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—ABSTRACT

Obstructive sleep apnea syndrome(OSAS) in childhood is unique and different from that in
adulthood in several aspects, including pathophysiology, clinical features, diagnostic criteria,
complications, management, and prognosis. Characteristic features of childhood OSAS in
comparison with the adult form are the variety of severe complications such as developmental
delay, more prominent behavioral and cognitive impairments, vivid cardiovascular symptoms,
and increased death risk, warranting a special attention to the possible diagnosis of OSAS in
children who snore. However, the childhood OSAS is often neglected and unrecognized.

We, therefore, report a case of very severe OSAS in a 5-year-old boy who was sucessfully treated
with continuous positive airway pressure(CPAP) treatment. Interestingly, the patient was comor-
bid with the attention deficit hyperactivity disorder. Prior to the initial visit to us, adenotonsillec-
tomy had been done at the age of 4 with no significant improvement of apneic symptoms and
heavy snoring. On the initial diagnostic procedures, marked degree of snoring was audible even in
the daytime wake state and the patient was observed to be very hyperactive. Increased pulmonary
vascularity with borderline cardiomegaly was noted on chest X-ray. The baseline polysomnography
revealed that the patient was very sleep-apneic and snored very heavily, with the respiratory
disturbance index(RDI) of 46.9 per hour of sleep, the mean $a02 of 78.8%, and the lowest SaO2
of 40.0%(the lowest detectable oxygen level by the applied oxymeter). The second night
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polysomnography was done for CPAP titration and the optimal pressure turned out to be 8.0
cmH,0. The applied CPAP treatment was well tolerated by the patient and was found to be
very effective in illcviating heavy snoring and severe repetitive sleep apneas. After 18 months of
the CPAP treatment, the patient was followed up with nocturnal polysomnography(baseline
and CPAP nights) and clinical examination. Sleep apneas were still present without CPAP on
the baseline night. However, the severity of OSAS was significantly decreased(RDI of 15.7,
mean S2a02 of 96.2%, and the lowest SaO2 of 83.0%), compared to the initial polyso-
mnographic findings before initiation of long-term CPAP treatment. Wechsler intelligence tests
done before and after the CPAP treatment were compared with each other and surprising
improvement of intelligence(total 9 points, performance 16 points) was noted. Clinically he was
found to be markedly improved in his attention deficit hyperactive behavior after CPAP
treatment, but with minimal change of TOVA(test of variables of attention) scores except
conversion of reation time score into normal range. On the chest X-ray taken after 18 months
of CPAP application, the initial cardiopulmonary abnormalities were not found at all.

We found that the CPAP treatment in a young child is very effective, safe, and well-tolerated
and also improves the co-morbid attention deficit hyperactive symptoms. Overall, the growth
and development of the child has been facilitated with the long-term use of CPAP. Cardio-
vascular complications induced by OSAS have been also normalized with CPAP treatment. We
suggest that early diagnosis and active treatment intervention of OSAS in children are crucial in
preventing and ameliorating possible serious complications caused by repetitive sleep apneas
and consequent hypoxic damage during sleep.

KEY WORDS : Childhood obstructive sleep apnea syndrome - Attention deficit hyperactivity
disorder - Continuous positive airway pressure treatment - Polysomnography -
Intelligence - Growth and development.
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post-CPAP treatments

Pre-treatment Post-treatment*
Sleep parameters - ;
without CPAP with CPAP without CPAP with CPAP

Time in bed(min) 480.0 213.0 490.0 494.0
Sieep period time(min) 466.3 209.0 482.5 475.9
Total sleep time(min) 464.3 207.0 482.0 450.8
Sleep latency(min) 13.2 0.5 8.0 18.1
Sleep efficiency(%) 97.0 97.0 98.0 91.0
Stage 1 sleep(%) 10.0 1.7 3.6 6.9
Stage 2 sleep(%) 39.2 17.5 31.8 23.4
Slow wave sieep(%) 38.0 58.9 48.5 31.7
REM latency(min) 134.2 4.5 150.2 51.2
Total REM sleep(%) 12.5 211 16.3 32.8

*CPAP(continuous positive airway pressure) treatment applied for 18 months, REM : rapid eye movement
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Table 2. Comparison of sleep apnea severity and hypoxemia between pre- and post-CPAP treatments

Pre-treatment

Post-treatment®

without CPAP with CPAP without CPAP with CPAP
Snoring Very severe Absent Severe Absent
RDI* 46.9 1.3 15.7 1.4
Mean S202(%) 78.8 95.7 96.2 96.9
Lowest Sa02(%) 40.0 75.0 83.0 83.0
Highest Sa02(%) 98.0 98.0 100.0 99.0

*CPAP treatment applied for 18 months, 'RDI : respratory disturbance index (per hour of sleep)
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Fig. 1. Oxymetry and hypnogram of the pre-treatment polysomnography without CPAP : note that severe hypoxia is re-

peated throughout the night.
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Table 3. Comparison of psychometric and TOVA find-
ings between pre- and post-CPAP treatments

Pre-treatment Post-treatment”

B.G.T
Poor line quality severe mild
Collision severe severe
Figure distortion severe mild
Rotation severe mild
Integration difficulty severe severe
Angulation difficulty severe mild
Recall 0 4
KEDI-WISC
Verbal intelligence 100 101
Performance 81 97
Full scale intelligence 90 99
TOVA(T score)
Omissions 97.4 89.3
Commissions 48.5 56.5
Reaction time 69.5 63.5
Variability 87.8 88.4

*CPAP treatment appiled for 12 months, B.G.T. : Bender-
Cestalt test, KEDI-WISC : Korean Educational Develop-
ment Institute-Wechsler Intelligence Scale for Children-
Revised, TOVA : test of variables of attention
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Fig. 2. Oxymetry and hypnogram of the repeated polysomnography with CPAP : note that hypoxia is markedly reduced.
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Table 4. Comparison of KEDI-WISC scores between pre-
and post-CPAP treatments

Pre- Post-
treatment treatment®

Verbal 1Q total 100 101
information 9 10

similarities 13 12

arithmetic 8 8

vocabulary 11 13
comprehension 9 8

digit span 7 8

Performance IQ total 81 97
gtl)cr;upition 6 12

Erangement 6 9

block design 6 9

object assembly 10 7

digit symbol 9 11

Full scale 1Q 90 99

Fig. 4. Normalization of cardiomegaly with increased pul-
monary vascularity is noted after 18-month ap-
plication of continuous ‘positive airway pressure
treatment in a 5-year-old boy with very severe ob-
structive sleep apnea syndrome.

[EZ7] Pre-treatment without CPAP
[ JPre-treatment with CPAP

&8 Post-treatment without CPAP
£2%63 Post-treatment: with CPAP

100 -
90 2
B0

"70
60
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40
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20
10

Fodotetololetel

RDI mean SaO2 lowest SaO2

*CPAP treatment applied for 18 months

Fig. 3. Borderline cardiomegaly with slightly increased pul-
monary vascularity is noted on the chest PA taken
before the initiation of CPAP treatment in a 5-year-
old boy with very severe obstructive sleep apnea
syndrome(RDI=46.9/hour, mean Sa0Q,=78.8%).

Fig. 5. Comparison of sleep apnea severity and hypoxemia
between pre- and post-CPAP treatments(CPAP treat-
ment applied for 18months).

14 y

10 fF
gl

6

4 -<~¢-- Prestreatment 1
2 —&—.Post-treatment
o]

IF S AR VO CH DS PC PA BD OA DS

IF : information, SI : similarities, AR : arithmetic, VO :
vocabulary, CH : comprehension, DS : digit span, PC:
picture completion, PA : picture arrangement, BD : block
design, OA : object assembly, DS : digit symbol

Fig. 6. Comparison of KEDI-WISC subtest scores between
pre- and post-CPAP treatments(CPAP treatment ap-
plied for 12months).
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*Note that reaction time score(representing arousal) fell into normal
range, indicated by a dotted line at 65, after 12-month CPAP

Fig. 7. Comparison of TOVA findings between pre- and
post-CPAP treatments.
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