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ABSTRACT
 

الثنائي )CDH( هو شذوذ خلقي نادر مع  الفتق الحاجز الخلقي 
بالاندماج  الحالة  ترتبط  ما  نادراً  الولادة.  حديثي  وفيات  معدل 
حالة  التقرير  هذا  في  نستعرض   .)HPF( الرئوي  الكبدي 
 CDH للـ  الجراحي  لعملية  خضع  أسابيع   6 عمره  ذكر  رضيع 
من الجانبين. كان المريض يعاني من فتق في الكبد على الجانب 
الأيمن من HPF إضافة إلى تصريف غير طبيعي في الوريد الرئوي 
الأيمن للوريد الكبدي وعيوب بالحاجز البطيني. اقتربنا من كلا 
تَ  الجانبين بالمنظار. ومع ذلك، فإن الجانب الأيمن يتطلب شَقٌّ تَْ
الرئة  من  السفلي  الأيمن  الفص  عن  الكبد  بفصل  قمنا  لْعِ.  الضِّ
ترك  بشبكة.  الخلل  وإغلاق  الكهربائي،  الكي  باستخدام  أفقياً 
الجزء الأوسط سليما لتجنب إصابة تصريف الوريدي الرئوي غير 
الطبيعي. بعد أسبوعين، خضع المريض لإصلاح جراحي لعيوب 
القلب، وكان البرنامج بعد العملية الجراحية معقد بسبب النزيف 

والتهوية الطويلة. لم يلاحظ أي تكرار للفتق بعد 9 أشهر.

Bilateral congenital diaphragmatic hernia )CDH( 
is a rare congenital anomaly with high neonatal 
mortality. The condition is rarely associated with 
hepatopulmonary fusion )HPF(. We reported the 
surgical repair of bilateral CDH in a male infant aged 
6 weeks. The patient had herniation of the liver on the 
right side with HPF in association with anomalous 
drainage of the right pulmonary vein into the hepatic 
vein and ventricular septal defect. We approached 
both sides thoracoscopically; however, the right 
side required a subcostal incision. We separated the 
liver from the right lower lung lobe laterally using 
electrocautery, and the defect was closed with a mesh. 
The medial portion was left intact to avoid injury of 
the anomalous pulmonary venous drainage. After 2 
weeks, the patients had a surgical repair of the cardiac 
defects, and the postoperative course was complicated 
by bleeding and prolonged ventilation. No hernia 
recurrence was observed after 9 months. 
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Bilateral congenital diaphragmatic hernias )CDH( 
is a rare anomaly that carries a poor prognosis.1 

Intrauterine bilateral herniation of the abdominal 
contents into the thoracic cavity leads to pulmonary 
hypoplasia and respiratory failure, which is the main 
cause of neonatal death.2 In the survivors, the surgical 
repair of CDH is challenging and associated with high 
mortality.3 

Hepatopulmonary fusion )HPF( is a rare association 
and was previously reported with right-sided CDH,4 and 
its association with bilateral CDH is very uncommon. 
In this case, we reported the surgical repair of a bilateral 
CHD associated with HPF and anomalous pulmonary 
venous drainage of the right lung. 

Case Report. Patient information. A 5-week-old 
male infant weighed 3.24 kg was presented to our 
institution with a suspected diaphragmatic hernia and 
congenital heart disease. The patient had respiratory 
distress immediately after birth and required 
resuscitation and mask ventilation. The appearance, 
pulse, grimace, activity, and respiration )APGAR( scores 
at 3 minutes was 6 and at 5 minutes was 7. The patient 
required mechanical ventilation and surfactant therapy 
for one week before being transferred to our institution. 

Clinical findings. The patient presented in mild 
respiratory distress and on supplemental oxygen 
through a face mask. The abdomen was scaphoid, and 
the patient was hemodynamically stable.

Diagnostic assessment. Chest x-ray (Figure 1), and 
chest computed tomography scan confirmed the 
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diagnosis of bilateral congenital diaphragmatic hernia 
with liver herniation on the right side and the spleen, 
the left adrenal gland and part of the stomach on the 
left side (Figure 2). Echocardiography showed abnormal 
drainage of the right pulmonary veins into the hepatic 
vein )scimitar syndrome(, inlet ventricular septal defect, 
interrupted vena cava, pulmonary hypertension, and 
patent ductus arteriosus. Angiography confirmed the 
diagnosis of anomalous pulmonary venous drainage 
and showed sequestrated right lower lobe with blood 
supply from the abdominal aorta (Figure 3).

Therapeutic intervention. Pulmonary hypertension 
was managed by nitrous oxide and sildenafil, and after 
one week, the patient underwent thoracoscopic surgery 
to repair the left diaphragmatic hernia. We inserted 
3 trocars )one 5-mm camera and 2 3-mm working 
ports( on the left side. Inspection of the left thoracic 
cavity revealed herniation of the abdominal content 
with no hernial sac. Insufflation pressure of 6 mmHg 
was used to reduce the abdominal contents, and the 
diaphragmatic defect was repaired with direct 3-0 
prolene sutures (Figure 4). A 12 French intercostal drain 
was placed and secured in position; then the patient 
was turned to the left lateral position to approach the 
right diaphragmatic hernia thoracoscopically (Figure 5). 
Conversion to an open subcostal incision was carried  
out because of the fusion of the liver with the lower 
lobe of the right lung. There was no distinct plane 
between the lung and the liver; therefore, we developed 
a plane using a LigaSure electrocautery device )Valley 
Lab, Medtronic, Minneapolis, MN, USA(. Because of 
the abnormal venous drainage, we left the most medial 
portion of the lung fused to the liver to preserve the 
anomalous venous drainage. The lateral diaphragmatic 
defect was then repaired with polytetrafluoroethylene 
)PTFE( mesh anchored to the surrounding tissue with 
non-absorbable interrupted sutures. An intercostal 
drain was placed. Postoperative chest x-ray confirmed 
the full expansion of the lungs and the reduction of the 
abdominal contents (Figure 6). The infant was weaned 
from mechanical ventilation on the 3rd postoperative 
day, and we removed the chest tubes on the postoperative 
day 6. 

Disclosure. Authors have no conflict of interests, and 
the work was not supported or funded by any drug 
company.

Figure 1 - Preoperative chest x-ray showing liver herniation on the right 
side )arrow( and suspected stomach herniation behind the 
cardiac shadow on the left side.

Figure 2 - Chest CT scan )coronal view( showing bilateral diaphragmatic 
hernia )arrows(.

Follow-up and the outcomes. Repair of the cardiac 
defects was scheduled 2 weeks later, and the patient had 
patch closure of the ventricular septal defect, and the 
anomalous right pulmonary vein was connected to the 
left atrium. The operation was complicated by bleeding 
and prolonged mechanical ventilation. After 9 months, 
the lung was fully expanded and no recurrence of the 
diaphragmatic hernia (Figure 7(.
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Figure 3 - Preoperative angiography showing A) the anomalous 
pulmonary venous connection of the right lower lobe and B) 
blood supply of the right lower lobe from the abdominal aorta.

Figure 4 - Thoracoscopic view of the A) left thoracic cavity after 
reduction of the contents and B) the diaphragm is repaired by 
direct sutures )arrow(. 

Figure 5 - Thoracoscopic view of the  right thoracic cavity showing A) the fusion between the right lower lung lobe and the liver )white 
arrow(and the B) diaphragmatic defect and the hernia sac )black arrow(.
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Figure 6 - Postoperative chest x-ray showing full lung expansion and 
reduction of the hernia and bilateral chest tubes.

Figure 7 - Case flow diagram of a newborn patient with bilateral congenital diaphragmatic hernia.

Discussion. Bilateral CDH is a rare entity which 
occurs in less than 1-2% of all congenital diaphragmatic 
hernia cases, and it is associated with worse outcomes 
and high mortality.3 Congenital diaphragmatic hernia 
results from partial closure of the pleuroperitoneal 
canal,5 and the outcome is mainly related to the severity 
of pulmonary hypoplasia and the associated congenital 
anomalies; additionally, early surgery was associated with 
poor outcome.6  Bilateral CDH is commonly associated 
with genetic defects and other congenital anomalies. 
Our patient had an associated HPF, sequestrated right 
lower lobe, ventricular septal defect, patent ductus 
arteriosus, pulmonary hypertension, and partial 
anomalous pulmonary venous connection. The most 
commonly reported cardiac abnormalities associated 
with bilateral CHD was the ventricular septal defect and 
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occurred in 16% of the patients.3 Hepatopulmonary 
fusion is an extremely rare association with bilateral 
CDH. The pathogenesis of this anomaly is not fully 
understood; however, the failure of the development of 
the right hemidiaphragm might allow the protrusion 
of liver tissue into the thorax and the fusion with the 
right lower lung lobe. Alternatively, HPF could be 
the initial event that prevents the development of the 
right hemidiaphragm.7 Olenik et al8  reported that the 
presence of anomalous venous drainage of the right 
lung into the hepatic vein is a diagnostic indicator of 
the presence of HPF.

During the operation, separating the lung from the 
liver is technically challenging. If a plane is evident, both 
organs can be separated with the aid of a hemostatic 
device such as LigaSure. This device helps in coagulating 
and sealing blood vessels and lung tissues, minimizing 
bleeding and pulmonary leaks. In some instances, 
partial pneumonectomy or segmental hepatic resections 
must be undertaken to enable separation. Extreme 
caution should be taken on the medial aspect to avoid 
damage of the abnormal pulmonary venous drainage to 
the liver. The large remaining defect in the diaphragm 
was adequately addressed by polytetrafluoroethylene 
mesh graft.

There were 80 patients reported with bilateral CDH in 
the International Registry of Congenital Diaphragmatic 
Hernia in 20 years, mortality was 74%, 38 of them 
had surgery, and no patient had a concomitant HPF.3 
Hepatopulmonary fusion is commonly associated with 
cardiac lesions and pulmonary hypertension.8

In a review of literature, the combination of right 
CDH, HPF, and anomalous venous drainage of the 
right lung was reported in one case,9 and the association 
of HPF and sequestration was reported in 3 cases.10 
However, the association of bilateral CDH, HPF, 
partial anomalous right pulmonary venous drainage 
and sequestrated lobe was not reported before.

In summary, the management of infants with 
bilateral CDH is difficult as it is associated with 
significant morbidity and mortality. In addition, the 
presence of HPF can worsen the outcome. Treatment is 
surgical and consists of a reduction of the herniated liver, 
release of adhesions, and closure of the diaphragmatic 
defect. In some cases, partial closure of the defect or 
using mesh around the fused liver and lung is an option 

for treatment. However, life-threatening bleeding might 
occur if complete separation is attempted.

In conclusion, bilateral CDH is rarely associated 
with HPF and partial anomalous pulmonary venous 
drainage. Proper preoperative planning and special 
attention during surgical repair are required to avoid 
injury to the anomalous pulmonary venous drainage 
and the abnormal blood supply of the right lung.
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