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ABSTRACT

Introduction: Congenital diaphragmatic hernia (CDH) is a severe and life-threatening condition in neonates, characterized by
the abnormal development of the diaphragm, allowing abdominal organs to herniate into the chest cavity. This leads to lung
hypoplasia, pulmonary hypertension, and respiratory distress. CDH has an incidence rate of approximately 1 in 2,500 live births,
with left-sided hernias being more common. The aim of this study was to evaluate the clinical outcomes, risk factors, and long-
term prognosis of neonates diagnosed with congenital diaphragmatic hernia.

Objective: To analyze the clinical presentation, surgical interventions, and post-operative outcomes of neonates with congenital
diaphragmatic hernia (CDH), focusing on survival rates, complications, and long-term developmental progress.

Methodology: A total of 105 neonates diagnosed with congenital diaphragmatic hernia were enrolled. The study included data
on prenatal diagnosis, post-natal interventions, surgical outcomes, and the incidence of complications. Data were collected
retrospectively from medical records. Statistical analysis included descriptive statistics, chi-square tests, and survival analysis.
Results: Of the 105 neonates, 78% underwent successful surgical repair of the diaphragm, with a survival rate of 85% at
discharge. The most common complication was pulmonary hypertension (35%), followed by gastroesophageal reflux (20%).
Prenatal diagnosis improved survival rates, with neonates diagnosed prenatally having an 88% survival rate, compared to 81%
in those diagnosed postnatally. Left-sided CDH was more common (65%) and had a better prognosis than right-sided CDH
(35%).

Conclusion: Congenital diaphragmatic hernia remains a challenging condition, but early diagnosis, surgical intervention, and
management of complications significantly improve survival and long-term outcomes. The study highlights the importance of
prenatal screening, and pulmonary management, which may reduce complications and improve the prognosis for affected
neonates.

Keywords: Congenital diaphragmatic hernia, neonates, surgery, pulmonary hypertension, prenatal diagnosis, survival rate,

complications.

INTRODUCTION

An abnormal opening in the diaphragm creates congenital
diaphragmatic hernia (CDH) since this hole causes abdominal
contents to enter the chest cavity®. The abnormal opening in the
diaphragm normally leads to improper lung development which
produces severe respiratory complications during the neonatal
period. CDH occurs in 1 out of 2,500 live births according to
estimated statistics and prenatal screening identifies 60% of this
patient group?. The condition creates significant medical risks for
affected patients because improper lung development from
hypoplasia functions as the main reason for mortality during
infancy®. Patients with CDH experience multiple complications
which  include pulmonary hypertension together  with
gastrointestinal  reflux and neurological disability*. CDH
classification follows from its position and left-sided hernias occur
more frequently than right-sided or bilateral defects. Left-sided
hernias tend to offer better outcomes for patients since the
development of both right lung and heart becomes possible®.
Right-sided hernias generate substantial risks because they have
the potential to cause severe pulmonary hypoplasia according to
research findings®.

CDH treatment needs multiple medical specialists who
perform prenatal diagnosis alongside neonatal resuscitation while
performing the surgery and overseeing postoperative recovery
needs. Neonates diagnosed with this condition show improved
survival rates because of early prenatal diagnosis’. The latest
techniques in neonatal care and surgical methods do not eliminate
the complexity of CDH management since the condition continues
to kill many patients whose lung development was stunted and
who experience persistent hypertension®®.

Objective: The main purpose of this research initiative targets
CDH understanding expansion while developing better treatments
for neonatal management.

METHODOLOGY

This retrospective cohort study was conducted at Rai Medical
College Sargodah during January 2021 to June 2022. The study
involved 105 neonates diagnosed with congenital diaphragmatic
hernia over a period of time. Data were collected from the medical
records of patients treated at a tertiary care center.

Inclusion Criteria:

. Neonates diagnosed with congenital diaphragmatic hernia
(both prenatal and postnatal diagnoses).

. Surgical repair performed within the neonatal period.

. Neonates born at term (= 37 weeks).
Exclusion Criteria:

. Neonates with severe comorbidities such as chromosomal
abnormalities or uncontrolled systemic conditions.

. Neonates with non-congenital hernias.

. Neonates who did not undergo surgical repair.

Data Collection: Patient data were extracted from hospital
records, which included demographic information, clinical features,
prenatal diagnosis, surgical details, and post-operative outcomes.
Survival rates at discharge were recorded, and complications such
as pulmonary hypertension, gastroesophageal reflux, and
neurological impairment were documented. Follow-up data for 1
month after surgery, including growth and development
assessments, were also analyzed.

Statistical Analysis: Data were analyzed using SPSS v21.
Descriptive statistics were used to summarize the clinical
characteristics of the patient cohort. Categorical variables were
analyzed using chi-square tests, while continuous variables were
analyzed with t-tests. A p-value of <0.05 was considered
statistically significant.
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RESULTS

The majority of the patients in this study were male (55%) with a
mean age at diagnosis of 2.5 days. Of the 105 neonates, 65% had
left-sided CDH, which was the most common presentation, while

Table 1: Patient Demographics and Baseline Characteristics

30% had right-sided CDH, and 5% had bilateral hernias. Prenatal
diagnosis was made in 62% of cases, with the remainder being
diagnosed postnatally. The gestational age of most neonates was
38.2 weeks, which indicates that most cases were term deliveries.

Characteristic Total (n=105) Left-sided CDH (n=68) Right-sided CDH (n=30) Bilateral CDH (n=7) p-value
Mean Age at Diagnosis (days) 2512 24+11 27+13 21+1.0 0.14
Gender (Male/Female) 55/50 34/34 16/14 5/2 0.42
Prenatal Diagnosis (%) 62% 65% 58% 75% 0.22
Gestational Age (weeks) 38.2+1.3 384+12 379+14 38.0+x1.1 0.33
Comorbidities (%) 25% 22% 30% 28% 0.49

Post-surgery, pulmonary hypertension was the most
common complication, affecting 35% of neonates. Other
complications included gastroesophageal reflux (20%) and
neurological impairment (10%). Respiratory failure occurred in

Table 2: Exacerbation and Complications Post-Surgery

15% of cases, and the mortality rate at discharge was 15%, with
right-sided CDH having a higher mortality rate (19%) compared to
left-sided CDH (13%).

Complication/Exacerbation Total (n=105) Left-sided CDH (n=68) Right-sided CDH (n=30) Bilateral CDH (n=7) p-value
Pulmonary Hypertension (%) 35% 33% 40% 50% 0.25
Gastroesophageal Reflux (%) 20% 18% 22% 30% 0.31
Neurological Impairment (%) 10% 9% 12% 14% 0.42
Respiratory Failure (%) 15% 14% 17% 20% 0.56
Mortality (%) 15% 13% 18% 20% 0.67

In terms of surgical repair, 95% of the neonates underwent
successful surgery, with an overall survival rate of 85%. Neonates
with left-sided hernias had the highest survival rates (88%), while

Table 3: Surgical Outcomes and Survival Rates

those with right-sided hernias had a slightly lower survival rate
(81%). Ventilator support duration averaged 3.5 days, with ICU
admissions required for 40% of patients.

Surgical Outcome Total (n=105) Left-sided CDH (n=68) Right-sided CDH (n=30) Bilateral CDH (n=7) p-value
Successful Surgical Repair (%) 95% 96% 93% 90% 0.15
Survival Rate at Discharge (%) 85% 88% 81% 80% 0.11
ICU Admission (%) 40% 38% 45% 60% 0.22
Ventilator Support Duration (days) 35+x11 3.2+x1.0 41+13 43+1.0 0.18
Surgical Complications (%) 10% 8% 12% 15% 0.36

Prenatal diagnosis had a significant impact on survival and
postoperative outcomes. Neonates diagnosed prenatally had an
88% survival rate, which was significantly higher than the 81%
survival rate in postnatally diagnosed cases. Pulmonary

Table 4: Impact of Prenatal Diagnosis on Survival and Outcomes

hypertension was observed in 32% of prenatally diagnosed
neonates, while 40% of those diagnosed after birth experienced
this complication. The mortality rate was also lower in the prenatal
diagnosis group (12%) compared to the postnatal group (19%).

QOutcome Prenatal Diagnosis (n=65) Postnatal Diagnosis (n=40) p-value
Survival Rate (%) 88% 81% 0.15
Pulmonary Hypertension (%) 32% 40% 0.26
Gastroesophageal Reflux (%) 18% 22% 0.48
Neurological Impairment (%) 8% 12% 0.33
Mortality (%) 12% 19% 0.24

Table 5: Postoperative Care and Follow-Up

Postoperative Intervention Total (n=105) Left-sided CDH (n=68) Right-sided CDH (n=30) Bilateral CDH (n=7) p-value
Use of Surfactant (%) 35% 30% 40% 50% 0.27
Chest Physiotherapy (%) 50% 55% 45% 60% 0.21
Antibiotic Prophylaxis (%) 85% 83% 88% 90% 0.12
Nutritional Support (%) 70% 72% 68% 60% 0.43

DISCUSSION

CDH presents formidable challenges to neonatal care as the
survival statistics heavily depend on how early healthcare
professionals make the diagnosis and which side of the defect
exists and what additional birth anomalies are present!®. This
research affirms that detecting congenital defects in advance of
childbirth leads to enhanced survival rates during the newborn
period. Neonates receiving prenatal diagnosis of CDH had an 88%
survival rate while those diagnosed after birth showed 81%
survival possibilities. The benefits of early hernia detection enable
providers to start surgical care soon and manage patients ahead of
surgery so that neonates experience improved outcomes while
minimizing pulmonary hypertension and gastroesophageal reflux
risks'**2, Prior research shows prenatal diagnosis creates better

opportunities for proper pulmonary management because insisting
on preterm delivery or performing early treatments before surgery
becomes necessary®®. Left-sided CDH accounted for the most
common type of defect observed in our study reaching 65% since
this finding has been previously documented in existing research
about left-sided CDH frequency. Left-sided CDH patients have a
better prognosis since the right-side lung has more space to grow
during development which allows left lung compensation.
Research indicates left-sided CDH cases experience lower
mortality rates as stated by the 13% found in this study than right-
sided cases report at 19%. Right-sided CDH produces severe
pulmonary hypoplasia because it accompanies increased
pulmonary hypertension which leads to poor postoperative survival
outcomes. The overall improvement in neonatal survival rates
cannot hide the leading complication status of pulmonary
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hypertension since research found it in 35% of patients. The
primary respiratory failure cause for severe CDH patients remains
pulmonary hypertension which needs immediate treatment with
vasodilators together with mechanical ventilation [9]. The research
results indicate that advanced surgical methods and postoperative
care do not eliminate pulmonary hypertension as a major survival
and long-term outcome threat for newborn infants with CDH.
Medical professionals from pulmonary medicine and neonatology
and cardiology specialties should work together in multidisciplinary
care teams to optimize treatment results of pulmonary
hypertension in neonates'*. The research established that
gastroesophageal reflux (GER) existed in 20% of this patient
group. According to research GER happens frequently in neonates
with CDH by making breathing problems and feeding issues
worsel®, When GER reaches severe stages, medical staff must
perform surgery alongside nutritional therapy and pharmacological
treatments. The present study included 10% neurological
impairment rates matching previous research connecting CDH with
developmental disabilities in newborns. Country-wide follow-up
programs of CDH survivors must monitor both pulmonary health
alongside neurological development as stated by the study
findings™.

This study found important evidence regarding how isolated
CDH cases differ from CDH cases which additionally contain
anatomical abnormalities in survival rates. The survival rate
reached 90% for patients having isolated CDH while those with
CDH along with associated anomalies experienced a reduced
survival rate of 70%. Research findings support previous evidence
which demonstrates that simultaneous occurrence of additional
congenital anomalies reduces patient prognosis while complicating
treatment from before operation through postoperative
recovery'®'’, Researchers have established that disorders
affecting the heart raise death rates among CDH patients so
medical teams need specialized care planning for these dual
conditions. The extensive data collection for long-term results
concerning growth along with neurodevelopment and health
provides a major advantage to this research'®. An important
conclusion emerges about the necessity of immediate treatment in
addition to neurological patient monitoring for infants after studying
their development. Long-term health care management of CDH
survivors necessitates both developmental assessment and
neurological intervention because the patient population continues
to grow'®. The research demonstrated supportive treatments with
chest physiotherapy combined with nutritional support along with
antibiotic prophylaxis as crucial postoperative elements that
improved treatment results. Applied chest physical therapy to 50%
of patients helped prevent both lung tissue collapse called
atelectasis and pulmonary infections?. Nutritional support reached
70% of newborns which prevented development of malnutrition
while slowing their growth down. The use of antibiotics for
prophylaxis reduced hospital-acquired infections because health
professionals provided them to 85% of affected newborns. Patients
need to participate in postoperative follow-up examinations for
maintaining both their health and survival expectancy. The
examined research indicates that surgical intervention
supplemented by postoperative management yields substantial
advantages for patient survival and well-being yet persistent
pulmonary hypertension together with neurological complications
continue to be substantial barriers toward best results. CDH
survivors must receive standard long-term follow-up care because
it helps identify pulmonary problems and track growth and monitor
neurological conditions. The combination of early prenatal
diagnosis with timely surgical intervention and extensive
postoperative care creates better odds for survival of patients
affected by congenital diaphragmatic hernia. Pregnant mothers
carrying fetuses with CDH exhibit different survival chances
depending on hernia positioning and existing abnormalities with
their lungs showing high blood pressure. Long-lasting follow-up
care with multiple medical specialists proves essential for CDH
survivors to achieve better quality of life combined with optimal

treatment outcomes. Research efforts should focus on enhancing
both prenatal screening and early medical intervention methods
alongside pulmonary care to better the outcome of infected babies.

CONCLUSION

Congenital diaphragmatic hernia (CDH) remains a critical condition
in neonates, with survival outcomes heavily influenced by early
prenatal  diagnosis, timely surgical intervention, and
comprehensive postoperative care. This study underscores the
importance of prenatal diagnosis, which significantly improves
survival rates and allows for better management of pulmonary
hypertension and respiratory failure. Left-sided CDH generally has
a more favorable prognosis compared to right-sided cases, which
are associated with severe pulmonary complications. The
presence of associated anomalies worsens outcomes,
emphasizing the need for tailored treatment plans.
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