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| ABSTRACT |

Objective: The study was to identify and compare factors affecting the
outcome of Congenital diaphragmatic hernia (CDH) in neonates
among survivors and non-survivors.

Study Design: It was a descriptive case series

Place and Duration of Study: The study was conducted from January
2024 to July 2024 at The University of Child Health Sciences and The
Children’s Hospital, Lahore

Material and Methods: Prospective data of 60 neonates presenting to
our institution with the diagnosis of CDH was reviewed for its outcome,
and associated factors were analyzed.

Results: The survival rate was 51.7%. We identified that early age of
presentation, birth weight, prematurity, and pulmonary hypertension
were the poor prognostic factors. Factors like gender, prenatal
diagnosis, cardiac anomaly, arterial blood gases on admission, side of
the defect, and intrathoracic liver did not have any effect on the
outcome.

Conclusion: We concluded that we can improve the outcome of CDH
in our setup by improving our pre- and post-natal care, aseptic
measures and by treating pulmonary hypertension effectively.

Key Words: Congenital diaphragmatic hernia, Neonates, Prognostic
factors, Outcome, Developing country

| INTRODUCTION |

hypertension.® Initial stabilization and then

delayed surgical repair have been opted for

The anomaly of congenital diaphragmatic hernia
(CDH) is characterized by a defect in the
diaphragm or its complete absence.’ Incidence of
CDH is 2.4 per 10,000 deliveries with 30% of the
cases associated with other congenital
anomalies.? Mortality from CDH has always been
on higher side which is due to pulmonary
hypoplasia and associated pulmonary
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worldwide rather than early surgery for CDH. Due
to evolving management strategies, the survival
rate of CDH in developed countries has improved
a lot which is around 75-80%.4 Literature has
highlighted multiple prognostic factors of CDH
including pre-maturity, low birth weight, ante-natal
diagnosis, pulmonary hypertension and
associated cardiac anomalies.® In this study, we
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highlighted the poor prognostic factors and how
they relate to the prognosis of neonates with
congenital diaphragmatic hernia.
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| MATERIAL AND METHODS

The study was conducted from January 2024 to
July 2024 after approval of the Institutional
Review Board Committee IRB reference 738
dated 20-12-2023 from The Children’s Hospital &
University of Child Health Sciences Lahore. It was
a descriptive case series and 60 patients were
included in it. Data of the patients with
diaphragmatic hernia who were treated at the
hospital was reviewed for demography,
gestational age, birth weight, prenatal diagnosis,
arterial blood PcCO2, PcO2, and pH on
admission, pulmonary hypertension, associated
cardiac anomaly, side of the diaphragmatic defect,
intra-thoracic liver, and outcome in terms of
survival to discharge from the hospital. Patients
presenting after the age of 4 weeks, were
excluded from the study. The data were analyzed
with the software SPSS (Statistical Package for
Social Sciences) version 25.0.

TABLE 1: Demographics and associated
anomalies
Variable n=60 (%)
| Mean age of presentation (days) 4.50+3.91
Mean birth weight (Kg) 2.88+0.34
Low birth weight (25.0)
Male: female 3.2:1
Term delivery (86.7)
Pre-natal diagnosis (8.3)
Cardiac anomalies (26.7)
Pulmonary hypertension (36.7)
Right sided CDH (11.7)

Echocardiography showed that cardiac anomalies
were found in 26.7% of the patients while
pulmonary hypertension was detected in 36.7% of
patients. Surgical management was done in 45
(75%) patients, all via an open abdominal
approach. There was a predominance of left-sided
CDH defects (88.3%) as compared to right-sided
defects (11.7%) table 1. Right sided intrathoracic
liver was present in 8.3% of the cases. The overall
mortality rate was 48.3% with 15 (25%) patients
expired before and 14 (23.3%) expired after the
surgical management.

| RESULTS

| Age of presentation was significantly correlated

The patients’ mean age at presentation was 4.50
+ 3.91 days, with a range of 1 to 15 days, and
their mean weight was 2.88 + 0.34 kg. With a
male to female ratio of 3.2:1, male newborns were
more affected than female neonates. The majority
of the patients (86.7%) had term delivery in our
study. Low birth weight was found in 25% of the
patients. In only 8.3% of patients, CDH was
diagnosed antenatally (table 1).

with mortality of the patients. Non-survivors
presented early to the hospital as compared to
survivors (3.24 + 3.03 vs 5.68 + 4.3 days,
p=0.014). Survivors had more male patients in
their group as compared to the non-survivors
(4.1:1 vs 2.6:1, p=0.451) table 2.

| TABLE 2. Factors affecting outcome of CDH among non-survivors and survivors |

: Non-Survivors Survivors
Variable n=29 (%) n=31 (%) p value
Age at presentation (days) 3.24+3.03 5.68+4.3 0.014
Birth weight (Kg) 2.82+0.42 2.92+0.24 0.275
Male: female 2.6:1 4.1:1 0.451
Prematurity 8 (27.6%) 0 (0.0) 0.022
Gestational age (weeks) 37.17+2.25 38.81+1.22 0.001
Low birth weight 6 (31%) 6 (19.4) 0.042
Antenatal diagnosis 2 (6.9%) 3(9.7) 0.697
Cardiac anomalies 10 (34.5%) 6 (19.4) 0.185
Mild to moderate pulmonary hypertension 10 (34.5%) 4 (12.9) 0.048
Severe pulmonary hypertension 8 (27.7%) 1(3.2) 0.008
Mean PaCO2in mmHg 41.04125.2 39.37+14.6 0.752
Mean PaOzin mmHg 92.78+46.8 92.46+46.6 0.979
Mean pH 7.26+0.18 7.28+0.12 0.592
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Right sided defect
Intra thoracic liver

4 (13.8%) 3(9.7) 0.620
3 (10.3%) 2 (6.5) 0.568

None of the 8 (13.3%) patients with preterm birth
survived in our study which showed a highly
significant p-value of 0.002. Non-survivors had a
low mean gestational age as compared to the
survivors (37.17 + 2.25 vs 38.81 + 1.22, p=0.001)
which had a highly significant p-value (table 2).
After further stratifying the gestational age, we
found that mortality was high among the
gestational age group of 34-36 weeks (p=0.016).

Patients with low birth weight had a higher
mortality rate (p=0.042). Both the non-survivors
and survivors had a comparable number of
patients in terms of antenatal diagnosis [2(6.9%)
vs 3(9.7%), p=0.697]. The cardiac anomaly was
not found to be significantly affecting the outcome
of CDH among survivors and non-survivors
(p=0.185) table 2.

Mild to moderate pulmonary hypertension was
found to be affecting the outcome of CDH
significantly (p=0.048). Mortality rates were even
higher with severe pulmonary hypertension
(p=0.008). Arterial blood gasses on admission
among non-survivor and survivors showed non-
significant values of mean PaCO2, pH and, PaO2.
Right-sided CDH (p=0.620) and intrathoracic liver
(p=0.568) were not found to be affecting the
outcome of CDH (table 2).

| DISCUSSION

Congenital diaphragmatic hernia (or CDH) is a
developmental defect in the diaphragm that
results in the protrusion of the contents of the
abdomen into the thoracic cavity and improper
lung development. Historically, CDH has been a
burden on the mortality registers worldwide.
Nevertheless, due to a better understanding of the
pathology and the management strategies,
mortality from CDH has been on a declining trend,
especially in developed countries. Recent studies
from the developed countries showed mortality
rate of 25-31%.57 In developing countries like
Pakistan, mortality from CDH is still on the higher
side. It is due to the unavailability of antenatal
services, poor referral system, and lack of proper
neonatal ICU settings. The survival rate of 56.3%
been reported in our neighbor developing
country.5 We report a survival rate of 51.7% in our
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setup. In our study, 75% of patients survived up to
the surgical management while the survival rate
after surgery was 68.9%.

Early presentation to the hospital has been
recognized as a predictor of mortality. Our study
also showed very high mortality among early
presenters to the hospital. We had 61.9%
mortality among those who presented within 24
hours after birth (p=0.002). Larsen et al. from
reported that 9 out of 21 non-survivors died during
the first 24 hours of life.® One of the possible
reasons for this high mortality is that age of
presentation to the hospital is directly related to
the degree of lung hypoplasia and the severity of
the symptoms.

Low birth weight is another previously identified
factor that increases mortality in CDH. Neonates
with low birth weight showed more congenital
malformations  and bigger  diaphragmatic
deformities than normal-weight neonates.® Our
study also showed a significant relationship
between low birth weight and mortality (p=0.04).
After stratifying the data for both genders, we
found that mortality was very high (100%) among
females with low birth weight (p=0.002).

Another documented factor of CDH mortality is
prematurity. We had 100% mortality among the
pre-matures (p=0.002). Chandrasekharan et al.
stated that prematurity is a significant factor
associated with mortality among CDH. Mortality
decreased from 36% to 20% when gestational
age was increased from 37 to 40 weeks.'® This
high mortality among pre-matures is due to the
severity of pulmonary hypoplasia and its
associated pulmonary hypertension.

At a mean gestational age of 24 weeks, more than
60% of cases of CDH can be diagnosed
antenatally."” The prenatal diagnosis rate of CDH
ranges from 15-60%, which can be attributed to
variations in local prenatal care standards and
ultrasonography proficiency.'?'* In our setup,
antenatal diagnosis is not usually available so we
mostly rely on  post-natal x-ray and
ultrasonography of the chest and abdomen. The
antenatal diagnosis was available in only 5 (8.3%)
of the patients in this study.
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Antenatal diagnosis is associated with high
mortality. Prenatal diagnostics may identify
patients with more severe pulmonary hypoplasia
linked with visceral herniation, either in terms of
severe degree or longer duration. Our results did
not concur with the previous studies (p=0.697).
Barriere et al. found in their study that 31.6% of
the non-survivors had prenatal diagnosis which
was highly significant (p=0.002).'® The rationale
behind this non-association of mortality and
antenatal diagnosis in our study are that proper
antenatal facilities are not available in our rural
areas, there is no compliance for regular antenatal
scans and mostly anomalies are not detected on
scans as they are not done by professionals.

Patients usually present after birth with complaints
of respiratory distress and cyanosis which is due
to lung hypoplasia and subsequent pulmonary
hypertension (PH). Newborns who have severely
compromised lungs will present within the first few
hours of life and have the highest mortality.5 This
respiratory distress is due to hypoplastic lungs
and pulmonary  hypertension. Pulmonary
hypertension results from increased pulmonary
vascular resistance, which ultimately results in
right-sided heart dysfunction and failure.
Pulmonary hypertension has been associated with
mortality and long-term morbidity among CDH
patients.'®'® Qur study showed that pulmonary
hypertension was associated with the poor
outcome of CDH. We had 58.6% of the non-
survivors who had pulmonary hypertension
(p=0.001).

Infants with severe respiratory distress require
mechanical ventilation support. Conventional
mechanical ventilation (CMV) is used as initial
support in some centers while some use high-
frequency oscillatory ventilation (HFOV). ECMO is
being used in higher centers. But there is no
statistically significant difference in the outcome of
both approaches.’ We used CMV mode in our
setup with low positive end-expiratory pressure
(PEEP) as facilities of HFOV and ECMO are not
available in our setup.

There is always a debate whether the side of the
lesion affects the outcome of CDH. The prenatal
detection rate is 25% lower in the case of right-
sided CDH (R-CDH). Surgical repair is also
challenging on the right side of the diaphragm.
DeKoninck et al. reported that morbidity and
mortality are higher in R-CDH with only 52%
survival rate.2® But some studies support a better

prognosis in the case of R-CDH. Collin et al.
stated a 90% survival rate of R-CDH.?' However
Abramov et al. reported that there was no
significant difference in the outcome of CDH in
terms of laterality.?? In our case, we observed a
42.8% survival rate in right-sided CDH as
compared to 52.8% of L-CDH (p=0.62).

Abdominal contents herniate through the defect
into the thoracic cavity depending upon the side of
the defect. The intrathoracic liver is associated
with higher mortality rates in CDH. Surgical
management in such cases is typically difficult
due to adhesions of the liver with the hypoplastic
lung and an accessory vessel to the liver directly
from the right atrium which should be ligated and
divided. A study has reported that patients with
greater proportion of intrathoracic liver had a very
high mortality (p=<0.001).23 In our study, we found
out that the intrathoracic liver in 8.3% of patients
was not significantly associated with poor
prognosis (p=0.568). The possible reason for
good survival is that in our patients only the left
lobe or portion of the right lobe was protruding into
the thoracic cavity which was less challenging.

In 30-40% of the cases, CDH is associated with
cardiac, gastrointestinal, renal, neural, and
abdominal wall anomalies. The outcome of CDH
is significantly reduced when it is associated with
other anomalies.’®> But our results did not concur
with the previous studies. We found out that
34.5% of the non-survivors had cardiac anomalies
and it did not affect the outcome of CDH
significantly (p=0.185). It may be due to the
inclusion of patients with all major and minor
cardiac anomalies in our study.

Grizelj et al. stated in their study that predictors of
mortality during the first 24 hours of admission
were lower capillary PaO2 (p=0.013), higher
PaCO: (p= 0.02), and lower pH (p=0.03).24 But in
our study arterial blood gasses at the time of
admission; PaO2 (p=0.979), PaCO: (p=0.752),
and pH (p=0.592) did not affect the outcome of
CDH.

The factors that affected the outcome of CDH in
our study include the age of presentation, birth
weight, prematurity, and pulmonary hypertension.
Factors like gender, prenatal diagnosis, cardiac
anomaly, arterial blood gases on admission, side
of the defect, and intrathoracic liver did not have
any effect on the outcome.

www.ppj.org.pk



52 Aziz MU, Talat N, Mirza MB, Hashim I, Rehman WUr, Nayyar Sl

The prospective nature of the study is one of its
strengths. As our center does not deal with
obstetric procedures so all of the patients were
out-born in our study and hidden mortality cannot
be predicted. Another limitation was that long-term
outcome was not recorded.

Department of Pediatric Surgery, The University of
Child Health Sciences and The Children’s Hospital,
Lahore
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