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Late Lung Function in the Repaired Congenital Diaphragmatic Hernia
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Purpose: Congenital diaphragmatic hernia is an uncommon cause of respiratory distress in newborn infants and
initially characterized by severe restrictive lung dysfunction. The problems of initial management and short-term
prognosis have been well reported. However, long-term outcome has not been clearly defined. We studied the
late respiratory problems and lung function after repair of congenital diaphragmatic hernia.

Methods: Fourteen patients who had repaired congenital diaphragmatic hernia at Ajou University from January
1995 to August 2009 were included for this study.

Results: Six cases (42.8%) showed late respiratory problems including recurrent bronchiolitis, pneumonia, bronchial
asthma and prolonged chest wall retraction. Lung perfusion scan showed a perfusion defect in 1 case whose mean
perfusion to the operated side was lower than the unaffected lung. Pulmonary function test showed restrictive
pulmonary insufficiency in 2 cases. The cases with the late pulmonary problems revealed more restrictive pulmonary
insufficiency compared to those without. The prolonged time taken to surgery from diagnosis, prolonged intensive
care time, and prolonged ventilator care after surgery have been found to be the determinants of the impaired
pulmonary functions.

Conclusion: In summary, a portion (about 20%) of the patients with congenital diaphragmatic hernia showed
impaired pulmonary function, even when they had no apparent respiratory symptom or limitations of activities.
From these results, regular long-term follow-up of lung function is required postoperatively in patients with
congenital diaphragmatic hernia, especially in cases with the aforementioned risk factors. (J Korean Surg Soc
2010;79:143-148)

Key Words: Congenital diaphragmatic hernia, Late pulmonary problem, Lung function after repair

o BHo: MY 249 2F, 27| 287| 2, s¥Hs = WS
ANES Bolt B AReR $F AT 2kt 44
M = 8 Ao} Agk o] shtoleh() 24 F HE 24~4847
oliell IIZF, 5 &&, A, BT 5 IF =/ T
AR A g2 Aok 2,000~5,000% 9 1elle] wE - o] Yeht A BHleld, H FAFA 5 FIYE 10~
25%0l 4] AL o] Agho] whAlsh 30%7F Ho}rel
AJAZL: & A, A% FUA BT HE A 59A Apekar v 2] 70% 2] Aot Foll A= 30~50%7F A&
@ 443-749, olF TSl 9| = = = P
’ 3] Aalks] =g &9 Aq £
Tel: 031-219-5200, Fax: 031-219-5755 A& 713kl =2et7] Aell AgebA s)=dl 7 K
E-mail: hongj@ajou.ac.kr AL AALE T, AAE T 8 A5 uifol s =

49 20091 9¥ 30, AlAEeAA 20104 59 24

143



144 J Korean Surg Soc. Vol. 79, No. 2

S 2EF ejoledte] Age wE 47 45 o
T3ow dHA Sirh(2)

AR LA g Adke 24 ¥ I FF x4 A
Avto 25 Thsste] AL Belo] A e 2 =
g o] &3 U EES AlYshAl ®et 2T permissive

hypercapnia, high frequency oscillatory ventilation, nitric oxide

&4, surfactant -9, extracorporeal membrane oxygenation

5 A2 750 W Q) AZE] AR F70] A

£ 30~35%7HAE Easla 9rh(,3)
°

G4 F 7Rl Thg 2 S TN ARk | YA

-
™
EIOEI‘M‘

aggtoz FeiA glov] 1 slolx A

Kl L A

TSR, vlGol, BN A, S0 9 AV 5 FE ¥
7] ARg dFE F e o AAREe] HaHg
th(1,4,5) B o2 A4 Lol A= T A7 3A) 5l o)
Fo] Wbk 8A7L =W Al Rek6,7) e AXA
YA g gatol| A o P4 FHlo] FukE Aol
Z ool o3l # AR # 75l FgE e F Urk
A £ 3 71e 9 S5TIA B Sl digt
A712Ql 34 ol tigk HWas gol o] FolAA] g
Ak (5)

B AAEL A ol Ui £UdES Ayt 3x)
& oz & 2A1 32te] 9qlat & H els
AR e F 3 sl 5o A4 7 4 )
7169 Aol o E dolW mA} Fhr}, w3k 34 el
< A7l #EE JdFA H " FE A9 o
Q57 4Bl gk EA4E sfaat gt

o

19951 19 209 HE] 20091 8Y 13Y7HA] ofFuf el aH
2]}t Al dole]Itol|H XA AR dalo g 2
% 349 BdeS A9t 2019 3AlE tld e g 3
. B& 32} Bochdalek 30| tt. o] F 1ol <

A TF FAoR Aslla selle FAEA kot

(HV)

-

P 59E F AR ol 4 H Sk WEsH
TH7) A, 7] Aoz dste] Ade] eE =
745 2 IF7IA Adko] bR 92 Aofsigit o]
7l 2F7) Agke] A o wE A ke 29,
T 9153 vl EAsY. w3 FHRAA] AT
< 84| ol g2 HAVls AAE, 84 wuk2 H7ls AAA
27} oje g H #F &S Fote Frletde

#|7] 57 A= Elite Dx (Medical Graphics, St. Paul, MN,
USA)E o]&3to] FA3819l 3 4 ol|Z %] Third National
Health and Nutrition Examination Survey (NHANES III)¢] %
IR E Agsidnh AxEE =84 #22K(forced vital ca-
pacity, FVC), 127} =384 ¥ 7]k (forced expiratory volume
at 1 second, FEV1), FEF25~75% (forced expiratory flow be-
tween 25 and 75% of the volume), % #]& (static vital ca-
pacity, SVC) 5= ZA43}elch FVC, FEV1 ¥ SVCE A%
%]2] 80% ©1%4, FEF25~75% llZ%]2] 65% ©]4, FEVI/
FVC H|&= 70% ol4Q) 7-Foll B4z Aaksigict

T Ade AdUA, el 25715 A3 23
T Zhalghdlel(Multi SPECT2 (Siemens, Hoffman State, IL,
USA)E o] &slo] Zdslglon A AX 2 & ol
A g B2t kA S A skEl Te-99m MAA (macroag-
gregated albulim) 37 MBq (1 mCi)& A Hwlol] FA &
A5 2 56191 oh(128%128 matrix, 3 min/frame). %33
0, o, o 3, o FASUAE dode Ak
o) s Aol 4 Al AL F o B

A9 AR 7 e AN T F et

Fom AAEE TFehol Weltat ARl a3
7 Aol olg BEse

%7 SPSS (Statistical Package of Social Sciences, Version
13, Chicago, IL, USA)E 53l Fisher exact test, mann-Whitney

Ao 2 o

ok 2
r o)

o

of

o

test, Spearman correlation coefficientE o|-&3s}o] 7Z3s}A o},
P-value7} 0.05 o|8}¢l AS-Z EARF o7 §oJslrta A

sedet.



Su Yun Choi, et al : Late Lung Function in the Repaired Congenital Diaphragmatic Hernia 145

%
VS 24 4 A
Aro] urslad
on 32370l =

=4 &5 ek S8l fi” B9 19 3
el 1146l A4 25 T T8 F7 XA 2l
k= Gt

EA Al AFL 1.9 kgoll AFE] 3.7 kgZhA 9l ow
32+0.5 kgo| Atk A Al X dH L 20.7+4.44)], YAIH
< 39.4+0.9F %tk Huby-2 A Euto] 104, A YA M7}
4o]| 2 el Eabe] gokont A Ztto] ¥ 3oflof| A& 24]]
7t AGANE AlBsladek 27 F7 XA $4F w9

<= 9ol A Q) th(Table 2).

Table 1. Symptoms and signs of congenital diaphragmatic hernia

No. of cases (%)

Tachypnea 4 (28.6)
Chest wall retraction 4 (28.6)
Pale 4 (28.6)
Cyanosis 3 (21.4)
Vomiting 3 (21.4)
Lethargy 2 (14.3)
Fever 2 (14.3)

Table 2. Demographic data of the congenital diaphragmatic hernia
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Without late respiratory

With late respiratory

Characteristics Total (n=14) problem (n=8) problem (n=6) P-value

Birth weight (kg) 3.2+0.5 3.1+0.4 (2.4~3.6) 3.2+0.6 (1.9~3.7) 0.98
Maternal age at delivery (year) 29.7+4.4 28.4%3.2 (25~35) 31.5+5.2 (26~39) 0.19
Gestational age (week) 39.4+0.9 39.4+0.9 (38~40) 39.4+0.8 (38 ~40) 0.93
Mediastinal shift on chest X ray 9 (64.3%) 5 4 0.73
Route of delivery 0.73

Vaginal delivery 10 (71.4%) 6 4

Ceasarean section 4 (28.6%) 2 2
Diagnosis 0.70

Prenatal 3 2

Postnatal 11 6 5
Onset of symptoms 0.60

Asymptom 1 0 1

Immediately at the birth 5 3 2

Several hours after delivery 3 2 1

Beyond the first day of life 5 3 2
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Table 3. Surgical factors and development of late respiratory problems

Without late respiratory

With late respiratory

ical f: Total (n=14 P-val

Surgical factors otal (n=14) problem (n=8) problem (n=6) value
Length of operative time (hour) 1.6£0.5 1.7£0.4 1.60.7 0.92
Length of postoperative hospital stay (day) 14.9+7.9 12.9+5.8 17.5+10.1 0.29
Length of postoperative ICU stay (day) 9.618.7 9.319.3 10.0+8.8 0.89
Length of postoperative ventilator care (day) 4.0+3.9 3.4£33 4.8+4.9 0.57

Data are mean*SD.

Table 4. Late respiratory problems after repair of the congenital

Table 5. Lung perfusion scans in six congenital diaphragmatic

diaphragmatic hernia hernias
Late respiratory problems No. of cases Case Age . Liei luilig -

Acute bronchiolitis 3 perfusion ratio 1%

Pneumonia 2 Case 1 2 33%

Bronchial asthma 2 Case 2 5 40

Prolonged chest wall retraction 1 Case 3 7 45.6

Case 4 3 47
Case 5 2 48
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Table 6. Pulmonary function test in eight congenital diaphragmatic hernias

Without late

With late

Parameters Total . . P-value
respiratory problem respiratory problem
FVC* (L) 2.5 (1.9~2.7) 2.6 (1.9~45) 2.5 (1.7~2.6) 0.89
FEV1' @ 2.1 (1.8~23) 22 (1.9~4.1) 2.0 (1.3~22) 0.25
FEV1/FVC (%) 83.8 (77.9~93.3) 91.5 (83.5~98.0) 77.9 (77.2~83.7) 0.04
FEF25~75% (L/sec) 2.3 (1.6~2.6) 2.6 (23~4.9) 1.6 (1.0~2.2) 0.04
svc' L) 2.5 (24~3.9) 2.8 (2.5~5.1) 2.5 (1.87~2.3) 0.37
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