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Study on management of congenital diaphragmatic hernia
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Abstract

Congenital diaphragmatic hernia (CDH) is a defect in the dome of diaphragm, more often in left
and posterior-lateral that permits the herniation of abdominal contents into the thorax. Treatment
requires stabilization prior to surgical correction. The best hospital series report 80-100%
survival. The objective of the study was to present the experience regarding management of
selected respiratory stable cases of CDH in non intensive care setup. Retrospective case series
analysis was conducted on total 17 stable acyanotic patients with or without oxygen support and
left sided defect were planned for surgical correction. Surgery was done per abdominally through
left subcostal incision. In postoperative ward, patients received oxygen with nasal cannula and
assisted ventilation with artificial manual breathing unit (AMBU) bag through ETT (endotracheal
tube) if required. Patient’s vital parameters; pulse, respiration, oxygenation (SpO2) and hydration
were monitored throughout postoperative period. Oral feeding was started after bowel movement
on 2nd or 3rd postoperative day. Plain X-ray of the thorax and abdomen was repeated on 4th or
5th postoperative day to asses lung expansion. Postoperative follow up was given at one week
and one month after discharge. The age of the patients ranged from 2 days to 2 year 6 months
and the mean (SD) age and body weight was 1.2 (0.6) and 5.0 (1.2), respectively. The
male/female and vaginal/cesarean delivery ratios were 12:5 and 10:7, respectively. Associated
congenital anomalies found were 3 (17.7%): 1 (5.9%) cleft lip and palate, 1 (5.9%) undescended
testes and 1 (5.9%) hypospadias. Respiratory distress was found in 15 (88.2%) patients and 2
(11.8%) patients with recurrent abdominal distension and vomiting. One baby needed assisted
ventilation with endotracheal tube and AMBU bag for 24 hours postoperatively. One case with
pneumothorax required chest drain for 5 days. All other patients had good lung expansion,
correction of mediastinal shifting and no evidence of any pleural effusion. All babies tolerated
feeding well postoperatively after bowel movement. Survival rate was 100%. The higher survival
rate among the more mature babies suggests natural selection of those with minimal respiratory
impairment. In our short series survival was 100% where surgical correction was made on
selective 17 cases of left sided CDH in a non intensive care setup.
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Introduction that allows passage of the abdominal viscera
Congenital diaphragmatic hernia (CDH) into the thorax. CDH was described many
consists of a posterior-lateral defect of the years ago but survival after repair was not
diaphragm, generally located on the left side achieved until the 20t century.’?
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Pioneers of pediatric surgery reported
amazingly low mortalities until the actual
severity of the condition surfaced when
abortions, stillbirths and pre-hospital deaths
were considered, adding a “hidden mortality”
to operative and postoperative demises.®*
The pathophysiology of lung insufficiency
and persistent pulmonary hypertension that
threaten survival are currently better
understood. CDH is a rare condition that
occurs in <1-5:10000 births.® It seems to be
slightly more frequent in males and less
frequent in blacks and left-sided CDH is
more common than right-sided, with a ratio
of 6:1, bilateral lesions are reported, but
they are invariably fatal.®”

The pathogenesis of CDH is still unclear.
Two theories exist both supported by animal
experimental data. One describes CDH
originating as a hole in the diaphragm which
causes the pulmonary sequelae. The
second theory suggests CDH results from
an abnormal mesenchymal plate.®°

The live born incidence of co-existent
abnormalities are 40-50%.'%'" Cardiac
defects occur along with trisomies, neural
tube defects, renal anomalies and duodenal
atresia.’®'# Midline defects, genitourinary
problems and syndromes such as Fryn’s
and Pentology of Cantrell have also been
reported.'®16

The severity of the condition varies widely,
the degree of pulmonary hypoplasia and
pulmonary hypertension largely determining
outcome. Respiratory and cardiovascular
functions are severely compromised at birth
and this, together with the frequently associ-
ated malformations, cause considerable
mortality and morbidity. The symptoms of
insufficient gas exchange are associated
with those of persistent pulmonary hyperten-
sion caused by arteriolar constriction and
closure of the pulmonary arterial bed.'”-18 In
some cases without neonatal symptoms,
CDH may manifest itself at any age by mild
respiratory distress or it can even be an
unexpected finding during a medical check-
up for other reasons.' In these cases, a
hernial sac is more often present.?®

The classic presenting picture of the more
common left sided CDH is of a newborn with
severe respiratory distress and a scaphoid
abdomen with breath sounds reduced on the
left and the heart sounds best heard on the
right side of the chest. About 5% of CDH are
present at less than 24 hours of age with
mild tachypnoea or later still with failure to
thrive, recurrent chest infections, pleural
effusions or as an incidental finding on chest
X-ray. Surgical repair of CDH used to be in
the past a life-saving emergency. It is
presently accepted that it should be
undertaken only after cardio-respiratory
functions are stable. Repair is usually
achieved via an abdominal incision with
gentle reduction of the abdominal viscera
from the thorax. The diaphragmatic defect is
either closed by primary repair or in the case
of a large defect, using a prosthetic patch
through standard open procedure or by
minimal invasive surgery.?’

In this study we present our experience
regarding management of selected stable
cases with left sided CDH in non intensive
care setup.

Materials and Method

This retrospective case series analysis was
done in Khulna Shishu Hospital and a private
clinic over a period of 7 years from January
2008 to December 2014. A total of 17
patients with CDH were referred from pediat-
ric practitioners to surgical unit. All patients
got resuscitation after admission, nasogas-
tric suction and prophylactic broad-spectrum
antibiotics preoperatively, and blood was
ready for transfusion prior to surgery. All clini-
cally suspected cases were diagnosed
preoperatively by abdominal radiology. Only
stable patients who are acyanotic with or
without traditional nasal tube oxygen inhala-
tion and left-sided defect was planned for
surgical correction. The hernia was explored
per abdominally through left subcostal
incision after adequate counseling. Diagnosis
was confirmed, defect was identified and
isolated. All the herniated abdominal
contents were reduced from thoracic to
abdominal cavity. Diaphragmatic defects
were closed by interrupted prolene stitches.
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No water-seal drainage or abdominal
stretching was done in any case. In
postoperative ward patients received oxygen
with nasal cannula and assisted ventilation
with artificial manual breathing unit (AMBU)
bag if required. Patient’s vital parameters;
pulse, respiration, oxygenation (SpO,) and
hydration were monitored throughout
postoperative period. Plain X-ray thorax was
done just after operation to diagnose
pneumothorax and managed accordingly.
Oral feeding was started after bowel
movement on 2"d or 3 postoperative day.
Plain X-ray of the thorax and abdomen was
repeated on 4th or 5th postoperative day to
assess lung expansion. Postoperative follow
up was given at one week and one month
after discharge. Data were collected from
patient’s hospital records and analyzed for
age, sex, clinical features, diagnosis, surgical
procedure performed, complications and
their outcome. Results were reported using
descriptive statistics and expressed as mean
(SD) or percentage (%) where appropriate.

Results

Patients demographic data are shown in
Table 1. The age of the patients ranged from
2 days to 2 year 6 months and the mean
(SD) age and body weight was 1.2 (0.6) and
5.0 (1.2), respectively. The male/female and
vaginal/cesarean delivery ratios were 12:5
and 10:7, respectively. All CDH were
posterior-lateral (Bochdalek’s type) on left
side and complete except one where the
defect was covered by a thin membrane.
Associated congenital anomalies are shown
in Table 2. Associated congenital anomalies
found were 3 (17.7%): 1 (5.9%) cleft lip and
palate, 1 (5.9%) undescended testes and 1
(5.9%) hypospadias. Presenting symptoms
in patients are shown in Table 3. Respiratory
distress was found in 15 (88.2%) patients
and 2 (11.8%) patients with recurrent
abdominal distension and vomiting. Postop-
eratively oxygen was given to all patients
through nasal catheter for 24 hours to 72
hours. After a transient attack of cyanosis,
one baby needed assisted ventilation with
endotracheal tube and AMBU bag for 24
hours postoperatively. Postoperative X-ray
showed pneumothorax in one case who

required chest drain for 5 days. All other
patients had good lung expansion, correction
of mediastinal shifting and no evidence of
any pleural effusion. All babies tolerated
feeding well postoperatively after bowel
movement. All the cases of CDH survived.
So, survival rate was 100%. No wound
complication was reported. During follow up
weight gaining was smooth and uneventful.

Table 1. Demographic data, n = 17

Variables Values
Age, years 1.2+0.6
Body weight, kg 5.0+1.2
Male/Female 12/5
Vaginal/cesarean delivery 10/7
Defect site, left/right 17/0

Table 2. Associated congenital anomalies
Congenital anomalies Number %

Cleft lip and palate 1 5.9
Undescended testes 1 5.9
Hypospadias 1 5.9
Total 3 17.7

Table 3. Presenting symptoms in patients
Presenting symptoms  Number %

Respiratory distress 15 88.2
Abdominal distension and 2 11.8
vomiting

Fig. 1. Plain X-ray of the abdomen and
chest showing intrathoracic intestine and
mediastinal shifting.
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Fig. 2. Contrast gastrointestinal tract
X-ray showing intrathoracic intestine.

Discussion

The perioperative management of CDH had
shown many advances over the recent years.
During 1980s, CDH was considered as an
emergency condition requiring early surgical
repair, but this was associated with more
deterioration of respiratory compliance after
surgical repair.??2 Since early 1990s, the
management strategies have been changed
depending on emergent treatment of
disturbed physiology rather than the
disturbed anatomy. This change included
preoperative stabilization with delayed surgi-
cal repair.?® Medical management for stabili-
zation of patient include inhaled nitric oxide,
high frequency oscillatory ventilation, and
extracorporeal membrane oxygenation
(ECMO) and use of exogenous surfactant.?*-
28 Most important preoperative determinant
is respiratory stability. The baby should be
acyanotic with or without assisted ventilation.
CDH is associated with a clinical spectrum of
respiratory problems. The stage of pulmo-
nary development at which visceral hernia-
tion occurs can explain the clinical spectrum
of respiratory problems preoperatively in this
disease.??3" Predictors of a worse prognosis
include earlier presentation and severity of
the disease.

A plain X-ray of the thorax and abdomen
may present the position of the herniated
viscera. Blood gases and pH status reflect

the efficiency of gas exchange and other
derived indexes are helpful in refining the
assessment.?233 Ultrasonography of the
heart is necessary for ruling-out associated
malformations, for measuring the right-to-left
shunt and for estimatin§ the severity of
pulmonary hypertension.>#3¢ |n this study
diagnosis was confirmed in all cases by plain
X-ray abdomen and thorax (Fig. 1). Atypical
presentation may create diagnostic confu-
sion and needs special investigation. Late
presenting case in this study was also diag-
nosed by upper gastrointestinal tract contrast
series (Fig. 2). All of the cases were Bochdalek’s
type because we were selectively dealing with left
sided CDH. Right sided CDH repair is technically
difficult due to presence of liver under right dome.
The diaphragmatic defect may be covered by
membrane in 10-15% cases. A case of CDH with
membrane was also detected. The choice of
peroperative surgical approach either thoracic or
abdominal depends on  surgeon  but
per-abdominal approach is preferable. In the pres-
ent study, approach was per-abdominal through
left subcostal incision. The diaphragmatic defect
may be closed directly or by prosthesis, and in
this study, defect was directly by interrupted
prolene suture.

The incidence of associated congenital
anomalies in infants with CDH ranges from
rare to as high as 56%.%” Cardiac anomalies
are the most common, followed by genitouri-
nary, gastrointestinal, central nervous
system, skeletal and chromosomal abnor-
malities. We found 3 (17.7%) cases where
anomaly was cleft lip and palate, unde-
scended testes and hypospadias. Due to
limitation of advanced facilities, selective
cases without major anomalies were dealt
with in this study. Studies showed that the
presence of major congenital heart disease,
such as hypoplastic left heart syndrome in
infants with CDH, is associated with a very
high mortality.37-38

Post operatively assisted respiration should
be provided according to the need. These
may vary from oxygen inhalation to artificial
ventilation to ECMO. Survival rate in this
study was 100% and only one baby needed
overnight artificial respiration with ETT and
AMBU after a transient attack of cyanosis.
Oxygen inhalation with traditional nasal tube
was given for 24 to 48 hours post operatively
in all other cases. The use of nasal CPAP
(5-8 cm H,0) has significantly reduced the
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need for long-term ventilation in many babies
with CDH. The increasing survival of ‘border-
line babies’ has seen in more babies needing
long term CPAP and oxygen.3®

All babies should have X-ray of the chest and
abdomen (anterior-posterior and lateral view)
immediate postoperative period. Postopera-
tive X-ray showed one case of pneumothorax
required chest drain for 5 days in this study.
Tolerating enteral feeding can be problem-
atic. Gastro-oesophageal reflux is frequently
present and often treated with thickened
feeds and proton pump inhibitors (both of
uncertain value and in the case of thickening
agents it is potentially harmful). Continuous
feeds (24-30 Kcal) can be a useful strategy
to ensure adequate caloric intake. Infant
positioning, prone with slight head up, can
also be helpful. No other complication in
postoperative period was found.

Conclusion

CDH has a range of severity which depends
on the stage of airway development at which
herniation occurs. The higher survival rate
among the more mature babies suggests
natural selection of those with minimal respi-
ratory impairment. It is presently accepted
that it should be undertaken only after
cardio-respiratory functions are stable. Good
prognosis is expected after repair of the
defect on a stable patient even in non inten-
sive care setup.

References

1. lrish MS, Holm BA, Glick PL. Congenital
diaphragmatic hernia- a historical review.
Clin Perinatol 1996;23:625-53.

2. Golombek SG. The history of congenital
diaphragmatic hernia from 1850s to the
present. J Perinatol 2002;22:242-6.

3. McNamara JJ, Eraklis AJ, Gross RE.
Congenital posterolateral diaphragmatic
hernia in the newborn. J Thorac Cardio-
vasc Surg 1968;55:55-9.

4. Harrison MR, Bjordal RI, Langmark F,
Knutrud O. Congenital diaphragmatic
hernia: the hidden mortality. J Pediatr
Surg 1978;13:227-30.

5. Gallot D, Boda C, Ughetto S, et al.
Prenatal detection and outcome of
congenital diaphragmatic hernia: a
French registry based study. Ultrasound
Obstet Gynecol 2007;29:276-83.

6. Torfs CP, Curry CJ, Bateson TF, Honore

LH. A population-based study of
congenital diaphragmatic hernia. Teratol-
ogy 1992;46:555-65.

7. Yang W, Carmichael SL, Harris JA, Shaw

GM. Epidemiologic characteristics of
congenital diaphragmatic hernia among
2.5 million California births, 1989-1997.
Birth Defects Res A Clin Mol Teratol
2006;76:170-4.

8. De Lorimer AA, Tierney DF, Parker HR.

Hypoplastic lungs in fetal lambs with
surgically produced congenital diaphrag-
matic hernia. Surgery 1967;62:12-17.

9. lIritani I. Experimental study on embryo-

genesis of congenital diaphragmatic
hernia. Anat Embryol 1984;169:133-9.

10. Wilson J, Lund D, Lillelei C, Vacanti J.
Congenital diaphragmatic hernia- a tale
of two cities: the Boston experience. J
Pediatr Surg 1997;32(3):401-5.

11. Stege G, Fenton A, Jaffray B. Nihilism in
the 1990’s: the true mortality of congeni-
tal diaphragmatic hernia. Pediatrics
2003;112: 532-5.

12. Tibboel R. Genetics in CDH: Presenta-
tion at Interdisciplinary Update on Con-
genital Diaphragmatic Hernia, University
of Heidelberg, Germany, 2006.

13. Mahieu-Caputo D, Dommergues SM,
Furnet JC, et al. Fetal lung volume mea-
surements by magnetic resonance imag-
ing in congenital diaphragmatic hernia.
Br J Obs Gynae 2000;108(8): 863-8.

14. Newman K, Anderson K, Van Meurs K, et
al. Extracorporeal membrane oxygen-
ation and congenital diaphragmatic
hernia: should any infant be excluded? J
Pediatr Surg 1990;25(10):1048-53.

15.Ting A, Glick PL, Wilcox DT, et al. Alveo-
lar vascularisation of the lung in a lamb
model of congenital diaphragmatic
hernia. Am Respir Crit Care Med
1998;157(1):31-4.

16. Van Tuyl M, Blommaart PE, Keijzer R, et
al. Pulmonary surfactant protein A, Band
C, MMA and protein expression in the
nitrofen induced CDH rat model. Pediatr
Res 2003;54:641-52.

17. de Buys Roessingh AS, Dinh-Xuan AT.
Congenital diaphragmatic hernia: current
status and review of the literature. Eur J
Pediatr 2009:168:393-406.

18. Keijzer R, Puri P. Congenital diaphrag-
matic hernia. Semin Pediatr Surg
2010;19:180-5.

19. Elhalaby EA, Abo Sikeena MH: Delayed
presentation of congenital diaphragmatic



Mediscope 2016;3(1):16-21

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

hernia. Pediatr Surg Int 2002;18:480-5.

Numanoglu A, Steiner Z, Millar A, Cywes
S. Delayed presentation of congenital
diaphragmatic hernia. S Afr J Surg
1997;35:74-6.

Tovar JA. Congenital diaphragmatic
hernia. Orphanet J Rare Dis 2012;7:1-
15.

Sakai H, Tamura M, Hosokawa Y, et al.
Effect of surgical repair on respiratory
mechanics in congenital diaphragmatic
hernia. J Pediatr 1987;111:432-8.

Breaux CW, Rouse TM, Cain WS, et al.
Improvement in survival of patients with
congenital diaphragmatic hernia utilizing
a strategy of delayed repair after medical
and/or extracorporeal membrane
oxygenation stabilization. J Pediatr Surg
1991;26: 333-8.

Shan N, Jacob T, Exler R, et al. Inhaled
nitric oxide in congenital diaphragmatic
hernia. J Pediatr Surgery 1994;
29:1010-4.

Cacciari A, Ruggeri G, Mordenti M, et al.
High frequency oscillatory ventilation
versus conventional mechanical ventila-
tion in congenital diaphragmatic hernia.
Eur J Pediatr Surg 2001;11:3-7.

Frenckner B, Ehren H, Granholm T, et al:
Improve results in patients who have
congenital diaphragmatic hernia using
preoperative stabilization, extracorporeal
membrane oxygenation, and delayed
surgery. J Pediatr Surg 1997;32:1185-9.

Al-Hathal M, Crankson SJ, Al-Harbi F, et
al. Congenital diaphragmatic hernia
repair: experience with preoperative
stabilization and delayed surgery without
ECMO and inhaled nitric oxide. Am J
Perinatol 1998;15:487-90.

O’'Toole SJ, Karamanoukian HL, Morin
FC 3rd, et al. Surfactant decreases
pulmonary vascular resistance and
increases pulmonary blood flow in the
fetal lamb model of congenital diaphrag-
matic hernia. J Pediatr Surg
1996;31:507-11.

Kittagawa M, Hislop A, Boyder EA, et al.
Lung hypoplasia in congenital diaphrag

Suggestion for citation of the above:
Ali MB, Saha AK, Hossain SM, Ahmed SFU, Maruf AA. Study on management of congenital

diaphragmatic hernia. Mediscope 2016;3(1):16-21.

30.

31.

matic hernia: a quantitative study airway,
artery and alveolar development. Br J
Surg 1971;58:342-6.

Levin DL. Morphologic analysis of the
pulmonary vasculature in congenital left
sided diaphragmatic hernia. J Pediatr
1978;92:805-9.

Gullen ML, Klein MD, Phillippart AL.
Congenital diaphragmatic hernia. Surg
Clin North Am 1985;65:1115-20.

32.Bohn D, Tamura M, Perrin D, Barker G,

33.

34.

35.

36.

37.

38.

39.

Rabinovitch M. Ventilatory predictors of
pulmonary hypoplasia in congenital
diaphragmatic hernia, confirmed by
morphologic assessment. J Pediatr
1987;111:423-31.

Wilson JM, Lund DP, Lillehei CW, Vacanti
JP. Congenital diaphragmatic hernia:
predictors of severity in the ECMO era. J
Pediatr Surg 1991;26:1028-33.

Haugen SE, Linker D, Eik-Nes S, et al.
Congenital diaphragmatic hernia:
determination of the optimal time for
operation by echocardiographic
monitoring of the pulmonary arterial
pressure. J Pediatr Surg 1991;26:560-2.

Tanabe M, Yoshida H, lwai J, Takahashi
H, Ohnuma N, Terai M. Doppler flow
patterns through the ductus arteriosus in
patients with congenital diaphragmatic
hernia. Eur J Pediatr Surg 2000;10:92-5.

Okazaki T, Kohno S, Hasegawa S, et al.
Congenital diaphragmatic hernia:
efficacy of ultrasound examination in its
management.  Pediatr  Surg Int
2003;19:176-9.

Fauza DO, Wilson JM. Congenital
diaphragmatic hernia and associated
anomalies: their incidence, identification
and impact on prognosis. J Pediatr Surg
1994;29:1113-7.

Wilson JM, Fauza DO, Lund DP,
Benacerraf BR, Hendren WH. Antenatal
diagnosis of isolated congenital
diaphragmatic hernia is not an indicator
of outcome. J Pediatr  Surg
1994;29:815-9.

Hagadorn JI, Brownell EA, Herbst KW,
Trzaski JM, Neff S, Campbell BT. Trends
in treatment and in-hospital mortality for
neonates with congenital diaphragmatic

hernia. J Perinatol 2015;35(9):748-54.



