

-  2-6  

-  
2.  morbid obesity -  (weight 

maintenance) 
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 5  ( ) 
 7   

1.  morbid obesity 
(  

 55    65  
 

) 

-   
-  

 (weight reduction)  
 5-10  

-   
-  2-6  

-  

2.  morbid

obesity 

-  

2.1   -  
(weight reduction) 

-  

-  2-6  
2.2   -  

(weight reduction)  5-10 
 

-   
-  2-6   
-  

: , 255716 

 7    
   

  (weight reduction) 
2.    

 (hypocaloric balance diet)11,17   
   (  6) 
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 6    

  ( ) 
Physical activity 

Sedentary level 
(kcal) 

Moderate level 
(kcal) 

Active level 
(kcal) 

 2-3 1,000 1,000-1,400 1,000-1,400 

 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 

 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  
 

  
500-1,000   0.5-1   

 Holiday-Segar method  Ideal Body Weight-for-height (IBW) 16 
 500  70-80   IBW 40  

 Holiday-Segar  1,900    
1,900-500=1,400  70-80  1,900   1,330-1,520 

  
Moderate energy deficit diet  

   1,500-1,800  
    30  

  
  

17  

Low caloric diet  BMI  25-34.9    
  800-1,500   8 

  3-6  17 

Very low caloric diet  800   BMI 
 40   

   10-20  
17  

3.    3   2  
 30  20-25  45-50 

  1.5-2  
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  1  (250 )  150  
 110   ( )  90  

 2    

  1-2   2-3 
     100   

   120   
4.     

 6,11,17  

 
    

  
  

4.1    
     

  
 

4.2   
    

  

4.3      
 1   1-2    6-12  5-10  

 ½  1   2-3   1   
1  2   2-3   1   

4.4     
  7    

4.5     
    

   
4.6   

      
   

4.7     
   

  
  

4.8   
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4.9    
       

  
   

5.  

 6-17   60  
  60    3  

 3   3 
7,18-21    

5.1  (moderate intensity)   6.5 
        16-19 
   

5.2  (vigorous intensity)   9.6 
     22.5-25  

    

5.3  

5.3.1         30  

5.3.2     3  

5.3.3      
3   1  

5.3.4     
60  3  

5.3.5    
 60   3  

5.3.6    
  60  

 3  
6.  

 16    pancreatic 

lipase inhibitor   orlistat   
      

6  

7.   
  sleeve gastrectomy, Roux-en-Y gastric bypass  adjustable 

gastric band6,11,14,17   



166
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

166 

7.1   
7.1.1 BMI  35  severe comorbidity  severe 

OSA, pseudotumor cerebri, severe progressive steatohepatitis  

7.1.2 BMI  40  comorbidity 

7.1.3 Physical maturity  95% of predicted adult stature  
Tanner stage IV 

7.1.4   

7.1.5   
  

7.2  

7.2.1  

7.2.2  

7.2.3   
 

7.2.4  12-18  

7.2.5  

 
 

 
 0-5   6-12   13-18 22  

   
   

 6  

  4-6   12  
 4-6   12 6  

   
    

    
    
6  

    
 

    
  

  60  5  



167
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

167 

  
     

 (  7) 
 

 7   
  

 -  
 -  
 -  

  -   3   2  
(2-6 ) -    
 -      

 
 -   

 
 -  
 -   
 -  

 
 -  

 
 -  

 -  
 -  
 -  
 -  
 -   
 -    
 -  

 -    
 -   
 -   
 -   
 -   

:  Martin Wabitsch, 20087 
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 4 8,12,13 

 Intrapartum Antibiotics Prophylaxis (IAP) 10,11,13  

1.  GBS    
2.  GBS  
3.  GBS  vaginal-rectal swab 

4.  GBS   
4.1  37  

4.2  18  

4.3  38  

4.4  Nucleic Acid Amplification Test (NAAT)   Polymerase Chain Reaction (PCR) 
 GBS  (  NAAT)   IAP 

  
 4  

 EOS 

 Suspected  Confirmed Triple I 

 34   34  

No Yes 

- Blood culture birth 

- CBC with differential ± CRP  
6-12  

-  Empirical antibiotics  
Ampicillin  Gentamicin

 

 

 

 Blood culture 

Blood culture 

Negative  

 

 48  
 

 48  
 

 

Blood culture Positive 

-  antibiotics  
antibiotics  

- Lumbar puncture  CSF exam 

 culture 

 meningitis  meningitis 

 antibiotics 

14-21  

 antibiotics 

7-10  

Blood culture 

Negative 

 

 antibiotics 
 48-72  
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*  

 
Airway foreign body aspiration in children 

 * 
 

 
 4   61.7-70   

1-2   1.7     (  59.5–81 

)        
(organic foreign body)  (inorganic foreign body)    

 1 
2  

 3  

1.   
2.      
3.   
4.      

5.       
 

  
  1 

 

 
 

  

1.   5-401 

2.  

-  (larynx)  croup   stridor 

   
    (asphyxia) 1,4  

-  (trachea)  (dysphonia)    
biphasic stridor1,4 

3.   
 (bronchus)   

 wheezing1,4 
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    wheezing, stridor 
  

     
  wheezing  recurrent, persistent pneumonia 

  
5 

 1    
 

 1 4          

             
                          

 

 
Bronchial ( ) 

 
Laryngotracheal ( ) 

-  

- Decreased air entry 

- Wheezing 

-  

-  

- Cyanosis 

- Rales 

- Stridor 

-  

-  

95 

62 

60 

59 

36 

34 

32 

13 

1 

1 

66 

20 

26 

74 

3 

40 

26 

63 

11 

– 

           
 3 1,6  

1. :    (choking)  (gagging) 
   stridor  wheeze  

  larynx  trachea  

     
2. :  

 sensory receptor   
   

   
3. :   
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7,8 

1.  (main stem bronchus)  
  (trachea) (  2) 

 

 2 4 

  
Right main stem bronchus 53 

Left main stem bronchus 27 

Larynx/ trachea 20 

 
 

 (trachea)  
  

  
2.  

 
  

2.1    
 

2.2  (bronchus)  

3.     

 (bronchiectasis)  

4.     
   

   
5. 

   
 20 

 5 
 

 
 

 80-90  
  

  
 1,3 
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 wheezing  

  1,6  
 triad     (unilateral wheezing  unilateral decreased breath 

sound)  
 triad  40  triad  96-98%  

27-43%   157   
  75  1  triad  triad  39  

triad    
triad  24 1,3,6  

   
 chest fluoroscopy  (computed tomography)7  

 trachea  larynx  film neck (AP, lateral view) 
6 

 
 10 (  1)  

 

 
 1  ( ) 

:    
 

 80-96 

  AP  PA  
 lateral decubitus   
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 lateral decubitus  dependent position  
 mediastinum     

  
  air trapping, asymmetrical 

hyperinflation, bilateral hyperaeration,  (atelectasis), mediastinal shift  consolidation1,4,6 (  3) 
 

 3 4 

   
Air trapping 50-65 
Normal 10-25 

Atelectasis 5-15 

Consolidation 1-15 

Radiopaque foreign body 5-10 

 

 
  

6 

 air trapping  (  2)  
 

 check valve (  3)  
   

 mediastinal shift  Swischuck 

  1)    radiolucent   
2)   6 

 

  
 2  air trapping   

:    
 



198
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

198 

 
 3 8 

 

 (obstructive atelectasis)  
(  4)  stop valve  3  

  
6 

 

  
 4  atelectasis   

:    
 

  bypass valve 

 3   
   1)  (trachea) 2) 

 3)  (  5) 
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 (bronchoscopy) 6 

 

 
 5 6  

 

 chest fluoroscopy  
 mediastinum   mediastinum 

  obstructive emphysema 
9 

 CT scan   
  

 (bronchoscopy)   
  CT scan chest 7,9,10 

  15-20 

  1  
    

6 

 

   
       

  10   
1.  1   5 back blows and 5 chest thrusts (  6) 

1,11 
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 6 Back blows, chest thrusts12 

 

2.  1   abdominal thrusts (Heimlich 

maneuver) (  7)  ( )  ( ) 
 

 

 
 7 Heimlich maneuver  12 

:  back blows and chest thrusts  Heimlich maneuver   
(trachea)    
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  (gasping)  cardiopulmonary resuscitation  
(CPR)   head-tilt/ chin-lift 

  (blind finger sweep) 

  CPR  
     

(vocal cord)  Magill forceps    tracheostomy  
cricothyroidotomy1    

 (bronchoscopy)    rigid 

bronchoscopy   
 rigid bronchoscopy  (urgent procedure) 

  (full stomach)  2-3  
  3-6 

   
  

  cardiopulmonary arrest  
 1  (  5) 

    flexible bronchoscopy 

 
5-7 

 
6 

  laryngeal lacerations, pneumomediastinum, 

pneumothorax, bronchospasm, desaturation,  (airway edema) 

 5-8 

   
 25  cardiopulmonary arrest 

 6,8   
 

 
 

   
   (bronchiectasis)   pneumothorax  

pneumomediastinum 3,7 

 
  



202
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

202 

13 

   

1.    
(solid foods)  4        

    4   7  
2.  (finger foods) 

   6-9     

3.  

4.  
5.   

6.    3  
     

 disc battery 

7.       

8.   
 

 
 

   
   

 
  

  CPR  
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*  

 
Precocious puberty 

 * 
 

 (puberty)    
   (sex hormone) 

 (secondary sexual characteristic)   
 

 
  hypothalamic-pituitary-gonadal (HPG) axis  

hypothalamic-pituitary-adrenal (HPA) axis1 
1. HPG axis  (gonads)   gonadarche  GnRH neuron 

 Gonadotropin-Releasing Hormone (GnRH)  gonadotroph 

 gonadotropins (  Luteinizing Hormone (LH)  Follicle-Stimulating Hormone 
(FSH))  LH  FSH  gonads   (ovaries)  estradiol (E2) 

 estrogen  (testes)  testosterone (T)  
androgen  

  growth spurt2-4 (  1) 
 (negative feedback)  HPG axis  

 

 1 4 

  (cm) 
0-1  25 

1-2  10-14 

2-3  6-7 

 5-5.5 

 

-  

-  

 

8-12 

10-14 

 

 gonadarche   
    leptin  (   

 endocrine disruptor )  epigenetic  GnRH pulse generator 

  GnRH pulse generator  neurotransmitters 

 inhibitory neurotransmitters  Gamma-Amino Butyric Acid (GABA), Endogenous Opioid Peptides 

(EOP) , RF-Related Peptides (RFRP)  excitatory neurotransmitters  Glutamate (Glu) , Dopamine (DA) , 
Norepinephrine (NE), Neuropeptide Y (NPY)   neurotransmitters  
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KISS1 neuron  kisspeptin  GnRH neuron 

 Neurokinin B  Dynorphin A  KISS1/NKB/Dyn (KNDy)5,6 (  1) 
   

MKRN3, DLK1, Nesfatin1, Ghrelin1,5  

 

 
 1  hypothalamic-pituitary-gonadal axis6 

 
 inhibitory neurotransmitters  

 inhibitory neurotransmitters   excitatory neurotransmitters 
  GnRH neuron  GnRH   (pulsatile 

secretion)  90-120   GnRH  GnRH receptor  gonadotroph  
 LH  FSH  

 LH  FSH   LH  FSH 

 pulsatile   minipuberty7  
6  LH  FSH  18-24   FSH  LH 

 LH  FSH    (quiescent period) 
  LH  FSH   LH 

    LH  FSH 
 pulsatile secretion   gonads  (  2) 

 FSH  follicle   LH 

 estradiol   
  (menarche)  
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 FSH  seminiferous tubule   
sertoli  inhibin B  FSH  LH  Leydig  testosterone 

    
 estrogen  androgen  aromatase  

androgen (  testosterone, dehydroepiandrosterone (DHEA), DHEA sulfate (DHEAs), dihydrotestosterone 

(DHT) )  estrogen  androgen  (adrenal cortex)  

 

 
 2  gonadotropin 7 

(  ) 
A:  LH  peripuberty  
B:  LH  puberty  frequency  amplitude  GnRH pulses 
 

 estrogen   (peak bone mass) 

 16-18   estrogen  epiphysis 

 2  3 
 epiphysis   4-8  

 
2. HPA axis   adrenal cortex  zona reticularis 

 androgen  DHEA, DHEA sulfate (DHEAs)  androstenedione    
    adrenarche8  HPG 

axis  androgen  6   2 
 gonadarche  adrenarche   

 
 

  Tanner9-11 

 5  (Tanner I-V)  (  3) 
  (  4) 

  
 (breast bud)  
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(nipple)  (areolar)    

  lipomastia   breast bud  2 
   breast bud  

  
     orchidometer 

 4   (Tanner II)  orchidometer 

  2.5  (  5)   
 (scrotum)   

 (stretched penile length)   
  (growth spurt)  

        

 (Tanner stage)  Tanner I  (prepuberty) 
 breast bud  Tanner II  breast bud   

 Tanner II-III   1.5-3  
  Tanner IV  (Tanner V) 

 Tanner II  Tanner V  2-4   
(Tanner stage)   Tanner I   Tanner II  

  1-3   4  
 Tanner III   Tanner IV  

 (glans)   
 (Tanner III-IV)  Tanner V  

 Tanner II  Tanner V  4-5 9,10 
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 3 Tanner stage 9  
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 4 Tanner stage 10 
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 5 Orchidometer  orchidometer  orchidometer 

:    
 

 (sequence and interval)  
  HPG axis  Tanner 

    
   

  
 

 (precocious puberty) 
    

   1,11 
  

-  8   (  9  6 ) 
-  9   

 
 (secular trend)  

 7   6   9 12  
13-16  

 
      

 (endocrine disruptor)  Bisphenol A (BPA), Polbrominated 

Biphenyls (PBB), phthalate, pesticide   
 

   3   
1. Benign variants of pubertal development 

  
    

(premature thelarche)  (premature pubarche)  (premature menarche)  
Premature Thelarche (PT)  (  Tanner II-III)  8  

   2  
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   2  
  growth spurt 

  (pelvic ultrasonography) 
  

  3-6   60 

  30  1,17,18 
Premature Adrenarche (PA)/ premature pubarche  (Tanner II) / 

 8   9   
  6-8    

  
17,18    3-6  

   androgen 

 (virilization)  clitoromegaly, musculinization, hirsutism   
 

2. Central Precocious Puberty (CPP) (gonadotropin-dependent precocious puberty, complete precocious 

puberty; CPP) 

CPP   8-10:1  1-2 19 
 HPG axis  gonads   
 ( ) 

  
 (isosexual)  CPP  80  

(idiopathic)   KISS1  
MKRN3 gene mutation  (  26-70)20-23 (  2) 

 
 2   Central Precocious Puberty1,7,20-21 

Central Precocious Puberty (CPP) 
  

- 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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 2   Central Precocious Puberty1,7,20-21 ( ) 
Central Precocious Puberty (CPP) ( ) 

  
- Idiopathic (or unidentified genes/ neurotransmitters) 

- Genetic causes: gene mutation (  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  HPG axis  
         

   (contrasexual) 

 estrogen  androgen   androgen  
clitoromegaly    estrogen    
negative feedback  GnRH neuron  gonadotropin  

  
 (  3) 

 
 3   Peripheral Precocious Puberty20,24 

Peripheral Precocious Puberty  
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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1.  
1.1   

1.2  
     

 

1.3       
1.4        

  
1.5        

1.6     
     

1.7   (pedigree) 
 

2.  
2.1   Tanner staging 

2.2    

2.3    

2.4     café-au-lait spot  
McCune-Albright syndrome  neurofibromatosis  

 

3.  
3.1   (bone age) 

 Greulich WW and Pyle SI25  (CPP  PPP 

 pubertal variant)  

3.2   

3.2.1 GnRH stimulation test  (gold standard) 
  GnRH   LH  FSH  

immunochemiluminometric assay (ICMA)   (0), 30, 60, 90  120  
 LH  5-6 IU/L  HPG axis   (pubertal response)  CPP 

 PPP  LH  FSH  negative feedback  

  LH  pubertal response26,27 
3.2.2 Basal LH   LH  0   (random)  LH 

 0.2-0.3 IU/L   CPP 28,29 
  basal LH  0.3 IU/L  GnRH stimulation test  
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3.2.3  estrogen  testosterone  
 

   
 

  premature thelarche  6  2   
 estrogen   FSH  random  GnRH 

stimulation test  FSH  LH  minipuberty 

 CPP  LH  FSH30 
3.3  (pelvic ultrasonography) 

 pelvic ultrasonography  
 PPP   estrogen   (  34 ) 

 (  2 )   
(tubular shaped)  (pear shaped)   (endometrium) 

  (sensitivity)   (specificity) 12,31 
3.4  (MRI brain and pituitary gland) 

 
 CPP  6   

22,23  
3.5  

   
prolong untreated primary hypothyroidism,  17-hydroxyprogesterone  ACTH stimulation test 

 congenital adrenal hyperplasia (CAH),  hCG level  hCG producing tumor 

 

 
 

   
  epiphysis    

     
   

 
 

   
   

1.   CPP 
1.1  Depot GnRH agonist  GnRH   

GnRH agonist  pulsatile  GnRH  HPG axis  
  (rapid progressive) 
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1.2  medroxyprogesterone acetate  
 

  tumor, hydrocephalus 

   
2.   PPP 

 PPP  
-    
-  CAH   
-   

  
-    medroxyprogesterone acetate, cyproterone 

acetate, selective estrogen receptor modulator  aromatase inhibitor  
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*  

 

Pediatric cardiac emergency 

 * 
 

 
   

  

1. Hypercyanotic spell 

2. Shock 

3. Tachyarrhythmia/bradyarrhythmia   

4. Cardiac tamponade 

  

 

1. Hypercyanotic spell 

 (cyanotic congenital heart disease; CCHD)   hypercyanotic 

spell  hypoxic spell   Tetralogy of Fallot (TOF)  4   
 (right ventricular outflow tract obstruction; RVOTO)  (Right 

Ventricular Hypertrophy; RVH)  (ventricular septal defect; VSD)  
VSD (overriding of aorta) (  1)   RVOTO  

 

 
 1 Tetralogy of Fallot (TOF)  

:    
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 TOF  RVOTO 

  RVOTO  
 hypercyanotic spell      

   (squatting)  (hyperpnea)  (Irritable)  
    (dehydration)  

 cardiac murmur    hypercyanotic 

spell  2 

 

 
 2  hypercyanotic spell  

:      

(intrathoracic pressure)   right to left shunt  

 
: Indian Journal of Pediatrics, 2009 

 

 hypercyanotic spell  1 

1. Calm down   

2.  Knee-chest position2  venous return  systemic vascular resistance (SVR) 

3.   pulmonary vasodilator  oxygen concentration  

 

4.  crystalloid  colloid solution 10-20  
bolus  dehydration  
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5. , arterial blood gas, blood electrolyte  complete blood count 

   

6.  morphine  0.1-0.2   
   fentanyl  ketamine  (  3) 

7.  7.5% NaHCO3 1    

8.  beta blocker  esmolol 100-500  loading  
 200-1,000   Propranolol 1-2  

  preload  

9.   alpha adrenergic receptor agonist  SVR  inotrope 

  
10.    muscle relaxant   oxygen 

consumption  work of breathing 

11.   

12.  vital sign    
 

   
  (iron deficiency anemia)  

 

 
 3  hypercyanotic spell  

: SVR=systemic vascular resistance, MBTS=modi ed Blalock-Taussig shunt 



242
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

242 

2. Shock 

    
tissue hypoxia    

 3    
1. Compensated shock   

 cardiac output (CO)   
2. Decompensated  hypotensive shock 

      (  septic shock ) 
 

3. Irreversible shock   multiple organ failure  

 

 1  

 systemic blood pressure ( ) 

-  0-28   60  
-  1-12   70  

-  1-10   70+(  x 2)  

- 10   90  

: American Heart Association, 2020 
 

 

 4    
      

1. Hypovolemic shock   (non-hemorrhagic)   
  (hemorrhagic)  hypovolemic shock  preload  

 isotonic solution 20   3   
   electrolyte imbalance  metabolic acidosis  

2. Distributive shock   blood volume  (maldistribution) 
 SVR  CO  maldistribution  

  (bounding pulse)  warm shock 

   cold shock 

2.1 Septic shock   Inflammatory mediators 

 (vasodilatation)  SVR  permeability 

  preload   relative hypovolemia  disseminated 

intravascular coagulopathy (DIC)   isotonic 

solution 20   3    fluid-refractory shock 

 cold shock  warm shock  cold shock  epinephrine 0.05-0.3 

  norepinephrine  0.05   warm shock  
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 catecholamine resistant shock  hydrocortisone 50-100  

 50   antibiotic   
2.2 Anaphylactic shock        

   (angioedema)   wheezing, stridor  

epinephrine 1:1,000 (1  1 ) 0.01   0.01  8,9 

 antihistamine, corticosteroid, 2-adrenagic agonist  

2.3 Neurogenic shock     

  T6  sympathetic control  vascular tone 
  vasopressor  

3. Cardiogenic shock    ( ) 
  CO   left ventricular end diastolic pressure (LVEDP) 

 pulmonary edema  fluid challenge  5-10  
 Inotropic drug   antidote  

4. Obstructive shock   
  

4.1 ductal-dependent (left ventricular outflow obstruction) 

  coarctation of aorta (  4), interrupted aortic arch, critical 

aortic valve stenosis  hypoplastic left heart syndrome (  5) 

 coarctation of aorta  interrupted aortic arch  O2 saturation   3-4 
 ductus arteriosus   shock  severe metabolic acidosis 

 prostaglandin  
4.2 tension pneumothorax  (pleural space)  

  (venous return)   CO  

  trauma  bag mask ventilation     (hyper-resonance) 

 breath sound    trachea shift   needle 
decompression  

4.3 cardiac tamponade    (pericardial space) 

 

4.4 pulmonary embolism   thrombus 

 ventilation/ perfusion mismatch   pulmonary vascular 

resistance (PVR)  right side heart failure       
 thrombolytic 
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 4 Coarctation of aorta 

:    
 

 
 5 Hypoplastic left heart syndrome 

:    
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 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   

  

3.1  (tachyarrhythmia)  

3.2  (bradyarrhythmia) 

 2 
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 2  

  ( )  ( ) 
 90-160 100-205 

 90-160 100-180 

 80-120 98-140 

 65-100 80-120 

 58-90 75-118 

 50-90 60-100 

: American Heart Association, 2020 
 

3.1  (tachyarrhythmia) 

3.1.1 Ventricular Tachycardia (VT) 

 QRS complex  
0.09   200  

, long QT syndrome, viral myocarditis, cardiomyopathy  hyperkalemia (  7)  
 

 
 7 Monomorphic VT  

:  QRS complex  0.09   QRS complex  120   P wave 
 P wave  QRS complex (AV dissociation)  

: EKG interpretation, David Andersson, 2016 
 

 stable  synchronized cardioversion  monomorphic 

wide complex tachycardia  adenosine  stable  SVT  QRS  
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3.1.2 Supraventricular Tachycardia (SVT)  

 atrioventricular (AV) 

node  bundle of His  QRS complex  (  8)  reentry 

 accessory pathway  AV nodal reentry tachycardia (AVNRT) (  9) 
 

 
 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 
 

 
 9 Wolf Parkinson White (WPW) syndrome  accessory pathway   PR interval 

 slurred upstroke  QRS complex (delta wave)  
: EKG interpretation, David Andersson, 2016 

 

 SVT       
       

 SVT 

1. Vagal maneuvers  SVT  stable   
vagus nerve    cold pack  

  carotid massage   bifurcation  carotid arteries 
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2. Adenosine  0.1   6    0.2 

  12   2  rapid bolus  normal saline 5-20  
 double-syringe technique  amiodarone   

stable  

3.  stable    synchronized 

cardioversion  0.5-1   2  2  
 

 3  sinus tachycardia  supraventricular tachycardia 

 Sinus Tachycardia (ST) Supraventricular Tachycardia (SVT) 

     
    

  

  

    220  

   180  
   220 

  
   180 

 
 

 

   

(warm up and cool down) 

  
(abrupt change) 

       

1. P wave  P wave   lead 
I/aVF 

 P wave  QRS 

complex   lead 
II/III/aVF 

2. PR interval  PR  RP PR  RP 

3. RR interval  (beat to beat variation)  (constant) 

: American Heart Association, 2020 
 

3.2  (bradyarrhythmia) 

 3rd degree AV block (complete heart block)  
  P wave  QRS complex  P-P interval  R-R interval  

 P wave  QRS complex  QRS complex  (  10) 

 60   cardiopulmonary compromise 

 systemic lupus  viral myocarditis 

 



249
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

249 

 
 10 3rd degree AV block (complete heart block) 

: EKG interpretation, David Andersson 
 

 epinephrine    
transcutaneous  transvenous temporary pacing   

 

4. Cardiac tamponade 

Cardiac tamponade  (pericardial space) 

  systemic  pulmonary venous return  ventricular filling 

 SV  CO     
(open heart surgery)  post pericardiotomy syndrome  
atrial septal defect (ASD) closure  connective tissue disease  malignancy   

   
 pulsus paradoxus (SBP  10  ) 

 pulse oximetry waveform  
    low voltage  echocardiogram  
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 11  Pericardial effusion 

 

  cardiac temponade  (pericardiocentesis) 

 isotonic solution  20  
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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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*  
 

 

Critical congenital heart diseases diagnosis and management 

 * 

 

 0.8-1   
 critical Congenital Heart Diseases (cCHD)  151  cCHD 

 4    1 duct-dependent systemic blood flow  
 2 duct-dependent pulmonary blood flow  

  3  transposition 

  4  
 

 4  1  

 25  cCHD 

  
   

 
 1 duct-dependent systemic blood flow 

 Patent Ductus Arteriosus (PDA) 
  PDA   

   
  1  

 
 1  duct-dependent systemic blood flow2  

   

Critical Aortic Valve 

Stenosis (AVS) 

  
   

    
Systolic Ejection Murmur (SEM)  right upper parasternal murmur 

  paradoxical split second heart sound (S2)  

Severe coarctation of 

aorta 

  
  

    
murmur  SEM   

Interrupted aortic arch 

with VSD 

  
  

    
Pansystolic Murmur (PSM)  left lower parasternal murmur 

 
Hypoplastic Left Heart 

Syndrome (HLHS) 

  
   

    
  single S2  murmur 

: VSD=Ventricular Septal Defect 
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- Critical Aortic Valve Stenosis (AVS)  

  PDA    PDA  
 

- Severe coarctation of aorta  (aorta) 

 PDA  PDA   

- Interrupted aortic arch with ventricular septal defect  aorta  
arch of aorta    PDA  (VSD) 

 murmur  PDA   

- Hypoplastic Left Heart Syndrome (HLHS)  

 (mitral)  (aortic)  
 pulmonary congestion 

 

 (  2) 
 

 2  duct-dependent systemic blood flow2-4  

   

Critical Aortic Valve 

Stenosis (AVS) 

 

 
ascending aorta 

Normal  left axis deviation  
 strain pattern 

 (ST depression  V5  V6) 

Severe coarctation 

of aorta 

  normal axis 

  left axis deviation 

 strain pattern 

 

Interrupted aortic 

arch 

  normal axis  
 

Hypoplastic Left 

Heart Syndrome 

(HLHS) 

  normal axis  
 

 (decreased RV force) 
 

 12-5 

-  Prostaglandin E1 (PGE1)  0.01  (  0.1 

)  PDA       
   

-  
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  SpO2  80-85% 

 PaCO2  35-45   

-    
  hemoglobin  10  12  

 

-   capillary refill time  2  

 arterial lactate ( )  2 6 

-  

   vasopressor 
  

-  /

 

 

1.  AVS  

2.  coarctation of aorta   interrupted aortic arch   
3.  HLHS  Norwood operation 

 2   Glenn  Fontan operation  3   
 

 

 2 duct-dependent pulmonary blood flow 

 PDA  aorta 

  PDA  
 3  

 

 3  duct-dependent pulmonary blood flow2 

   

Critical pulmonary 

valve stenosis 

 

 

  SEM  LUPSB  

Pulmonary atresia with 

intact ventricular septum 

 

 
   PSM  LLPSB 

 single S2 
Severe Tetralogy of 

Fallot 

    SEM  LUPSB 

 (right ventricular outflow tract obstruction) 

 single S2 
Pulmonary atresia 

with VSD 

   murmur  PDA  
MAPCA  single S2 
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 3  duct-dependent pulmonary blood flow2 ( ) 
   

Tricuspid atresia with 

pulmonary stenosis/ 

atresia  

   PSM  LLPSB 

 SEM  LUPSB  single S2 

Ebstein’s anomaly with 

anatomical atresia of 

the pulmonary 

  

  PSM  LLPSB  
 S3  S4  (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 

  
- Critical Pulmonary Valve Stenosis (PVS)   

  
 Patent Foramen Ovale (PFO)   PDA 

  

- Pulmonary atresia with intact ventricular septum  
   PFO 

  PDA   

-  severe Tetralogy of Fallot (TOF)  Pulmonary Atresia with VSD (PA/ VSD)  TOF 

 4   , overriding aorta, VSD  (Right Ventricular 

Outflow Tract; RVOT)   infundibulum   PA/ VSD 
  

 PDA   
(Ventricular Septal Defect; VSD)  TOF  

 RVOT   

- Tricuspid atresia with pulmonary stenosis/ atresia 

  PFO   
  PDA   

- Ebstein’s anomaly with anatomical atresia of the pulmonary  
   

  PFO  
 PDA   

 (  4) 
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 4  duct-dependent pulmonary blood flow2-4   

   

Critical pulmonary 

valve stenosis 
 PA trunk 

 
Normal axis  

 strain pattern  
Pulmonary atresia 

with intact ventricular 

septum 

 
 left axis deviation 

 
 (decreased RV force) 

Severe Tetralogy of 

Fallot 

 
(boot-shaped) 

 PA trunk  

 normal axis 

 

Pulmonary atresia 

with VSD 

 boot-shaped 
 PA trunk  

 normal axis 

 
Tricuspid atresia 

with pulmonary 

stenosis/atresia  

  PA trunk 

 
 superior axis 

 

Ebstein’s anomaly 

with anatomical 

atresia of the 

pulmonary 

 
  “wall to wall heart”

 

 normal axis  
 

: PA trunk=Pulmonary Artery trunk 
 

 22-5 

-  PGE1  0.01  (  0.1 ) 

 1 

-   PGE1 

  PDA   0.01 

 

-    
  

-   

-    
  PDA 

  

 

1.  critical pulmonary valve stenosis  
  Modified Blalock Taussig Shunt (MBTS)  

 PDA stent  
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2.  pulmonary atresia with intact ventricular septum 
 echocardiogram  

  PDA stent  MBTS  

  
  

3.  severe Tetralogy of Fallot (TOF)  Pulmonary Atresia with VSD (PA/ VSD) 
 PDA   MBTS,  PDA stent  

   total repair  
 10    

4. Tricuspid atresia with pulmonary stenosis/ atresia  
 PA/ VSD   2   

Glenn  Fontan operation  3  
  
5.  Ebstein’s anomaly with anatomical atresia of the pulmonary  PDA 

 
  PGE1   MBTS  PDA stent 

  

 

 3  transposition  

 
 

  
1. Transposition of the Great Arteries with Intact Ventricular Septum (TGA/ IVS) 

 
    

 single S2  murmur  egg on string 

 aorta  pulmonary 

  

2. Transposition of the Great Arteries with Ventricular Septal Defect (TGA/ VSD)  
TGA/ IVS  VSD  

 pansystolic murmur  VSD 

   (Right Ventricular Hypertrophy; RVH) 
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 3 

- PGE1  TGA/ IVS   
interatrial communication  Atrial Septal Defect (ASD)   ASD  ASD 

 Balloon Atrial Septostomy (BAS) 
  

-  TGA/ VSD   BAS  

 

-  TGA/ IVS  arterial switch operation  2  2   
-  TGA/ VSD  2-3 

 arterial switch operation  VSD  

 

 4   
Total Anomalous Pulmonary Venous Return with obstruction (TAPVR with obstruction) 

 pulmonary veins  

  splitting S2  
murmur  2  (pulmonary congestion) 

 (RVH) 
 4 2-5 

-  
   

  
-  Prostaglandin E1  

-   
  
-   vasopressor 

 2  

-  /  

 

   

 

 1  

-   14    6   
 3,200      

-  single second heart sound, no murmur  
-  mottling, subcostal and suprasternal retraction, capillary retime 4 second  

60   150   
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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% 

-  (  1) 

-   150  QRS axis  lead I  aVF 

  QRS axis  left axis deviation  R wave  Lead V5  V6 

 (left ventricular hypertrophy) (  1) 

 1  1 

 

 
    

   
 QRS axis  lead I  aVF   left axis deviation  LVH 
 1  duct-dependent systemic blood flow  coarctation of aorta  PGE1 

 
   

 2 

-   1     3,000  
     

-  central cyanosis, no retraction,  

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) 

 

  
 2  2 

 

 
  

     boot shape  PA trunk 

  decreased pulmonary vasculature  QRS axis 

 RVH  2  duct-dependent pulmonary blood flow  PA/ VSD 

 severe TOF  PGE1  echocardiogram  

 
 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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 3  3 

 

 

  
   murmur  narrow mediastinum  egg on string 

  3  transposition  
 TGA/ IVS   PGE1   

echocardiogram  BAS  
 

 4 

-     2,900  
     

-  central cyanosis  murmur  70  
 100%  SpO2  56%  

 
  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% 
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-  pulmonary congestion (  4)  
 

 
 4  4 

 

 

  murmur  
  

pulmonary congestion  
  4   

TAPVR with obstruction    
    PGE1 

 TAPVR with obstruction  

  
 

 

 
   oxygen saturation newborn screening test 

  
 

 1 (duct-dependent systemic blood flow)  2 (duct-dependent pulmonary blood flow) 
 3 (  transposition)  4 ( ) 

 1-3  prostaglandin E1   
  4  
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 1  approach  

 vasovagal syncope  neurally mediated syncope    
1.   
2.   

isometric counter-pressure manoeuvers5,6   
3.  
4.  tilt training exercise   

 6-12     10-20  7 
 

5.  (    vasovagal
 orthostatic ) 

6.     (squatting)
7.  
8.  

 

 

  EKG 

 (syncope)  
  

 

 
 red flag sign – red flag signs + 

 classic for reflex syncope 

Work up 
 

 cardiologist, 
 Echo. 

 work up 
 refer 

  

No Recurrent  
 

Yes 

 work up 
 refer 

  

 work up 
 refer 

 work up 
 refer 
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*  

 

Iron deficiency anemia 
 * 

 

 

 2   1  
 8   5-6   3  
     

   
    1    

  
   

 

     
   28   86  

  14   89    
  

     3    
  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  
  X-ray   

  Iron deficiency anemia 

    
 oxygen canula 3   serum iron level=12 mcg/dl, total iron binding 

capacity=263 mcg/dl, transferrin saturation 4.5%, serum ferritin 20 ng/mlIron 

 

 
 Vincenzo Menghini  . . 2288 

1 

  reactive oxygen species 

  2   1)  
enterocytes  duodenum 2)  macrophages2,3 

 3.5   268   60 
4 
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 1   

:  Beaumont C, Delaby C, 20092 
 

  duodenum cytochrome b  ferric ion (Fe3+) 

 ferrous ion (Fe2+)  Fe2+  duodenum  Fe3+  hephaestin 

 transferrin  Fe3+   2  3 

  heme    1  3 

 ferritin    

 

 (iron deficiency anemia) 

 3     hemolysis  
 

   

1.    (growth spurt) 

 6    
 

2.   
  1 -1   
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3.     
      

4.     hypochlorhydria 

hydrochloric , Meckel diverticulum,  , 

 inflammatory bowel disease 

5.     steroids, NSAIDS 

  

 

 

    
5        

       
      

 

 

 resting tachycardia  7-8   pallor of skin, conjunctiva, 

or nail beds  5   systolic murmur  

 

 

  

 

 

1.  (screening test)  (complete blood count; CBC)  
hemoglobin  mean corpuscular volume (MCV)  
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 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 

 

  reticulocyte hemoglobin content   hemoglobin  reticulocyte 

 1-2  
    inflammation  cutoff values  27.5 pg6 

 

2.  

- blood smear  hypochromic, microcytic, anisocytosis (increase red cell distribution 

width (RDW)), elongated hypo chromic microcytes (pencil cells) 

 

 
 2 7 
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- absolute reticulocyte count = percent of reticulocytes (%) x hematocrit (%) 

normal hematocrit based on age or gender (%) 

   
  

- serum ferritin  
 5    12   5    15  

   30-100  

- transferrin saturation  gold standard  100% (cut off value 10%)7 
 cut off value <16% 

transferrin saturation=serum iron ( )/total iron binding capacity 

- Zinc protoporphyrin  heme    chelate 

 protoporphyrin   chelate 

 protoporphyrin  ZnPP  16-65   
 ZnPP/ heme ratio   5    70 micromol/ mol heme, 

 5    80 micromol/ mol heme (  40 micromol/ mol heme  washed red cells) 

  lead poisoning 

- serum transferrin receptor  transferrin receptor 

 receptor   receptor  transferrin receptor 

  transferrin receptor   transferrin 

receptor   inflammation 

 cutoff values  0.39  

 

 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.   fecal examination, Meckel scan  
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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   
- X-linked mutations of the ALAS2 gene  

- Iron-refractory iron deficiency anemia  autosomal recessive  
TMPRSS6    

 hepcidin    
 

 

 3    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 

 

 

 2-4   
preterm infant formula (14.6 mg iron/L) ~150  

 1   4   
iron-fortified formula (12 mg iron/L)   1   24 10 

  hemoglobin  hematocrit  9-12  
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  leukocyte poor packed red cell 5-10   Hb  6 

   Hb  7-8   

 

-  

  ferrous sulfate, 

ferrous fumarate, ferrous gluconate   
3-6 mg elemental iron/kg/day,  120 mg elemental iron/day  1-2  

 200      
 

Ferrous sulfate  325   elemental iron 65  (  20) 
Ferrous fumarate  325   elemental iron 106  (  33) 
Ferrous gluconate  325   elemental iron 36  (  12) 
Ferrous maltol  30   elemental iron 30   

Ferrous sulfate  1   elemental iron 25  

Ferrous sulfate  1   elemental iron 10  (Eurofer) 

-   
 

-   inflammatory bowel disease, iron-refractory iron deficiency anemia 
   iron sucrose 

 3-3.5 mg elemental iron/kg/day   
  anaphylactic reaction  iron dextran  

  low molecular weight iron dextran  4  

 test dose 25 mg (0.5 mg) IM/ slow IV  1  
 

 ( ) = [0.0442 x (desired Hb - observed Hb) x LBW] + 0.26 x (ABW)7 
(LBW: Lean Body Weight, ABW: Actual Body Weight) 

 5  desired hemoglobin 12   0.5  IM/ 

slow IV OD  

 5-9.9  desired hemoglobin 12  1  IM/ slow IV 

OD  

 10-15  desired hemoglobin 12   2  IM/ slow IV 

OD  
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 15  desired hemoglobin 14.8  (  ABW  LBW  
ABW)  2  IM/ slow IV OD  

 

 ( ) = blood loss (mL) x hematocrit (expressed as a decimal fraction) x 0.02  
 test dose 0.5  IM/slow IV   IV infusion 2-6  

 3-6  

  

    norethisterone 

5   1  3   10     

   1   2   19-26   16-25  
 (   )  2  

 

 4 9 

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 

 

 

   
   

-        
 

 bioavailable  10       
 

     

-    
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*  

 

 
Practical point and management of childhood hypertension 

 * 
 

 
 (myocardial infarction)  (stroke)  

  
 (target organ damage; TOD) 

 (left ventricular hypertrophy; LVH)  40  atherosclerosis  
aorta     90 

 2.4 1 
  

 (body 

mass index; BMI)  52 
      

     . . 2557 
 8-12   3.93 

 3.54  
  

 (hypertensive crisis) 
 

 (proper measurement of blood pressure) 
  

 5   
5,6  

7  

 10-20   bladder cuff  
  40  acromion  olecranon 

 bladder cuff  80-100   bladder cuff 

  bladder cuff 

 
 oscillometric  90  2 

 sphygmomanometer8 

Korotkoff  systolic blood pressure (SBP)  Korotkoff  5  diastolic 

blood pressure (DBP)  SBP  DBP  oscillometric 
 10  5 9 
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 ambulatory blood pressure monitoring (ABPM)  
 TOD 

 (office BP)  ABPM  (portable blood pressure measuring 

device)  24   20-30   
  American Academy of Pediatrics 

(AAP)  2017  (elevated pressure) 
  white coat hypertension, masked hypertension 

   
     ABPM 

  
  6-7  1 

 
8 

 
   

  AAP  
 20178  cutoff BP  90 , 95 

 95  12   
 

 5    negative predictive value  9910 
 http://pediatrics.aappublications. org/content/pediatrics/ early/2017/08/21/peds.2017-

1904.full.pdf  Somu S, et al.11  1-17  
   systolic (SBP) = 100 +  ( ) x 2,  diastolic (DBP) 

 1-10  = 60 +  ( ) x 2  11-17  = 70 +  ( ) 
 (elevated 

pressure)  cutoff BP    
13   120/80  (elevated 

pressure) 8 

 1     (postmenstrual 

age; PMA)  12 

 (  90)  PMA    SBP  DBP 

 95 ( ) (  1) 
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 1  1-12   

:  Report of the second task force on blood pressure control in children 1987, 198713  

 
   systolic (SBP)  diastolic (DBP) 

 90     120/80  
 13  

 (elevated pressure)  13    systolic (SBP) 
 diastolic (DBP)  90  95  13  

  systolic  120  130   
diastolic  80  

White coat Hypertension (WH)   office BP 

 (out-of-office BP)  
 WH  ABPM  mean SBP  DBP  95  SBP 

 DBP load  258 

Masked Hypertension (MH)   office BP 

 (out-of-office BP)   

 MH  ABPM  5.814  MH   
 (secondary hypertension)   aortic coarctation11 

 (hypertension)  13    systolic  diastolic 
 95     13   systolic 

 diastolic  130/80   
3  

 1 (stage 1 hypertension)  13    systolic  diastolic 
 95  12  95  13   

 130/ 80   140/ 90  
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 2 (stage 2 hypertension)  13    systolic  
diastolic  12  95  13   

 140/ 90  

 (hypertension crisis)  2   
-  (hypertension emergency)  

 (target organ damage; TOD)  4   
 (hypertension encephalopathy)    

(hypertension retinopathy)  3  4 ( hemorrhage or papilledema)   
 congestive heart failure, acute myocardial infarction, pulmonary edema  (acute 

kidney injury) 

-  (hypertension urgency)  
 TOD     TOD  

 

 

  3 8  
   32   (very low birth weight) 

  umbilical artery  
        

  neurofibromatosis, 

tuberous sclerosis  (increased intracranial pressure)  
 3  15  1 

  4   AAP 20178  

 

 
 cardiac output (CO)  peripheral vascular resistance (PVR) 

 CO  stroke volume  (heart rate)  stroke volume 

 (intravascular volume)  shift 

 

 Renin-Angiotensin-Aldosterone System (RAAS)  hyperinsulinemia16,17  renin 

 sympathetic tone  CO  cardiac contractibility 

 heart rate18   
 PVR 

   angiotensin II  sympathetic tone activity  endothelins, 

prostaglandins H2 (PGH2)  endothelial relaxation factors  nitric oxide 
19   uric acid 

 renal arteriolar 

 essential hypertension20-22 
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 2    
1.  (primary hypertension)   

 6   
  (multifactorial)   

(non-single gene disorder)   sympathetic 

nervous system     (leptin)  
RAAS  sympathetic  

  
2.  (secondary hypertension)   

  
renal parenchymal disease/ renal structural abnormalities  34-79   (glomerulonephritis), 

 (cystic kidney diseases), reflux nephropathy, renal scar,  (acute kidney injury),  
(chronic kidney disease)  RAAS  

 renovascular disease  12-1323-25  Takayasu arteritis, renal arterial thrombosis 

, renal artery stenosis (RAS), neurofibromatosis type I  William syndrome 
 RAAS  

 (non-renal cause)    
-  coarctation of aorta 

 20          
-    1126  Cushing syndrome, primary hyperaldosteronism, 

primary hyperparathyroidism, hyperthyroidism, pheochromocytoma, neuroblastoma 

 RAAS  sympathetic 

-  (single gene disease)   Liddle 

syndrome, glucocorticoid-remediable aldosteronism, apparent mineralocorticoid excess  congenital adrenal 

hyperplasia  17-  hydroxylase  II-  hydroxylase 

 renin  metabolic alkalosis  pseudohypoaldosteronism 

type II (Gordon syndrome)  distal tubule 

 metabolic acidosis 

-   idiopathic intracranial hypertension, Guillain-Barre syndrome, 

   sympathetic 

-   obstructive sleep apnea (OSA), bronchopulmonary dysplasia 

(BPD)   OSA  hypoxia  sympathetic  
 BPD  

      
decongestants (pseudoephridine, phenylpropanolamine)  tricyclic antidepressants 

 cocaine  amphetamines  (  1)27 
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 1  

   
 1   (  99) - Coarctation of aorta 

- Renal vascular thrombosis 

- Intraventricular hemorrhage 

- Bronchopulmonary dysplasia 

- Wilms tumor 

- Neuroblastoma 

- Congenital adrenal hyperplasia 

- Hyperaldosteronism 
1-12   (  70-85) 

 (  15-30) 
- Renal parenchymal disease 

- Renovascular disease 

- Coarctation of aorta 

- Reflux nephropathy 

- Congenital adrenal hyperplasia 

- Hyperaldosteronism 

- Hyperthyroidism 

- Wilms tumor 

- Neuroblastoma 

- Pheochromocytoma 

12-18    (  85-95) 

 (  5-15) 
 1-12  

:  Brady TM, 201227     
 

 
  

  
  left ventricular hypertrophy (LVH)   

(hypertensive nephrosclerosis)    

 

  
 

 (comorbidities)  TOD  
 2   TOD 

 (hypertensive emergency)  
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1.    
    (  2)27,28 

 (  3)29 

2.   TOD 

(  4)27 

3.  
  1  

  
    

-  renin, aldosterone  renin  aldosterone   renin vascular 

hypertension, renin secreting tumor  renin  aldosterone   primary hyperaldosteronism 
 renin  aldosterone   Liddle syndrome, glucocorticoid remediable aldosteronism, 

apparent mineralocorticoid excess, congenital adrenal hyperplasia  17-  hydroxylase  II-  hydroxylase  
-  metanephrine  normetanephrine  urine VMA (vanillylmandelic 

acid)   pheochromocytoma  paraganglioma  

-  cortisol  Cushing syndrome,  thyroid hormone (TSH, T3, FT4) 

 hyperthyroidism  

-  magnetic resonance angiography (MRA), magnetic resonance imaging (MRI), 

computed tomographic angiography (CTA)   RAS, coarctation of aorta, 

pheochromocytoma, adrenocortical tumor  Wilms tumor  isotopic scintigraphy (renal scan) 

 renal scar 

-  polysomnography  OSA        
 

 2  
  
 Renal artery thrombosis 

   Bronchopulmonary dysplasia 

 Pregnancy-induced hypertension 

  Renal scar, obstructive uropathy 

  Glomerulonephritis 

   Pheochromocytoma 

    Hyperthyroidism 

   Hypokalemia in hyperaldosteronism 

   Increased intracranial pressure 

  Drug-induced hypertension 

   Hereditary kidney or endocrine disease, primary hypertension 

 Obstructive sleep apnea (OSA) 

:  Brady TM, 201227  Lurbe Et, et al., 201628 
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 3  

/   
Tachycardia     - Hyperthyroidism, pheochromocytoma, neuroblastoma, 

-  (primary HT) 
  - : pheochromocytoma, hyperthyroidism, CKD 

- : Cushing syndrome, insulin resistance, primary HT  

 - 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 
 - Vasculitis: Henoch-SchÖnlein nephritis, SLE 

- Impetigo: acute post-streptococcal glomerulonephritis 

- Striae, acne: Cushing syndrome 

- Malar rash, discoid rash: SLE 

   - 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 

 

 
- Heart murmur (prominent in interscapular area): coarctation of aorta 

- Friction rub: pericarditis, uremia 

 - : Wilms tumor, neuroblastoma, polycystic kidney disease, multicystic dysplastic 

kidney, renal obstruction 

- : autosomal recessive polycystic kidney disease 

- : renovascular disease 

 - : 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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 4  

 
 

 

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  17-  hydroxylase  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    
 

   
   

   

1.    (lifestyle modification) 
27 

1.1  

1.2  5   30-60  3-5 
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1.3    
 2   

1.4     
   

1.5  

2.     
 2  TOD  secondary hypertension  1  2  

 
  530,31 

   TOD  95 
     TOD 

 90     

 
 

comorbidities    
(salt and water retention)  glomerulonephritis  

 pheochromocytoma  alpha-blocker  beta-blocker 

 unopposed hypertensive crisis   angiotensin 

converting enzyme inhibitor (ACEI), angiotensin II receptor blocker (ARB)   

  beta-blocker  
   

   Liddle syndrome  Amiloride  apparent 

mineralocorticoid excess  spironolactone  glucocorticoid-remediable aldosteronism  
glucocorticoid  Gordon syndrome  thiazide  ACEI 

 ARB   beta-blocker 
  ACEI  ARB 

  beta-blocker 

  beta-blocker 

  beta-blocker  

 ACEI  ARB  

  
2.1  (hypertensive emergency) 

 life threatening  admit  ICU  intra-arterial BP 
 (continuous intravenous infusion) 

  
autoregulation   decreased intracerebral 

perfusion    permanent blindness   25 
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ใน 2-8 ช่ัวโมงแรกและไมควรลดความดันโลหิตต่ํากวาเปอรเซ็นไทลที่ 95 ใน 48 ช่ัวโมงแรก ยาที่นิยมใชในกรณีฉุกเฉิน ไดแก 
Nicardipine, Sodium nitroprusside เมื่อลดระดับความดันโลหิตตามเปาหมายเกิน 48 ช่ัวโมง แลวคอยๆ ลดยาลงพรอมกับ
เพิ่มยาลดความดันโลหิตชนิดกินคูกันไปจนสามารถหยุดยาฉีดได อาจไดยาชนิดกินมากกวา 1 ชนิด พิจารณาเลือกใชยา
ตามพยาธิสรีรวิทยาการเกิดความดันโลหิตสูง (ตารางที่ 6)32 และหมั่นตรวจระดับความรูสึกตัว (level of consciousness) 
อาการแสดงทางระบบประสาท การตอบสนองรูมานตาตอแสงและการมองเห็น   
 
ตารางที่ 5 ยาลดความดันโลหิตชนิดกินที่ใชบอยในเด็ก 

กลุมยา/ ชื่อยา ขนาดยาท่ีเริม่ตน  ขนาดยาสูงสดุ ความถี่ 
Diuretics    
Amiloride 0.42 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกิโลกรัม สูงสุด 20 มิลลิกรัม qd 
Hydrochlorothiazide 1 มิลลิกรัมตอกิโลกรัม 50 มิลลิกรัม qd 
Furosemide 0.5-2 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม qd, bid 
Spironolactone 1 มิลลิกรัมตอกิโลกรัม 3.3 มิลลิกรัมตอกิโลกรัม สูงสุด 100 มิลลิกรัม qd, bid 
Beta-adrenergic blockers    
Atenolol 0.5 มิลลิกรัมตอกิโลกรัม 2 มิลลิกรัมตอกิโลกรัม สูงสุด 100 มิลลิกรัม qd, bid 
Propranolol 1-2 มิลลิกรัมตอกิโลกรัม 4 มิลลิกรัมตอกิโลกรัม สูงสุด 640 มิลลิกรัม bid, bid 
Metoprolol 1-2 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม สูงสุด 200 มิลลิกรัม bid 
Direct vasodilators    
Hydralazine 0.75 มิลลิกรัมตอกิโลกรัม 7.5 มิลลิกรัมตอกิโลกรัม สูงสุด 200 มิลลิกรัม qid 
Minoxidil 0.2 มิลลิกรัมตอกิโลกรัม 50 มิลลิกรัม qd, bid, tid 
Calcium channel blockers    
Nifedipine extended release 0.25 มิลลิกรัมตอกิโลกรัม 3 มิลลิกรัมตอกิโลกรัม สูงสุด 120 มิลลิกรัม qd, bid 
Amlodipine 0.1 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกิโลกรัม สูงสุด 10 มิลลิกรัม qd 
Peripheral alpha blockers    
Prazosin 0.1 มิลลิกรัมตอกิโลกรัม 0.5 มิลลิกรัมตอกิโลกรัม tid 
Angiotensin converting enzyme inhibitors 
Captopril 0.3-0.5 มิลลิกรัมตอกิโลกรัม 6 มิลลิกรัมตอกิโลกรัม tid 
Enalapril 0.08 มิลลิกรัมตอกิโลกรัม 0.6 มิลลิกรัมตอกิโลกรัม สูงสุด 40 มิลลิกรัม qd, bid 
Lisinopril มากกวา 6 ป  

0.007 มิลลิกรัมตอกิโลกรัม 
0.6 มิลลิกรัมตอกิโลกรัม 

สูงสุด 40 มิลลิกรัม 
qd 

Angiotensin II receptor blockers   
Losartan มากกวา 6 ป  

0.7 มิลลิกรัมตอกิโลกรัม 
1.4 มิลลิกรัมตอกิโลกรัม สูงสุด 100 มิลลิกรัม qd 

Irbesartan มากกวา 6 ป 75 มิลลิกรัม สูงสุด 150 มิลลิกรัม qd 
 มากกวา13 ป 150 มิลลิกรัม สูงสุด 300 มิลลิกรัม  
Central alpha agonist    
Clonidine มากกวา12 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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 6  

  
 

 
 

 
 

Nitroprusside Venodilator  
some arteriolar 

dilatation  

0.3-8   
 

1-2  3-5  

Nicardipine CCB 0.5-5   
 (  5 ) 

5-10  2-6  

Labetalol -and -adrenergic 

antagonists 

0.2-1.0  
  2   5-10  

 60   
0.25-0.2   

 

5  2-6  

Phentolamine* -adrenergic 

antagonists 
0.1-0.2   

 5   2-4  
1-2  5-20  

Fenoldopam Peripheral 

dopamine 

receptor agonist 

0.1    
 0.05-0.1 

  15-20  (  5 
) 

5-40  60  

Hydralazine Direct 

vasodilator 

0.2-0.5   
 4-6  (  20    

3.5 ) 

5-15  3-8  

 

Esmolol -adrenergic 

antagonists 

100-500 )  

 1-2   50-500 
   

 10-20  

Enalaprilat ACEI 5-10   
 8-24  

0.5-4  6  

:  Flynn JT, Tullus K., 201932 

 

2.2  (hypertensive urgency) 

  Hydralazine, Labetalol  
 2   96   5  

   intracranial hemorrhage  Nicardipine 

 Hydralazine  bilateral renal artery stenosis, AKI  ACEI, ARB  -adrenergic antagonist 

    Nitroprusside  48  
cyanide  thiocyanate  

  78 
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 7  

   
 

(Normal BP) 
BP  P 90th   120/ 80 

 

(  13 )  

 

 
(Elevated pressure) 

BP  P 90 th to  P 95th

 120-129/  80  

(  13 )  

 

-  6  

(lifestyle interventions) 

-  6  elevated BP 

 2  

-  12  elevated BP  BP  

ABPM ( )  

 
 1 

(Stage I hypertension) 
 

BP  P 95 th+ 11  

 130-139/ 80-89   

(  13 ) 

-  1-2 
  BP 

 2 
 3  

-  3   stage 1 HT  
 refer  1 

 
 2 

(Stage II hypertension) 
BP  P 95 th+12  

  140/ 90  (
 13 )  BP  P 95th 

+30   BP  180/ 120 
  

-   2 
 1 
 refer  1 

  BP  30 
  P 95th  BP 180/ 

120   
: P= , BP=  

:  Flynn JT, et al., 20178 

 
 

 
     

 hypervolemia, acute poststreptococcal glomerulonephritis  
coarctation   

  CKD  SLE, renal scar, reflux nephropathy, CKD  
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*  

 
Acute poststreptococcal glomerulonephritis 

 * 

 

Acute nephritis    (hematuria) 
1  Acute Glomerulonephritis (AGN) 

  AGN  (hematuria), 
acute nephritis, nephrotic syndrome  rapidly progressive renal failure  AGN 

  Acute Postinfectious Glomerulonephritis (APIGN)  AGN 

     APIGN  

 group A -hemolytic streptococcus (GABHS)  Acute Poststreptococcal 

Glomerulonephritis (APSGN)2      
 

 
 APSGN  sporadic  epidemic  472,000   

404,000   0.3-0.64   
9.3-93  100,000   APSGN  (subclinical) 

 3,4  APSGN 

  
    streptococcus 

5,6 

  4-12   6-8   2  
 streptococcus  

  APSGN  2 2,3 
  APSGN  7-12  

 1.4  17

    
 

 APSGN  streptococcus  
 (latent period)    (complement; C)  C3  

 (immune complex)  streptococcus 

 glomeruli     
  serum sickness 

 (circulating immune complex)  glomeruli 

 (subepithelial)  glomeruli 

 (in situ immune complex formation)   
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Molecular mimicry  M type protein  streptococcus  serotype 

 glomerular basement membrane  laminin, collagen type IV  heparan sulfate proteoglycan 
  cross reactivity  glomeruli  

 (immune complex)    
 streptococcus  nephritogenic strain   rheumatogenic  non-

nephritogenic strain  

Auto-immunogenic streptococcal-altered immunoglobulin  streptococcus 

 neuraminidase  (autoimmunity-inducing IgG 

alteration)  anti-IgG  32   glomeruli  86 
    

APSGN  neuraminidase  streptococcus  nephritogenic strain   
rheumatogenic strain  

Nephritogenic antigen  2   Streptococcal Pyogenic Exotoxin B (SPEB) 

 Nephritis-Associated streptococcal Plasmin receptor (NAPIr)  glomeruli 
 plasmin  Matrix Metalloproteinase (MMP)  

(subepithelial)  dense deposit  hump 

 glomerular basement membrane  SPEB  NAPIr  
APSGN    

  SPEB  nephritogenic  non-nephritogenic strain  NAPIr  streptococcus  A, C 

 G 1,2,8-10         
 

1-3,7,9  
 GABHS   

 GABHS  (latent period)   
 1-2   3-6   streptococcus 

 M type  1, 2, 4, 12  M type 12  
 M type  47, 49, 55, 57  M type 49  GABHS 

  
   GABHS  4   

  acute nephritis    
 (hematuria)  (Red Blood Cell; RBC) 

 (microscopic hematuria)  (subclinical)  
  

   APSGN  acute nephritis  
streptococcus  (latent period)  

  APSGN   
  65-90   99.4 
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   APSGN 

 (proteinuria)  ascites  
  (pleural effusion)  (pulmonary edema) 

 (congestive heart failure)  
   60-90 

  
(hypertensive encephalopathy)         11 -35 

 7-10   
  95.4   5.7   

 (hematuria)      RBC 

 (gross hematuria)  25-60   24.5 
 oxidation  hemoglobin  

 APSGN  gross hematuria      RBC 

 (microscopic hematuria)  gross hematuria  1-2  
 microscopic hematuria  1-2   

    (oliguria)  
 90  1.73   41.5-65  Rapidly Progressive Glomerulonephritis 

(RPGN)  0.5    48.6 
 RPGN  7.6   

 
1-3,7,9,11   

Urinalysis (UA) 
  (Red Blood Cell; RBC)  (dysmorphic RBC)  RBC cast 

 glomeruli  (White Blood Cell; WBC)  WBC cast 

 sterile pyuria  glomeruli   WBC 

   APSGN  

(proteinuria)  74.4  (nephrotic range proteinuria)  34.6  nephrotic 

syndrome     2-4  
  (proteinuria)  76  

(nephrotic range proteinuria)  16  nephrotic syndrome  0.6    
Complete Blood Count (CBC) 

 APSGN  35-50 

 (hemodilution)  RBC  RBC 
(autoimmune hemolytic anemia)    67 

 (hemodilution)   
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 (renal function and electrolyte) 
 90  1.73   41.5-65 

   (sodium; Na)  (potassium; K) 
  Na  (hyponatremia) 

  K  (hyperkalemia) 

 

 streptococcus  
 APSGN  GABHS  

 streptococcus   swab 

  10-20   streptococcus 
  Antistreptolysin O (ASO), Anti-deoxyribonuclease B (anti DNaseB), Antistreptokinase 

(ASKase)  Antihyaluronidase% (AHase)    ASO titer  (sensitivity) 97% 
 (specificity) 80%  ASO titer 

 3-6   6-8   16 
 ASO titer  12   streptococcus   ASO titer 

  
 streptolysin   anti DNaseB 

 streptococcus  

ASO titer  ASO  anti-DNaseB titer   
 (Complement; C) 

    C3  90  C4 

  C3  alternative 

pathway   classic  lectin pathway   C3 

 acute nephritis  6-8   C3  
 C3  /   

 C3   APSGN  
 

 
 APSGN  acute nephritis  streptococcus 

 1-2   3-6   ASO /  anti DNaseB titer  
 C3    /    

 APSGN   APIGN  AGN 

 streptococcus   2  C3       
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1.  C3   
  mesangiocapillary (membranopliferative) GN   lupus 

nephritis, subacute bacterial endocarditis, shunt nephritis, essential mixed cryoglobulinemia, visceral abscess 

2.  C3   
  IgA nephropathy, pauci-immune crescentic GN  renal limited vasculitis, 

anti-GBM disease   Henoch-Schoenlein nephritis, microscopic polyangiitis, hypersensitivity 

vasculitis, granulomatosis with polyangiitis, Goodpasture syndrome1    
 

1,2,12,13   
 APSGN    

   

1.     
1.1    

-   

-  streptococcus   ASO titer, anti DNaseB   
-  C3  

1.2   

-  2   15  

-   
-  

-  nephritis  

1.3  

-  anuria  nephrotic syndrome 

-  azotemia  

2.  

2.1  

-  oliguria  azotemia  2  

-   3  

- Gross hematuria  3  

-  C3   8-12    
2.2  

-  (proteinuria)  6  

- Microscopic hematuria  1-2   
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  glomeruli  

mesangial cell  leukocyte  neutrophil   capillary lumen  
  Glomerular Filtration Rate (GFR)   crescent 

formation  interstitial inflammation   (immunofluorescence) 

 IgG  C3  glomeruli   C1q, C4, IgM, fibrinogen  factor B  
  electron-dense deposit  hump 

 (subepithelial)  glomerular basement membrane 
1,2   

 

 
    

     
 furosemide  

  vasodilator, calcium channel blocker, Angiotensin-Converting 

Enzyme inhibitors (ACE inhibitor), Angiotensin Receptor Blockers (ARB)  -blocker 

  ACE inhibitor  APSGN  
  (hyperkalemia)  -blocker 

   (hyperkalemia)  
 hypertensive emergency  Hydralazine  

  Nicardipine, Nitroprusside, Labetalol   
    (hyperkalemia) 

  Furosemide  K-binding exchange resin 

  
  BUN  

/    (renal replacement therapy)3,8   
 APSGN 

14  Corticosteroid  APSGN  RPGN 

 crescentic GN 2,8,15    
 GABHS 

   Penicillin 

 APSGN   Penicillin  Amoxicillin  
 2,10,16     

 

  



333
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

333 

 
 APSGN     gross 

hematuria  1-2   3-4   microscopic 

hematuria  1-2   0.02-0.04  100,000  
 (pulmonary edema)  (congestive heart failure)  

   APSGN 1,3 
   10  

   (proteinuria)  
(hematuria)  3.5-60   3  azotemia   1 

1,2,9,12   
 (persistent nephrotic range proteinuria )  crescentic 2,3,8 

  2  (  175 )  (proteinuria) 
 3  

7   APSGN 

  
 

 
APSGN     

(hematuria)    RPGN 

 GABHS  7-14   2-3  
(latent period) 

     
Penicillin  

 GABHS  
  

 (hematuria)   
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*  
 

 
Common bacterial skin infections  

 * 
 

 (cutaneous bacterial infection) 
  20 

 1   
1.  (host factors)  (primary infection) 

 (secondary infection)  atopic dermatitis, burn, eczema 

 systemic disease 

 

2.  (bacterial factors)   
staphylococcus aureus  streptococcus pyogenes   

 pseudomonas aeruginosa  

3.  (environmental factors) 

  

3.1 Superficial cutaneous infection  impetigo, ecthyma, superficial folliculitis, erythrasma 

3.2 Dermis and subcutaneous tissue infection  cellulitis, erysipelas, necrotizing fasciitis 

3.3 Toxin-mediated syndrome  staphylococcal scalded skin syndrome, toxic shock syndrome 

 
 (impetigo) 

 (subcorneal infection) 

 6           

  2   non-bullous impetigo  70  bullous impetigo 
 30  

 (etiology) 
 non-bullous impetigo  Staphylococcus aureus  group A -hemolytic 

Streptococcus spp.  bullous impetigo  local production  Exfoliative 

Toxin (Exfoliative Toxin A, Exfoliative Toxin B)  phage group II Staphylococcal aureus 
2 

 (clinical features) 
  impetigo  2   1  
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 1  impetigo  2  
  
 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          

Associated finding    

Clinical course   
  2  

  
 3-6  

Complication -  Acute Post-

Streptococcal Glomerulonephritis 

(APSGN)  5% 

-  rheumatic fever 

   
 exfoliative toxin 

 Staphylococcal Scalded 

Skin Syndrome (SSSS) 

:    
 

     
        

     (direct person-to-person contact) 

 (fomites) 

   colonization     
    (  1) 
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 1  

:    
 

 (diagnosis) 
   

  staphylococcus  streptococcus 

 
 (treatment) 

  
    

    systemic symptoms 

 Topical mupirocin, Retapamulin,  Fusidic acid  2  -   1  
   Cloxacillin 

 Cephalexin  Penicillin  Erythromycin  7-10  

   wet dressing  
  

 (prognosis) 
  

 
 (ecthyma) 

 (dermis)  non-bullous impetigo  deep form2 

 (etiology) 
 Ecthyma  streptococcus pyogenes  staphylococcus 

aureus  
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 (clinical features) 
 non-bullous impetigo  dermis 

 ( firmly 

adherent crust with an erythematous base)  punched out ulcer  
  (  2) 

 

 
 2  

:    
 

 (diagnosis) 

 

 (treatment) 
  

   wet dressing 

 (prognosis) 
 

 
 (cellulitis) 

 (dermis)  (subcutaneous tissue) 
 (etiology) 

Cellulitis    
group A -hemolytic Streptococcus  staphylococcus aureus 

   2   Group B streptococci (GBS), Hemophilus influenzae type B 
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(Hib)   3  Streptococcus pneumonia  
Escherichia coli1 

Clinical features 
     

  systemic symptoms       
  ascending lymphangitis, subcutaneous abscess, osteomyelitis, septic arthritis, bacteremia, thrombophlebitis, 

necrotizing fasciitis (  3) 
 

 
 3  

:    
 

 (diagnosis) 
   Gram stain, 

 

 (treatment) 
  

     group A 

-hemolytic Streptococcus  Staphylococcus aureus   
 

 (prognosis) 
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 (erysipelas) 
 (upper dermis)  lymphatic involvement  

 (etiology) 
  group A -hemolytic Streptococcus  Staphylococcus aureus  

Clinical features 
       

   systemic 

symptoms              
 (diagnosis) 

  
 (treatment) 

  
      

  group A -hemolytic Streptococcus  staphylococcus 

aureus  
 (prognosis) 

  

 
 (scarlet fever) 

 (etiology) 
Scarlet fever  Streptococcal Pyogenic Exotoxins type A (SPE-A), B (SPE-B)  C 

(SPE-C)  group A -hemolytic streptococcus  tonsillitis  pharyngitis 

 1-10   80  10   anti-SPE antibody 
 

 (clinical features) 
     

 12-48   (sandpaper-like texture) 

    
(circumoral pallor)  (Pastia’s lines) (  4)    

 exudative tonsillitis  strawberry tongue (  5) 
 (scarlatiniform exanthema) (  6)  (desquamation) (  7) 

 7-10    otitis media, mastoiditis, sinusitis, pneumonia, 

myocarditis, meningitis, arthritis, hepatitis, acute glomerulonephritis, rheumatic fever3 
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 4 Pastia’s line 

:    
 

 
 5 Strawberry tongue 

:    
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 6 Scarlatiniform exanthema  

:    
 

 
 7 Desquamation 

:    
 
  



345
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

345 

 (diagnosis) 
 (throat culture)  group A 

streptococcus  Antistreptolysin O (ASO)  anti-DNase B antibodies  

 (treatment) 
  group A -hemolytic 

streptococcus  Penicillin (Amoxicillin)  10-14   
24-48   10   rheumatic fever 

     Penicillin  Clindamycin  Macrolide 

 (prognosis) 
  

 
Staphylococcal scalded skin syndrome 

Staphylococcal Scalded Skin Syndrome (SSSS)  hematogenous dissemination  exfoliative 

(epidermolytic) toxin  granular layer  exfoliative toxin 

 bullous impetigo   
Staphylococcal scalded skin syndrome   toxin 

 toxin-neutralizing antibodies  chronic renal insufficiency  immune deficiency 
2  

 (etiology) 
Exfoliative toxin (ETs)  SSSS  2   ETA  ETB  

staphylococcus aureus phage group II strains (type 71  55)  toxin 

 (hematogenous dissemination)   Desmoglein 1 (Dsg1) 
 bulla formation  granular layer  

(infectious focus)  nasopharynx, conjunctivae, , , ,  

 (clinical features) 
    (generalized erythroderma) 

 (sunburn-like erythema)   
 48    

 moist erythematous base  Nikolsky’s sign 4    
 SSSS     

 (periorificial crusting and radial fissuring)  (  8) 
  3-5   

(re-epithelialization)   1-2   
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 8 Staphylococcal scalded skin syndrome 

:    

 
 (diagnosis) 

 nasopharynx, 

,   staphylococcal aureus    
 (treatment) 

   Cloxacillin 100 

    Dicloxacillin, 

Cephalexin  7      
   electrolyte imbalance, pneumonia, septicemia5 

 (prognosis) 
   3 
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*  
 

 
Diagnosis and treatment of diaper dermatitis 

 * 
 

 (diaper dermatitis  nappy rash)  201 

  12   diaper 

dermatitis   
   

(irritant contact dermatitis)   
  candida (candida diaper dermatitis)  (primary cutaneous disorders)  

  seborrheic dermatitis    (systemic) 
 acrodermatitis enteropathica  Langerhans cell histiocytosis2 (  1) 

  

      
 

 
 1 Diaper dermatitis; differential diagnosis2 

    
Inflammatory disease   

Irritant contact 

dermatitis 

 
 

Erythematous patches, 

papules, scaling/ sparing 

flexoral area 

- 

Allergic contact 

dermatitis 

/ 
 

Erythematous patches, 

papules, scaling 

 

- 

Seborrheic 

dermatitis 

(infantile) 

 
  

Yellowish scales, erythema/ 
skin folds, scalp 

 

- 

Intertrigo  Erythematous patches, 

intertriginous area 

- 
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 1 Diaper dermatitis; Differential diagnosis2 ( ) 
    

Infections    

- Candida infections -  candida albicans - Papules and pustules/ 

satellite lesions of diaper 

dermatitis 

- 

- Dermatophyte 
infection 

-  dermatophyte - Annular erythematous 

plaque, raise border 

- 

- Perianal streptococcal 
and staphylococcal 
dermatitis 

-  streptococci, 

staphylococci 

- Perianal erythema, fissures - ,  

 

Nutritional dermatoses    

- Zinc deficiency 
( ) 

- Acrodermatitis 

enteropathica 

  

 

(malabsorption) 

- Zinc-poor IV 
hyperalimentation 

- Psoriasiform plaques/ 

periorificial area acral 

- , , 

irritability, failure 

to thrive 

Malignancy    

- Langerhans cell 
histiocytosis 

- Unknown - Erythematous/ 

hypopigmented 

hemorrhagic crusted 

papules  

- Related to 

- Involvement of 

other organs 

(mainly bones, 

lung, liver) 

 
 (Diaper (irritant) dermatitis; DD) 
   50-60 3 

 9-12 4   
  (cleansing routines) 

   
 

 
   

  (diaper occlusion)  (skin pH)5 

 pH   microbial colonization  protease  

lipase enzymes  (impair skin barrier)  (friction)  
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   diaper area  candida albicans  

bacteria   Staphylococcus aureus, (b-hemolytic) streptococcus sp., E. coli, and Bacteroides 

spp.6-8 

     
  (spares the inguinal fold)  

intertriginous area (  1)      (waistline) 

 mild erythema   moderate erythema 

 papules  diapered area  
   papules, pustules  skin erosion /  (open wounds)9 

 

  
 1  irritant contact dermatitis  

: Diaper Dermatitis; DD  erythematous patches and papules on inguinal and inner thigh  
(spare the inguinal fold) 

 
   

1.     
2.  (supra-absorbent diaper) 

3.  soap-free liquid cleansers 
 harsh detergents  sodium lauryl sulfate10 

4.  (wet wipe)  alcohol, non-allergy screened fragrances, 

essential oils   (preservatives), methylisothiazolinone (MI), methylchloroisothiazolinone (MCI), bronopol 

(2-bromo-2-nitropropane-1,3-diol)  iodopropynyl butylcarbamate 11,12 

5.   (emollients)  
    skin barrier  

 ointment  zinc paste  dexpantenol  
2 13 
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6.    ketoconazole cream 
   low potency topical corticosteroid  1% hydrocortisone 

 prednisolone cream   1 14 

7.   
 (  2) 

 

 2  diaper (irritant) dermatitis 15 
   

Prolonged and excessive 
humidity 

-  -  

 (supra-absorbent 

diaper) 

Alkaline urine, feces  - Disruption of pH balance 

- Microbial overgrowth 

- Activation of fecal lipases, 

endogenous and exogenous 

proteases 

- Skin maceration 

- Increased permeability 

-  

(supra-absorbent diaper) 

- Cleansing with wipes or cotton 

wool and water 

-  topical emollient  

-  

Cleansing using soap and 
detergents 
 
 
 

 Skin barrier breakdown -  soaps  

base cleanser 

- Cleansing with wipes or cotton  

wool and water 

-  topical emollient  

 
 

   

 

 (Seborrheic dermatitis) 
  3-12   3  

 

 
  

  Pityrosporum ovale (P.ovale)   
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 (salmon-color) (  2 )  (ill-defined border) 

 (  2 )  (seborrheic 

area)           
(yellowish greasy scale)  (cradle cap) (  2 )  Candida 
albicans   

 

      
 2 Erythematous ill-defined patches  

:    thick yellowish scale on erythematous base (cradle cap) 
 seborrheic dermatitis 

 
    

 topical steroids  
 

 
    6-8  

 
 (candida diaper dermatitis) 

 candida  
 

 
 Candida albicans  

  irritant contact dermatitis  

   
 candida   (diffuse erythema 

with peripheral scale)   satellite erythematous papules and scaly papules (  3) 
 genitalia  groin creases  irritant diaper dermatitis  groin creases 
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  scrape  potassium hydroxide (KOH) 

 pseudohyphae  budding yeast cell 

 

  
 3 Erythematous patches with satellite papules on the inguinal fold   

 
   

 (antifungal cream)  2   
  

 
  

 
 (psoriasis) 

 (psoriasis)   papulosquamous disease 
  

 
 4  16  

   70 16,17 

 
  keratinocyte 

  cytokines  interferon-gamma, tumor necrosis factor,  interluekin (IL)-12, IL-17, 

IL-22,  IL-23  T cells  18 

 diaper 

 

  
    

  (  4) 

    19  
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 4 Well-defined scaly erythematous patches of the diaper area 

 
 

 
 (topical steroid therapy) 

 (weakly potent)  hydrocortisone  prednisolone cream  

(emollients)    (occlude) 

   
 

  
        

  
 

 (zinc deficiency) 
   (acrodermatitis 

enteropathica)  
 

 
 

Acrodermatitis enteropathica   mutation  Solute Carrier Family 39 
Member 4 (SLC39A4)  encode intestinal  zinc transporter ZIP420 

  
    

    
(intestinal bypass)   
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 well-defined erythematous patches  periorificial area, acral sites  diaper area 

    irritability  failure to thrive 

 (serum Zinc level 50 

 alkaline phosphatase ) (  5  6) 
 

  
 5  well-defined scaly erythematous plaques on the inguinal area 

and buttock 

 

  
 6    (acral lesion)  periorificial areas  

 
    

 zinc sulfate supplement  5-10  1-2   elemental zinc 
21 
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   1-2  

 2-3   2-3  

 

 (Langerhans cell histiocytosis) 
 Langerhans cells   

   22  
  

 

 
 Langerhans cell histiocytosis  1  200,000  

  23 

     
 seborrheic dermatitis    (red-brown) 

 (skin-colored)  (hypopigmented papules)  petechiae  hemorrhagic 

crusted  seborrheic dermatitis (  7)     
     (  3)  seborrheic dermatitis 

  (skin biopsy)   

 
 3  Langerhans cell histiocytosis22 

  

-  -  (presenting symptoms) 
-  - bone pain skull >long bone >flat bone 
-  -  cervical 

-  - diffuse micronodular pattern on radiography 
-  - anemia, thrombocytopenia  pancytopenia 

-  - diabetes insipidus  

- /  - hepatosplenomegaly 
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 7 Confluent hypopigmented macules and erythematous papules with hemorrhagic crusted on 

the inguinal area, on the seborrheic area (forehead and scalp) 

 
       

   
 

 
 

  1-2  
 Langerhans cell histiocytosis  

24,25    26  

 

  
 (diaper dermatitis, nappy rash)  
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*  

 
Child health screening 

 * 
 

 (health screening)1,2 
 (secondary health prevention)  

(child health supervision)    
/  

3,4 
  2    0-5   6-24  

   
   

 1)  2) 
   

 3)     . . 2560 
5  

   
 0-18  . . 2560 

 (  1) 
  2    

(universal screening)  (targeted or risk-based screening)  
  

 

 
 1  0-18   

 . . 2560  
: http://www.thaipediatrics.org/Media/media-20180329072750.pdf 
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 (universal child health screening)  
  

 (well child 

visit)   . . 2560 ( ) 
  

 

 

   
1.      

 (determinants of health)  
  (  1) 

 

 1  
 (children health) 

-  Concerns (parent's or child's) 
-  (past problem follow-up) 
-  
-       
-  (developmental progress & behavior style) 

 (the children’s environment) 
-   
-  (parent-child and sibling-child interactions) 
-        
-       
-   (recreational activities) 
-  (physical environment & safety) 
-  (appropriate stimulation) 
:  Topics for Health Supervision Visits6 

 

2.     
  Developmental Dysplasia of the Hip 

(DDH)   Barlow and 

Ortolani physical examination, Galeazzi’s test (Allis’s test)  

 

3.   
  

    
 Developmental Surveillance and Promotion Manual (DSPM)7 



365
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

365 

  Developmental Assessment for Intervention 

Manual (DAIM)8    (birth Asphyxia) / 
 2,500  (low birth weight)   

    DENVER II, MULLEN  

  Gross Motor (GM)   Fine Motor (FM)  
 Receptive Language (RL)   Expressive Language (EL)  

  Personal and Social (PS)   

   
 1  /  

4.  
 (head circumference)  3  

    
  

 (   )  

 KhunLook (https://www.khunlook.com/)9  KidDiary (https://www.kiddiary.in.th/)10 
  

( )  

   11 

  (  2) 
 

 2 11 

  

 (obesity)  median+3 SD  
 (overweight)  median+2 SD  < median+3 SD   

 (wasting)  median-2 SD   

 (normal) median-1.5 SD  median+1.5 SD 

 

5.    
       . . 256412 

 1 

5.1 Thyroid stimulating hormone (TSH) screening13,14 

 (congenital hypothyroidism)  1  3,000-4,000  
  2-4 
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   48-72  
 TSH  cut-off 25 mIU/L    

5.2 Inborn Error of Metabolism (IEM)15-17 
    
   1  1,500  

   6  
  

(phenylketonuria)  IEM  
17  

5.3 Critical congenital heart disease screening18,19  
8  1,000    
pulse oximetry   95% 

 3%   
  

5.4 Newborn hearing screening20-21   
  . . 2560  

  (neonatal 

hearing loss)  1  1,000   Otoacoustic Emissions (OAE)  Auditory Brainstem 

Evoked Responses (ABRs)   
   6   

5.5 Anemia screening3,5   
  

      
 22 

  
-  6 -5 : Hemoglobin  11  33% 

-  5-12 : Hemoglobin  11.5  34% 

-  12-14 : Hemoglobin  12  36% 

5.6 Vision screening23   (visual acuity)  3-6  
   

  HOTV test  LEA symbols  E test  5   
Snellen chart ( ) 

  

-  4-5 :  5  (  20/40)   2  
2  

-  6 :  6  (  20/30)   2  
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5.7 Oral health24:   1  
 6-12    30  

 (fluoridated toothpaste)   (Fluoride vanish)  

 
 

 (health screening)  
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*  
 

 
Practical points in infant feeding 

 * 
 

 
   2  

  80-100   30-40 1 

 
    6  

 2   3   25-30  
(750-900 )  4-6  (140-200 )   3-12  

 500   22-28 2 
  30  

  responsive feeding 

   
 2  4  

 8-12   6  4-6    
 6   

   
   2 

 4-5   3  1 1     
 

 (breastfeeding)  
 

    antibacterial factors 

(secretory IgA, lactoferrin, cytokines ) growth factors 
(epidermal growth factor, transforming growth factor, nerve growth factor  

 )  enzymes (glutathione peroxidase, nucleotides  
) 3,4    

  (necrotizing enterocolitis)  
(sudden infant death syndrome)  (atopic dermatitis) 3-4 

   
   1  

 (foremilk)  (hindmilk) 

  
5     
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 (infant formula)1-6  
   HIV  2  
   (infant formula) 

   galactosemia, 

hereditary lactase deficiency   
  

    atopic 

dermatitis     protein hydrolysates   
    0-12   

     
     

      
     

1.   1.4-1.8    0.9-1.9 

    beta-lactoglobulin 

 alpha-lactalbumin   

2.   40-50  

  0.5-1  linoleic acid (omega-6 fatty acids)  0.5 

 alpha-linolenic acid (omega-3 fatty acids)  

    
3.    
4.      

  
  

- docosahexaenoic acid (DHA)  arachidonic acid (ARA) DHA  3 

 ARA  6  

  DHA  0.2  ARA  0.5  
 DHA  ARA European Food Safety Authority (EFSA)  DHA 

20-50  100   

- prebiotics (non-digestible oligosaccharides)  fructo-oligosaccharides (FOS)  galacto-oligosaccharides 

(GOS)   (probiotics)  
- taurine   

 taurine    taurine  
 89   

  
     

  4    1  
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   5-10   
  

 
 (complementary foods)1-7  

   6  
 

  
  6-8   

   extrusion reflex (
)   

  finger foods    1  
  autonomy   

 1  6-7  2  8   3  9   
  -  1-2  

   
     1  

    
 30-50   

 4      
 4  

   
1.  (    )   1   3-4  

  

2.  ( )   1  

3.  phytate      
4.  1  3-5   (    wheezing) 
         

5.  7  8   5    
6.     

7.      
4-6   100%   

       
 tannins  polyphenols  

8.  9      12  
    

9.  

10.   

11.  0-12   infant botulism  
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  American Academy of Pediatrics 

 400 IU  12   1   4-12  

 
  

   
  

  



375
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

375 

 (references) 
1. Heird WC. Nutritional requirements of infants and children. In: Ross CA, Caballero B. Cousins RJ. Tucker 

KL. Ziegler TR. Editors. Modern nutrition in health and disease. 11th ed. Philadelphia, PA: Lippincott 

Williams & Wilkins; 2014. p. 712-22.    

2. American Academy of Pediatrics. Pediatric nutrition. 7th ed. Elk Grove Village, IL; 2009. p. 15-139. 

3. Parks EP, Shaikhkhalil A, Sainath NN, Mitchell JA, Brownell JN, Stallings VA. Feeding healthy infants, 

children, and adolescents. In: Kliegman RM, Stanton BF, St Geme JW, Blum NJ, Shah SS, Tasker RC, Wilson 

KM. editors. Nelson textbook of pediatrics. 21th ed. Philadelphia, PA: Elsevier Inc; 2020. p. 321-31. 

4. More J. Healthy eating. In: Shaw V. editor. Clinical peadiatric dietetics. 4th ed. West Sussex, UK: John 

Wiley & Sons, Ltd.; 2015. p. 717-43. 

5. Fiechtner L, Robinson A, Kleinman R. Breastfeeding. In: Kline MW editor-in-chief. Rudolph’s pediatrics. 

23rd ed.  New York: McGraw-Hill education; 2018. p. 351-64. 

6. Phillips SM, Shulman RJ. Infant formula and complementary foods. In: Kline MW editor-in-chief. 

Rudolph’s pediatrics. 23rd ed. New York: McGraw-Hill education; 2018. p. 351-64. 

7. Fewtrell M. Complementary foods. In: Koletzko B. editor Pediatric Nutrition in Practice 2nd edition. Karger; 

2015.     



376
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

376 

 



377
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์



378
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

 
 



379
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

 

*  
 

 
Pitfall in choosing human genetic test 

 * 
 

Genetic test    
      cheek swab 

sample    1  (
)     

   
  DNA  DNA   

    
    

 2   

1.   0.8   
    

 2   

1.1 Numerical    trisomy 21  
 1  800-1  1,000  monosomy X  Turner  

1.2 Structural   
1.2.1 Balance translocation:  

    
1.2.2 Unbalanced translocation: 

   
   

1) Chromosome test  karyotype  metaphase  prometaphase 
( )   band 

( / )    5  
(megabases)   

- :   Down syndrome (trisomy 21), 

Turner syndrome (45,X) 

- :  1,500  

-    balanced translocation  inversion  

-     
2) Fluorescent In Situ Hybridization (FISH) analysis  

  100-200 1 
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- :  microdeletion   FISH 22q11.2 

 11.2  22  DiGeorge syndrome  
- :  3,500  

3) Microarray  Array-CGH  23  
 DNA  23   DNA  

  
  

 100-600   probe  probe  
- :  (  deletion/duplication) 

    10-202,3 

- :  20,000-40,000  

-    balanced translocation, uniparental disomy, deletion/ 
duplication  100   exon deletion 

2.  (gene)    (deletion)  (insertion) 

 1     benign variant 

   mutation  pathogenic variant 

  
2.1 Polymerase Chain Reaction (PCR)  primer ( )  DNA  

 (amplify)  

2.2  500   1  

2.3 Real-time PCR  qPCR  primer ( )  DNA  
  

- : 
   BCR-ABL  

2.4 MLPA (Multiplex Ligation-dependent Probe Amplification)4,5  PCR  
 (  40 probes)  

- :  exon  (deletion/duplication) 
   Duchenne muscular dystrophy 

- :  
2.5 Sequencing  base (A C G T) 

  1   700-1,000    
- :    HBB 

 thalassemia  
- :  500  1  

2.6 Whole Exome Sequencing (WES)/ Whole Genome Sequencing (WGS) 
 base (A C G T)   23   

 (big data)  
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 6 

- :   multiple congenital anomalies 

    307  
- :  30,000  

2.7 Methylation study  DNA   CH3 (methyl) 

 DNA  CH3 (methyl)   
- :  uniparental disomy  Prader-Willi syndrome, Angelmann 

syndrome 

- :  3,000  

 

 1  deletion/ duplication 

   
MLPA -  ( )  

-  40  

-  

-  balanced rearrangement  

FISH -  balanced rearrangement  

-  Mosaicism  
-   

 

- 
 100   

 500  
Quantitative/ 
qPCR 

-  ( )  

 1  
-  

-  
 (  primer) 

Microarray -  
 

-  

: Stuppia L, et al., 2012 5  
 

 
1.  

  

1)  (number)  (structure)  chromosome test 

2)  (deletion/ duplication)   FISH 

3)  (deletion/ duplication)   
 microarray 

 

1)   PCR, qPCR, MLPA  
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2)   sequencing, WES/ WGS 

 

3) Methylation  methylation test 

2.   
 

 
 1  1    duodenal atresia, atrioventricular septal defect 

 Down syndrome   1   
(Quantitative Fluorescent Polymerase Chain Reaction (QF-PCR)  24-48   a male pattern with 

trisomy 21  

:  trisomy 21   karyotype  chromosome test  

:   QF-PCR  21  1   full trisomy 

 translocation, trisomy 21  translocation   
:  chromosome  46, XY, rob (14;21), +21   21

 1   14  
  

 
 2  3    tongue fasciculation  absence deep 

tendon reflex  spinal muscular atrophy (SMA)   
:   

(SMA  SMN  90  exon 7  SMN)  
: qPCR exon 7  SMN  exon 7  SMN   

 deletion     MLPA  exon  

 microarray  exon 7  SMN  110   microarray 

(  100-600 )  
 

 3  1.5   hypotonia  intermittent dystonia   
   congenital hypotonia   

    
:   

: Whole Exome Sequencing (WES)   

 congenital hypotonia  

: 1   WES  homozygous IVS6+4A-T  Aromatic L-Amino Acid 

Decarboxylase deficiency (AADC def)   
:  prenatal diagnosis  

  
: sequencing  IVS6+4A-T    
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 WES   sequencing 
 WES  WES 

  
 

 4  8   supravalvular pulmonic stenosis, delayed development 

 overfriendly personality  dysmorphic face  Williams syndrome 
 microdeletion  

:   
: FISH for Williams syndrome (7q11.23)   Williams syndrome  

FISH  microarray  microarray  10   
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*  

 

 

Cleft care in Children Hospital,Thailand 

 * 
 

  “ ”  
     

      
 

     
  

      Down syndrome   
    

  “ ”  (screening associate 

anomalies)   
  ( ) 

     
  (   

  3-4 )   
    

  10-15    
    
     “cleft”  

 15     
      

 30    
 

     
  (   ) 

     
  . 2564   cleft 

 /   
     

     
     

  
     cleft  
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   ( ) 
   cleft  

     
    
       

       
       

       
 

      
     

   
   

    
   

 “ ”   cleft   
 loss     5  

     
 Train cleft-ENT  cleft  

 early myringotomy   cleft panel/cleft forum 

    
  “ ”  “ ” 

    cleft  
     (loss follow)  

 cleft    loss follow / /  
  

     
   

 

   
       

      
      

   
   

 (   )     
    

    cleft   
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   “ ”  

     
    cleft  

 cleft  2  ( ) “ ”

   
 (cheiloplasty)  orbicularis oris  

  
 (   

 )  (palatoplasty) 

     
      

    cleft   
 “ ”   

     
( )   cleft  

 15    
    

 1   2    
    cleft co-ordinator   specialist 

nurse       
  Train  co-ordinator 

    
   

      
  

       
     

     2  
 fellowship 1   Chang Gung Memorial Hospital   40   

cleft    
Train     

    
  2-3     

 cleft 2   cleft    
  1-2  

“ ”  cleft  20-30   
     (obturator) 
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    obturator 
    

 cleft   mold  cleft 2   
   Nasoalveolar Molding (NAM)   12  

   NAM   6-7    
    NAM  cleft   NAM  

  cleft   
  cleft 

  cleft  3-4  
 maxillofacial  part time  full time  

 (alveolar bone graft) cleft  
   

  cleft  

   cleft   15   

     cleft   
 4-5   90-100    

   resident maxillofacial   
resident plastic   rotate   1  

2-3   cleft  
 refer new case cleft  

 cleft      
cleft  
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 cleft  ( ) 

-  

 cleft  “ ” 
     

   

-   cleft  

        
     

-  cleft  ( ) 
 cheiloplasty  3-6   4-5  

  palatoplasty  9-18   8-10  

 

  -   cleft  

     
 cleft    specialist nurse  breast/ bottle feeding 

-Concept  cleft ( )  
   

1.    alcohol  betadine 

     
   chloramphenicol eye ointment   

 cotton bud  ( )  cotton bud  2   

no arm restraint/ routine bottle feeding    
   

2.     
 follow up ( ), No arm restraint/  routine bottle feeding 

     / 
  

-   diary  cleft lip ( ) 

 cleft   
   

     diary  
  

    
  Cleft  

   20  
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*  
 

 
Anterior abdominal wall defect  

 * 
 

 2   gastroschisis  omphalocele  
   

Gastroschisis   4-10  10,000 
1-4  

  umbilical vein  
5  ventral body fold theory 6  failure of 

migration of the lateral folds   

     (chemical serositis) 

    
 (  1)  

 gastroschisis     6-9 

 

 
 1 Gastroschisis   

    
:    

 

Omphalocele  gastroschisis  1  
4,000-6,000 10 

11 (  2)  
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 omphalocele  

1. Pentalogy of Cantrell (upper midline syndrome)12    
- Upper midline omphalocele 

- Anterior diaphragmatic hernia 

- Sternal cleft 

- Ectopia cordis 

- Intracardiac anomalies 

2. Lower midline syndrome13   

- Lower midline omphalocele 

- Bladder or cloacal exstrophy 

- Imperforate anus 

- Colonic atresia 

- Vesico-intestinal fissure 

- Sacral vertebral anomalies 

3. Beckwith-Wiedemann syndrome14   

- Gigantism 

- Macroglossia 

- Omphalocele or umbilical hernia 

- Pancreatic islet cell hyperplasia 
4. Trisomy syndrome15 

- Trisomy 13, 15 

- Trisomy 16, 18 

 

 
 2 Omphalocele    

:     
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 gastroschisis  omphalocele  

  
  

  

 
  hypothermia  

 
 sterile gauze  

  2  sterile gauze   
gauze bandage   
(  3)  nasogastric tube  decompression of stomach 

  
  

 

 
A B 

 

 
C D 

 3   
: (A)  (B)  sterile gauze   (C)  2  sterile 
gauze  (D)  gauze bandage  

:     
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1. Operative treatment 

1.1 Primary closure of abdominal wall defect 

 fascia  skin   gastroschisis  omphalocele 

  

1.2 Staged repair  gastroschisis  omphalocele  

 
   2   

1.2.1 Placement of artificial sac  (artificial sac, silo)  
    

  5-7    2   
  (  4)  Fischer JD, et al16 

   
 (  5) 

1.2.2 Closure of abdominal wall defect  
  (fascial closure) 
 (sutureless closure)   

  
 

2. Non-operative treatment 
  omphalocele   

  
 (mercurochrome)  

 epithelization  defect  epithelium  defect  
ventral hernia   1  
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C 

 4 17  
: (A) steri-drape artificial sac (B)  (C)   

  

A B 
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C 

 5 18  
: (A) Alexis wound retractor and protector (B)  (C)   

 

 
 

   
  paralytic ileus  2   
 (parenteral nutrition)  gastroschisis  

 90   
 omphalocele  

 

  

A B 
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 gastroschisis 
   

   
  nasogastric tube  inadequate decompression 

of stomach   serosa  (  6) 
 

 
A B 

 

 
C D 

 6   
: (A)  nasogastric tube    (B) 

 (C-D)  
:   
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  gastroschisis  omphalocele  90 

  
   

necrotizing enterocolitis    
  3.5   primary closure  4-6 

 stage repair 
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*  

 

 
Esophageal atresia 

 * 
 

 
 (respiratory distress)  

 

  
1  3,000 - 1  4,500 1 

 

 
   

 4   foregut  
  6-7  

 /    (fistula) 
2 

 

 ( 1)  

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 

   Vogt EC 3, Ladd WE4, 

Gross RE5  Kluth D6     1 

(Ladd type III  Gross type C) 

 (esophageal atresia with distal tracheoesophageal fistula) 

  80 6 
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 1  (  Ladd  III, I, N/A, V, II  gross 

 C, A, E, D, B)4,5 
: N/A=No answer 

:      
 

 

1.  (antenatal period) 

 (prenatal diagnosis) 

    80  (maternal polyhydramnios) 
 24  

(blind-ending proximal esophageal pouch) 
 (small or absent gastric bubble)7-9  16-20   

Kunisaki SM, et al  . . 2557   16 (  9-44 ) 
  positive predictive value 67%  polyhydramnios  small or absent gastric 

bubble10 

2.  (perinatal period)  
  (excessive salivation) 

   (choking)   (transient 

cyanosis)  (TEF)  
 (aspiration pneumonia)  (respiratory distress)  

(respiratory failure)   
  

   (gastric perforation) 
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  Nasogastric tube (NG tube)  suction tube 

 10 Fr  
   10   

  2    
 

  
 

 (investigation) 

1. Chest and abdominal film AP supine, lateral neck film 

 NG tube  upper esophageal pouch  
 esophageal atresia with distal TEF (  2) 

  NG tube  upper esophageal pouch 

 (gasless abdomen)  isolated esophageal atresia (  3)  

 

 
A B 

 2  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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 3  isolated esophageal atresia  NG  proximal esophagus  

intestinal gas  
:  

 
2. Esophagography 

 NG  
isolated TEF  H-type   water soluble contrast 

(  4) 

 

 
 4 Esophagogram  H-type  contrast  TEF ( ) 

 
:   
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3. Endoscopy (video laryngoscopy, flexible esophagoscopy, bronchoscopy) 

 
 (TEF)    (  5) 

 

 
 5  TEF ( )  bronchoscopy  TEF  carina  

:  
 

 
 (initial management)  

1.  (upright position)  

2.  (NPO) 

3.  (NG tube with continuous suction) 
   

 

4.   ( ) (fluid resuscitation) 

   sodium  chloride   dehydration 

 severe hyponatremia  

5.   
 

6.   

7.   transport incubator 

8.    gentle low 

pressure ventilation2  TEF  overdistention 

 
  



408
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

408

 (associated anomalies)  

 5011 

    VACTERL  

Vertebral anomaly:  thoracic vertebrae  
hemivertebrae  13  

Anorectal malformation:    
Cardiac anomaly:   Ventricular Septal Defect (VSD), 

Patent Ductus Arteriosus (PDA), Tetralogy of Fallot (TOF) 
TE fistula: /  
Renal anomaly:   renal agenesis, hypospadias 

Limb anomaly:   radial club hand 

 3  VACTERL association  

 VATER association12  (multifactorial)  
  

   whole spine radiographs 

  (echocardiography) 

  right or left aortic arch  
  (chromosomal abnormalities)  

  Trisomy 21  Trisomy 18  CHARGE syndrome (Coloboma , Heart defects, Atresia choanae, 

growth Retardation, Genital anomalies, Ear anomalies)       
 13 

 

 

 2    (open surgery) 

 (minimally invasive surgery)   
  

1. Esophageal atresia with TE fistula 

1.1 Primary repair   

(  6)  (right thoracotomy, division of TE fistula and repair of esophagus) 

 (thoracoscopic division of TE fistula and repair of esophagus) 

     
 

1.2 Staged repair   2  primary 

repair  (gastrostomy)   
 TE fistula  

 TE fistula    
 (gastric perforation)   
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   2  

 
 

 

 
 6  TE fistula  

: (A)  TE fistula (B) 14 

:      

 

 
 7  14 

:      
 

2. Isolated esophageal atresia 

 
 6 vertebrae15 (long gap esophageal atresia)  

 (feeding gastrostomy)   
 esophageal replacement  

( )  
 

    

A B 
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3. Isolated TE fistula  H-type 

 infancy period  
 (recurrent respiratory tract infections) 

 upper to middle esophagus  esophagogram  
 (right transcervical TE fistula repair)  

  (right thoracotomy with TEF repair)  (thoracoscopic TE fistula 

repair) 2 (  8) 
 

 

 8  thoracoscopic TE fistula repair  
:         TEF 

:  
 

 

1. Anastomotic leakage  

 ICD  postoperative esophagogram 

 1015  minor leakage      parenteral 

nutrition  major leakage  reoperation  
2. Anastomotic stricture  

 30-4013  1-2   (balloon dilatation, 

Savary-Gillard dilatation)  
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3. Recurrent TE fistula 

 8  20 15  
 cine-esophagogram  reoperation  

4. Gastroesophageal reflux 

 40 15  UGIS  pH monitoring 

  antireflux therapy  
 Nissen fundoplication 

5. Esophageal dysmotility 

  
 esophageal manometry   

6. Tracheomalacia  

  
  10  aortopexy15  

 

 
1.   esophagogram 

 (TEF)   water soluble 

contrast  

2.    positive pressure (   
ambu bag)  assist ventilation   gentle low pressure ventilation13 

 

3.  NG tube with continuous suction   

 
  NG tube  10 Fr  (  

10 )  (  mucosa )  suction 
  continuous suction  NG   
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*  
 

 

Common pitfall in congenital diaphragmatic hernia 

 * 
 

Congenital diaphragmatic hernia   

 diaphragm  

 pulmonary hypoplasia  (persistent pulmonary hypertension)1 

 1  3,230  ( )  1.5  1 

 4.5  12  

Congenital diaphragmatic hernia  2    Bockdalek’s type 

 posterolateral site  Morgagni’s type  anteromedial site  embryogenesis 

  septum transversum, dorsal mesenteric root of esophagus, 

pleuroperitoneal membrane and mesenchymal cell   (with or without sac) 

 4  A  25, B  25-50, C  50-75   D  

(diaphragmatic agenesis)1 

 pulmonary parenchyma and 

vasculature  (persistent pulmonary hypertension)1 

 24-48  5-14  

  hypoxia, hypercarbia, metabolic acidosis  hypotension  vicious cycle 

 31-451-3  

 

 (clinical manifestation) 

 dyspnea and cyanosis  6 

   23.1-34.4  6-24   
84.2-1003  decreased breath sound  prominence thorax affected side  

gurgling (bowel) sound, scaphoid abdomen    radiograph of thorax and abdomen 

(  1)  severity of pulmonary hypoplasia and pulmonary 

hypertension  (prenatal diagnosis) 

 

A 
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 1 (A) right congenital diaphragmatic hernia  (B) left congenial diaphragmatic hernia  

:  bowel gas pattern in affected side, contralateral mediastinal shift 
:    

 

 (diagnosis) 

 congenital diaphragmatic hernia  prenatal diagnosis 

 (postnatal diagnosis)   fetal 

intervention 

 

 prenatal diagnosis  prenatal ultrasonography  abnormal level 

of diaphragm, bowel pattern in thorax and decreased lung volume at affected side  Lung to 

Head Ratio (LHR) (  2)    pulmonary hypoplasia 

 2   Observe/ Expected LHR (O/ E LHR)  32-34/ 22-24  
4  LHR  1.0  24   O/ E LHR 

 254,5  fetal intervention 

 

 
 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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 prenatal ultrasonography  fetal magnetic resonance imaging  

congenital cardiac anomalies, fetal lung volume  fetal intervention 

  intensive care unit  

multidisciplinary team3 

Fetal intervention  Congenital High Airway Obstruction (CHAOS) 

  “FETO” (Fetal Tracheal Occlusion) 

  O/ E LHR  25  LHR  1  FETO trial 336  6   

 0-77    
  premature rupture of membrane, antepartum hemorrhage, chorioamnionitis, 

preterm delivery, neonatal death5,6  

 

 (mode of delivery) 

 congenital diaphragmatic hernia 

 immediate surgery  delayed surgery 3,7 

 cesarean section  EXIT procedure (Ex Utero Intrapartum Technique) 

 FETO  Extracorporeal Membrane Oxygenation (ECMO) strategy8 

 

 (management) 

 immediate surgery   

 pulmonary hypoplasia and pulmonary hypertension 

  . . 2528  delayed surgery7,8 

  2   preoperative stabilization period  surgical management 

1. Preoperative stabilization 

1.1 Stabilization   

 pulmonary hypertension  hypoxia, hypercarbia, metabolic acidosis  hypotension1-3 

 stabilization   activity   keep warm 

 incubator,  hydration, nil per oral  decompressed bowel with Nasogastric tube insertion 

 NG tube 

   monitor preductal ( )  postductal oxygen 

saturation ( ), urine output (Foley’s catheter insertion)  antibiotic prophylaxis 

1.2 Respiratory support and ventilation  invasive and 

non invasive positive pressure ventilation  positive pressure ventilation 

 positive pressure  

collapse alveoli  barotrauma   invasive positive pressure ventilation 

(endotracheal intubation with mechanical ventilation)  non invasive type 

   work of breathing 

 low tidal volume and permissive hypercapnia  Wung JT, et al.9  gentle 
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ventilation  ARDSNet trial10  barotrauma and Ventilator Associated Lung Injury (VALI) (  3) 

 mechanical ventilation        

1.2.1 Conventional mechanical ventilation  pressure ventilation mode  

work of breathing  VALI  PEEP 3-5 cmH2O PIP  25 cmH2O  target tidal volume 

4-6 11 

1.2.2 High frequency oscillatory ventilation 

 conventional mechanical ventilator   (rescue indication) 

   preductal oxygen saturation 80-95%  postductal 

oxygen saturation 70% PaCO2  65 , pH  7.2, Lactate level  5 

 urine output  1  (  1) 

 

 
 3 Barotrauma  pneumothorax 2  

: (A) pulmonary hypoplasia, immature alveoli and microalveoli  pneumothorax  (B)  pneumothorax 
 (C)  pneumothorax   pneumoperitoneum  
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 1  mechanical ventilation 11 

 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  stabilization   pulmonary pressure 

 activity sedation     opioid  Fentanyl 1-4 

 q 2-4 hr bolus dosage  1-2  continuous dosage  Benzodiazepine 

 Midazolam 0.05-1  bolus dosage  0.1-0.2  continuous 

dosage   muscle relaxation  hypotension  

1.2.4 Inotropic drug and pulmonary vasodilator  pulmonary hypertension 

 gentle ventilation, stabilization  hypoxia and hypercarbia 

 systemic blood pressure  pulmonary pressure   congenital diaphragmatic hernia 

 hypotension  hypoxia  cardiac dysfunction  Inotropic drug 

 (  4)  pulmonary vasodilator  pulmonary pressure  

  2  Prostacyclin (Iloprost)  pulmonary hemorrhage, phosphodiesterase 

type 5 inhibitor (Siladefil)  hypotension, phosphodiesterase-3 inhibitor (Milrinone)  hypotension and 

arrhythmia  1 
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 4  Inotropic drug12 

 

 2 Pulmonary vasodilator 1 

Name Mechanism of action Effect Dosing 

Milrinone Phosphodiesterase-3 
inhibitor 

Improve RV function 

and relax the PA 

0.25-0.75  

 

Sildenafil (IV) Phosphodiesterase-5 
inhibitor 

Decrease PA pressure, 

decrease PVR, improve CI 

100-290  

 

Sildenafil 

(PO) 

Phosphodiesterase-5 
inhibitor 

Decrease PA pressure, 

decrease PVR, improve CI 

0.3-2.0   

 6-8  

Bosentan Endothelin receptor A/B 

antagonist 

Vasorelaxation 1-2   2  

Prostaglandin E1 

Alprostadil 

Hormone-smooth muscle 

relaxation 

Vasodilation and 

maintenance of the PDA 

0.05-0.20  

 

Epoprostenol 

(Flolan®) 

Synthetic prostacyclin-

smooth muscle relaxation 

Vasodilation 2-10  

titrate: 0.5-2  

 

Treprostinil 

(Remodulin®) 

Synthetic prostacyclin-

smooth muscle relaxation 

Vasodilation 1.25-10  

titrate: 0.5-2  

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  echocardiogram  pulmonary pressure, 

cardiac pumping  congenital cardiac anomalies   pulmonary 

pressure 12   

 (  5) 

1.2.6 Extracorporeal Membrane Oxygenation (ECMO)  stabilization 

 oxygenation index  25-40 (UK ECMO trial)13  20-70 

    

 Veno-venous or Veno-arterial ECMO 

 

 
 5  echocardiogram12 

 

 (surgical management) 

 preoperative stabilization  pulmonary pressure  

 inotropic drug  pulmonary vasodilator   conventional mechanical ventilation 1,3,7 

 2    (open technique)  (minimally 

invasive surgery)  

2.1  (open technique) 

 (laparotomy)  (thoracotomy)  

laparotomy   2   malrotation  phrenic nerve 

 thoracotomy   chest deformity  

  

congenital diaphragmatic eventration   

pneumatocele  non-absorbable suture   A-D  
 tension free of diaphragm   Polyester graft  

Polytetrafluoroethylene (PTFE) graft  (  6) 
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 6  graft14 

 

 laparotomy  pneumothorax   

space occupying lesion   thoracocentesis or drainage  
 0.7-25 14 

2.2  (minimally invasive surgery) 

  chest deformities  (  

thoracoscopy)  2  

 thoracoscopy  (laparoscopy)  pulmonary hypoplasia  

 (pneumothorax)  4-6   CO2  pulmonary hypertension 

 hypoxia  hypercarbia   

thoracoscopy  7-9 

 

 
 7  thoracoscopy  

:    
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 8  thoracoscopy  

:    
 

 
 9  laparotomy  Intercostal Drainage (ICD)  thoracoscopy  ICD 

: (A)  space occupying lesion in left thorax  (B) thoracoscopy  ICD  CO2  
:    

 
 thoracoscopy  tube drainage  CO2  laparoscopy  

laparotomy   thoracoscopy   0-40  

systematic review and meta-analysis  thoracoscopic repair  open repair 

 
14,15  meta-analysis 

13   
16 
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  thoracoscopic repair in congenital diaphragmatic hernia  28  

 1.5  2  recurrence rate  conversion to open rate  8  chest deformities 

 92.915 
 

 

 
   

  
 

    
   



423
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

423 

 

 (references) 

1. Harting MT. Congenital diaphragmatic hernia-associated pulmonary hypertension. Semin Pediatr Surg 

2017; 26: 147-53.  

2. Chankaew O, Niramis R, Buranakitjaroen V. Postnatal factors for survival of neonates with congenital 

diaphragmatic hernia. Journal of the Department of Medical Services 2018; 43: 131-6. 

3.  ,  ,  . . : Congenital Diapragmatic hernia: 

technology assesment and clinical practice guideline. : ; 2546;  9-27. 

4.  Oluyomi-Obi T, Van Mieghem T, Ryan G. Fetal imaging and therapy for CDH-Current status. Semin 

Pediatr Surg 2017; 26: 140-6.  

5. Danzer E, Hedrick HL. Controversies in the management of severe congenital diaphragmatic hernia. 

Semin Fetal Neonatal Med 2014; 19: 376-84.  

6. Kovler ML, Jelin EB. Fetal intervention for congenital diaphragmatic hernia. Semin Pediatr Surg 2019; 28: 
150818.  

7. Hollinger LE, Lally PA, Tsao K, Wray CJ, Lally KP.  A risk-stratified analysis of delayed congenital diaphragmatic 

hernia repair: does timing of operation matter? Surgery 2014; 156: 475-82. 

8. Cartlidge PHT, Mann NP, Kapila L. Preoperative stabilization in congenital diaphragmatic hernia. Arch Dis 

Child 1986; 61 :1226-8. 

9. Wung JT, James LS, Kilchevsky E, James E. Management of infants with severe respiratory failure and 

persistence of the fetal circulation, without hyperventilation. Pediatrics 1985; 76: 488-94.  

10. Brower RG, Lanken PN, MacIntyre N, Matthay MA, Morris A, Ancukiewicz M, et al. Higher versus lower 

positive end-expiratory pressures in patients with the acute respiratory distress syndrome. N Engl J Med 

2004; 351: 327-36.  

11. Morini F, Capolupo I, van Weteringen W, Reiss I. Ventilation modalities in infants with congenital 

diaphragmatic hernia. Semin Pediatr Surg 2017; 26: 159-65.  

12. Patel N, Kipfmueller F. Cardiac dysfunction in congenital diaphragmatic hernia: Pathophysiology, clinical 

assessment, and management. Semin Pediatr Surg 2017; 26: 154-8.  

13. Kays DW. ECMO in CDH: Is there a role? Semin Pediatr Surg 2017; 26: 166-70.  

14. Gross ER, Stolar CJH. Congenital diaphragmatic hernia. In: Operative pediatric surgery 7th edition. New 

York: CRC press;2013. p. 186-94. 

15. Terui K, Nagata K, Ito M, Yamoto M, Shiraishi M, Taguchi T, et al. Surgical approaches for neonatal 

congenital diaphragmatic hernia: a systematic review and meta-analysis. Pediatr Surg Int 2015; 31: 891-7.  

16. Noitumyae J, Laorwong S, Tongsin A. Surgical Approaches for Congenital Diaphragmatic Hernia-

Thoracoscopic Repair Versus Open Repair: A Systematic Review and Meta Analysis. Journal of the Department 

of Medical Services 2019; 44: 46-54. 

  



424
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

424 

 

 



425
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

 

*  

 
 Necrotizing enterocolitis 

 * 
 

Necrotizing enterocolitis (NEC) 1 

 (  )  (  ) 
 . . 2363  “gangrenous necrosis” 2  

 903  32 4  1  1,000  
 NEC  1,500   10 

 NEC 5-10  30-80 

 1,000  11,12 

  NEC  
 . . 2546-2553  276   35   60  

 22  NEC   1,900  
 5013  . . 2554-2559  NEC  40  

 7014  
  

 
 (pathogenesis) 

 NEC    
    focal NEC  

  multifocal NEC (  50 )   
Pan NEC  NEC totalis (  75 )15 (  1)  total 

intestinal gangrene (  100)   
 

1. Intestinal barriers and function compromise 

 intestinal barriers  invasion 

 mucosal layer16   immunologic defense of gastrointestinal tract  
mechanism of inflammation and injury   activate immunology  

 pro and anti-inflammatory cytokines   
2. Bacterial pathogens 

  hypoperistalsis  absence of 
peristalsis   stasis  content   bacterial overgrowth 

  pathogens  NEC   Escherichia coli, Klebsiella pneumoniae, 

Proteus mirabilis, Staphylococcus aureus, Staphylococcus epidermidis, enterococci, Clostridium perfringens, and 

Pseudomonas aeruginosa17-19 (  ) 
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3. Enteral feeding 

Enteral feeding      
    osmolarity  

   1,500   
 

 
  

A B C 

 1 A  focal NEC, B  multifocal NEC  C  pan NEC  
: 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 

 2 Pathogenesis of NEC 
:  , 256121 

 
 (risk factors) 
-  (prematurity)  28   
-   Extremely Low Birth Weight (ELBW) (  1,000 ) 
-   hypoxia, birth asphyxia, RDS 

-  (sepsis) 

- Stress condition   PROM, abruption placentae, placenta previa 

-   umbilical cannulation, exchange transfusion 

- Medication  Aminophylline, Indomethacin,  

- Low ow state   hypovolemia (diarrhea, paralytic ileus, polycythemia)  
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 (clinical presentation) 
 NEC      

 70-80       22,23 (  1) 
 

 1  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   

 

  abdominal distension (  3) and tenderness, palpable bowel loops, xed 

or mobile mass, abdominal wall crepitus, edema and erythema of abdominal wall  (  4)  
peritonitis  discoloration of scrotum 25  

 

 
 3 Abdominal distension 

: Jeremy G Fisher, Lawrence Moss, 201926  

 

 
 4 Abdominal wall erythema 

: Stephanie C. Papillon, et al., 201727  
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 (laboratory)   
 NEC  (neutropenia)  Absolute Neutrophil Count (ANC)  

1,500   (thrombocytopenia)  (metabolic acidosis)28  

 White Blood Cell (WBC)  6,000   platelet  150,000 

  gram negative septicemia 

 

 (diagnosis) 
 NEC    NEC   

    
  

 NEC  3   Modified Bell Classification  
  29  

1. Grading system  
 3     1   

 2     
metabolic acidosis  thrombocytopenia  pneumatosis intestinalis  

 3      
    2   

 
 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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 2 Modified Bell classification ( ) 
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  50-10032  non-specific sign 

 NEC  

2.2 Pneumatosis intestinalis (  5)  intramural gas  NEC  

2.3 Portal vein gas  10-30 (  6)  poor prognosis33,34  portal 

vein gas  80-90  50  Pan NEC 

2.4 Pneumoperitoneum  football sign   complication  NEC 

stage III (  7) 
2.5 Intraperitoneal fluid  centralization sign   poor prognosis 

2.6 Persistent dilated loop   dilated and fixed bowel loops  
24-36    dilate  peristalsis 

 

 
 5 Pneumatosis intestinalis 

: Jeremy G Fisher, Lawrence Moss, 201926   
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 6 Portal vein gas 

: Jeremy G Fisher, Lawrence Moss, 201926  

 

 
 7 Pneumoperitoneum  football sign  

: Jeremy G Fisher, Lawrence Moss, 201926  

 
3. Abdominal ultrasonography 

 identify necrotic bowel, intraperitoneal fluid, intramural gas and portal vein gas 

   
  (thickening of bowel wall)   (poor tissue 

perfusion)  (intramural gas)  (pneumoperitoneum)  
 (peristalsis)   (ileus)  Portal vein  (intermittent 

gas bubbles in liver parenchyma and the portal venous system)35  
 

 (initial management) 
 neonatal resuscitation  (  3) 
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 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  

 
 (definitive treatment) 

Medical treatment:  NEC stage I  II  
 supportive treatment  7-14   

    NEC  stage 

   NEC stage III  operative 

treatment  
Operative treatment:  1,500  (Very Low Birth Weight; VLBW) 

 NEC  5211   absolute indication  
pneumoperitoneum36  signs of peritonitis 

  (relative indication)  erythema of abdomen, portal vein gas, fixed bowel 

loop, pneumatosis intestinalis, abdominal mass  clinical deterioration (failure of medical treatment) 

  
   

- Peritoneal Drainage (PD)    decompress 

and drainage  1,000  (Extremely Low Birth Weight; ELBW) 

 resuscitation  Laparotomy (LAP)  
 PD  LAP  LAP   outcome  

mortality  37 (  8) 
 

 
 8 Peritoneal drainage 

: Nigel J Hall, Agostino Pierro, 201320  
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- Laparotomy   
     

resection with anastomosis   resection with enterostomy, proximal enterostomy (  9) 
 the “clip-and-drop” technique (  10)  the “patch, drain, and wait” technique  

technique  intra-operative finding  focal NEC, multifocal NEC, Pan NEC and total intestinal gangrene 

(  11)    
 necrotic bowel and viable bowel 

 contamination 

 patient status 

 laboratory: Absolute Neutrophil Count (ANC), thrombocytopenia,  coagulopathy 

and metabolic acidosis 

  

 

  
A B 

 9 A  intestinal resection and anastomosis, B  proximal enterostomy and double-end enterostomy  
: Nigel J Hall, Agostino Pierro, 201320     

 

 
 10 Multifocal NEC and Clip and drop technique 

: Nigel J. Hall, 202038  
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 11 Intraoperative finding, pan NEC 

:    

 
   Intra-

operative finding   (  12) 
 

 
 12 NEC findings at laparotomy and operation technique23  

 
 (complication) 

  intestinal stricture, small bowel adhesion, intestinal failure or short 

bowel syndrome, stoma prolapse or retraction, high output stoma and surgical site infection 

  cholestasis liver disease, recurrent NEC, Catheter Related Blood Stream 

Infection (CRBSI), intestinal malabsorption and neurodevelopment complications   
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 (outcome) 
 NEC   

  
 1,000  (ELBW)  28   60 

   22  1439  

 
 (prevention) 

 NEC   

1. Decrease intestinal bacterial colonization and overgrowth   
1.1 Probiotics  live microbial supplements  Lactobacillus, Bifidobacterium, Streptococcus 

salivarius, and Saccharomyces boulardii  

1.2 Prebiotics and postbiotics  nondigestible dietary supplements  long-chain carbohydrate, 

short-chain fatty acid 

 10   1,500   7 

 1,000   NEC 40-42  

2. Augmentation of host defense  breast milk   
     NEC43  

 
 (conclusion) 

1.    28    Very low birth 

weight (VLBW)  1,500  

2.   

3.  early diagnosis  

4.   NEC 

5. Investigation    abdominal plain film 

6. Lab-neutropenia, thrombocytopenia, metabolic acidosis  
   abdominal plain film  early diagnosis  

7.  promote host defense  NEC 43  
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*  
 

 
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) 

 

 (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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 1  hypertrophic pyloric stenosis  supine 

:  , 25476 
 

    (ultrasonography) 

 (upper gastrointestinal study) 

 4    

16 7-9  (  2)    

shoulder sign, string sign  umbrella sign10,11 (  3) 

 

 
 2  Hypertrophic pyloric stenosis 

: https://radiopaedia.org/cases/infantile-hypertrophic-pyloric-stenosis-3 
 

 
 3  Hypertrophic pyloric stenosis 

:  , 25476  



439
ต�ำราวิชาการแพทย์ 

Volume 4: สาขากุมารเวชศาสตร์

439 

    

0.45%  0.9% NaCl  

 

(hypochloremic metabolic alkalosis)2-4  

    ringer lactate, acetate12 

 

  

Ramstedt’s pyloromyotomy13   13 

(  4) 

 

 
 4  Ramstedt’s pyloromyotomy 

: Schwartz MZ, 201214 

 

 (duodenal atresia)  (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) 

 

 
 5   duodenal atresia 

: Stauffer UG, Schwoebel M, 199819 
 

 duodenal stenosis  duodenal atresia type 1 

 (  6) 

 

 
 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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 7  duodenal 

atresia  supine          
:    
  

 8  duodenal 

atresia  upright 
:    

 
 

 incomplete duodenal obstruction 

  (  9) 

 (upper gastrointestinal study)  

 (  10)  

 

  
 9  incomplete 

duodenal obstruction  
:    
  

 10 
 incomplete duodenal obstruction 

:    
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   duodenoduodenostomy  Kimura K, et al22 

   diamond 

shape anastomosis (  11)   

 

 
 11  duodenoduodenostomy  Kimura 

: Applebaum H, Sydorak R, 201223 

 

 duodenal atresia type 1  

  (web excision)  (duodenoplasty) (  12)  

duodenal stenosis  duodenoplasty  

 

 
 12  web excision  duodenoplasty 

: Stauffer UG, Schwoebel M, 199819 
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 (intestinal malrotation)  (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)  

 

 
 13   

: https://link.springer.com/chapter/10.1007/978-3-319-04340-1_26 
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  1   70 
28    

   

     

 (peritonitis)  

 (  14) 

 

 
 14  

  
:    

 

   “gasless abdomen” (  15)  
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