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Presence of Hernia Sac in Prediction of Postoperative Outcome in
Congenital Diaphragmatic Hernia
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We conducted this study to assess the value of presence of hernia sac in prediction of
postoperative outcome in congenital diaphragmatic hernia (CDH).  Data were obtained form
medical records of  70 children operated for CDH between 2002-12.  Postoperative neonatal
death occurred in 1/10 (10%) of infants with a hernia sac and 26/60 (43.3%) in cases without
a hernia sac, respectively (P =0.04). Perinatal morbidity in surviving infants was lower in the
group with a hernia sac although not significantly. We conclude that the presence of a hernia
sac is associated with better postoperative outcome and overall prognosis of CDH.
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C
ongenital diaphragmatic hernia (CDH) occurs
in about one out of 2000 to 5000 births with
high mortality and morbidity rates.
Associations with other anomalies occur in

about 10% to 50% of cases and thereby affect the overall
prognosis. The diaphragmatic defect usually features a
completely open space between the chest and abdomen,
although some infants have a membrane of parietal pleura
and peritoneum acting as a hernia sac. To find clinically
relevant prognostic factors that predict the outcome of
infants with CDH has been unsuccessful. The overall
mortality rate ranges from 30% to 50% [1-3]. Many
anatomic prognostic factors like liver position, lung-to-
head ratio, pulmonary volume, location of stomach,
presence of polyhydramnios, fetal pulmonary vasculature
affect the overall outcome of CDH patients [4].  We
assessed the role of the presence of a hernia sac in
prediction of postoperative outcome in CDH patients.

METHODS

This study was a retrospective single-centre study done at
Department of Pediatric Surgery, All India Institute of
Medical Sciences, New Delhi, India between January
2002 and November 2012. Medical records of all cases of
CDH either born or referred to our institute were
searched. Children born alive with CDH and undergone
surgery were selected for final analysis. All newborns
with chromosomal abnormalities or other malformations
were excluded from the study.

Following delivery, CDH neonates were intubated

according to their arterial blood gas parameters and
respiratory distress, and transferred to the neonatal
surgical intensive care unit. ECMO was not used in the
studied population. Pulmonary artery hypertension
(PAH) was evaluated by pre and post-ductal saturation or
by echocardiography and was managed by gentle low
pressure high FIO2 ventilation, and sometimes by inhaled
nitric oxide. After respiratory and hemodynamic
stabilization, surgical repair was done. Survival was
defined as discharge from the hospital. The presence of a
hernia sac was noted at the time of surgery. All the
surgeries were done by a single surgeon both in the sac
and non-sac group. Morbidity in surviving infants was
defined as the length of assisted ventilation, need for
supplemental oxygen 4 weeks after surgery, need for
prosthetic patch repair, and time in  neonatal surgical
intensive care unit.

We analyzed our data using the Stata software version
11.0 (Stata Corp. College Station, TX). Results were
calculated as median and inter-quartile range or
proportions accordingly. Medians were compared using
the Mann-Whitney test, and proportions were compared
using the Fisher’s exact test. A 2-sided P value of 0.05 or
less was considered statistically significant. Institute’s
ethical committee approval for the study was obtained.

RESULTS

Between January 2002 and November 2012, 84 patients
with diagnosis of CDH were admitted to our NSICU
either born in or referred to our institute. Two cases with
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associated malformations were excluded. Twelve
patients died before surgery. Surgery was performed in 70
cases. Outcome of CDH patients according to presence of
hernia sac is depicted in Fig. 1. Median gestational age at
birth was 37 weeks (range 34-40) and median birth
weight was 3010 grams (range 1500-4120). There were
40 male babies (57.1%). The relationship between
outcome, especially neonatal morbidity in surviving
infants and the presence of a hernia sac is presented in
Table I.

DISCUSSION

The present study  showed that the presence of a hernia
sac significantly improves the prognosis in CDH. Hernia
sac is formed of parietal peritoneum and lung pleura and
has been reported in approximately 20% of cases [5]. In
our study it was 14.3%. Only few studies have addressed
the impact of hernia sacs, and mostly in cases with a late
postnatal diagnosis of CDH [6,7]. In such cases of late
presentation of CDH, a hernia sac is found in about 35%
[6,7]. Sac prevents the upward movement of the
abdominal organs and decreases the risk of compression
of the lungs and thereby there is lesser risk and degree of
pulmonary hypoplasia. The rate of herniation of liver and
stomach was not significantly different in the two groups
in our study suggesting the mechanism to be more
complex. CDH originates from the failure of closure of
the pleuroperitoneal canal resulting in a complete defect
without peritoneum, pleura or muscle. A hernia sac may
result from a timely closure of the pleuroperitoneal canal
without the appropriate subsequent muscularization of
the defect. Therefore, the presence of a hernia sac could
be the visible evidence of a late herniation during the
embryological period [8]. The timing of the defect had
more impact on prognosis rather than the contents of the
hernia.

In a recent study by Spaggiari, et al. [9], patients with
a hernia sac had a significantly higher pulmonary volume
on prenatal magnetic resonance imaging (51.9% vs
39.3%, P=0.01). In their study, neonatal death, either
preoperative or postoperative, occurred in 5.6% of
infants with a hernia sac and 32.7% in cases without a
hernia sac, respectively (P =0.03). Neonatal morbidity in
surviving infants was lower in the group with a hernia sac
although not significantly [9].
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TABLE I MORBIDITY AND OUTCOME IN CDH PATIENTS

ACCORDING TO THE PRESENCE/ABSENCE OF HERNIA

SAC

Patient Diaphrag- Diaphrag- P
characteristics matic Hernia matic Hernia value

with sac without sac

Total  n = 60 10 60

Survival* 9 (90) 34 (56.6) 0.04#

PAH * 3 (30) 37 (61.6) 0.06

Right side* 0 (0) 5 (9.6)  -

Intrathoracic liver* 2 (20) 14 (23.3)  0.81

Intrathoracic stomach* 3 (30) 32 (53.3)  0.17

Need for patch repair* 0 (0) 6 (10) -

Need for supplemental 0 (0) 9 (15)  -
O2 after 4 weeks days*

Duration of hospita-  9 (6-15) 15 (9-34) 0.12
lization$ (days)

Duration of assisted 3 (2-8)  6 (4-11) 0.24
ventilation$ (days)

*Data is represented as n (%); $Data is represented as median; #P value
is significant (≤0.05); PAH, pulmonary artery hypertension;
O2, oxygen. CDH: congenital diaphragmatic hernia.
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FIG. 1  Outcome of Congenital diaphragmatic hernia (CDH).

WHAT THIS STUDY ADDS

• Presence of a hernia sac in congenital diaphragmatic hernia is associated with a better post-operative outcome.
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