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ARTICLE INFO ABSTRACT

Keywords: Introduction and significance: Hepatopulmonary fusion is a rare congenital malformation associated with right-
Case report sided diaphragmatic hernia. Often diagnosed during surgery, it carries a high mortality rate.

Hep‘atopulmonary Case presentation: We present a case of a full-term infant who exhibited shortness of breath from birth. Radio-
}EE;:Znary hypoplasia logical examinations confirmed a right congenital diaphragmatic hernia, and subsequent surgery revealed
Bochdalek hepatopulmonary fusion.

Clinical discussion: While hepatopulmonary fusion is uncommon, it should be considered in the differential
diagnosis of right-sided congenital diaphragmatic hernia (CDH). Preoperative evaluation for vascular malfor-
mations and meticulous surgical planning are essential.

Conclusion: Managing hepatopulmonary fusion poses significant challenges for surgeons. Its association with
pulmonary malformations increases surgical complexity, risk, and adversely impacts prognosis, as exemplified in

our case.

1. Introduction

The incidence of congenital diaphragmatic hernia (CDH) is estimated
at approximately 2.4-4.2 per 10,000 births. This anomaly arises from
abnormal diaphragm development during fetal life, resulting in a dia-
phragmatic defect that allows abdominal contents to herniate into the
thoracic cavity, compressing thoracic structures (1).The left side of the
diaphragm is most commonly affected, accounting for approximately 80
% of cases (2). CDH classification varies based on defect location.
Anterior defects are termed Morgagni hernias, while posterolateral de-
fects, the most common type, are known as Bochdalek hernias. In rare
instances, right-sided CDH can be complicated by hepatopulmonary
fusion (HPF), a condition that significantly impacts clinical management
and outcomes, occurring in approximately 3 cases per 1000 cases of
right-sided CDH (3-4). This case is described in accordance with the
criteria of SCARE (5).

* Corresponding author.

2. Presentation of case
2.1. Patient information

We present the case of a male infant with a gestational age of
approximately 39 weeks born via Cesarean section without complica-
tions during pregnancy or delivery. Birth weight was 3 kg, and Apgar
score was 7. Since birth, the infant exhibited respiratory distress,
cyanosis, and poor feeding. The mother reported no maternal disorders
during pregnancy or family history of congenital anomalies or tumors.

3. Clinical findings

Upon hospital admission on the fifth day of life, The infant presented
with respiratory distress and central cyanosis, auscultation of the right
chest revealed complete absence of breath sounds. Vital signs included a
pulse of 155 beats per minute, blood pressure of 60/34 mmHg, and
oxygen saturation of 92 % on 3 L/min oxygen via mask. Physical ex-
amination revealed decreased air entry in the right chest, a scaphoid
abdomen, and a shifted cardiac impulse to the left. Arterial blood gas
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analysis showed a pH of 7.52, pCO2 of 53 mmHg, HCO3 of 22.3 mmol/L,
pO2 of 55 %, and base excess of 1.3 mmol/L.

4. Diagnostic assessment

Laboratory tests were within normal limits.

Chest X-ray demonstrated a dense opacity occupying the right
hemithorax with mediastinal shift to the left (Fig. 1A).

Echocardiogram revealed moderate heart failure, a small patent fo-
ramen ovale, right aortic arch, and severe pulmonary hypertension.

Computed tomography (CT) scan confirmed a large right-sided
congenital diaphragmatic hernia occupying half of the right chest and
containing the majority of the liver. No right pulmonary tissue was
identified (Fig. 1B-C).

5. Therapeutic intervention

Given the patient’s unstable condition and previous findings, surgi-
cal repair of the right congenital diaphragmatic hernia was indicated.
Under general anesthesia, a right posterolateral fifth intercostal incision
was made. A central congenital diaphragmatic hernia containing liver
segments seven and eight, and part of segment four, was identified
without other abdominal contents. A small portion of lung tissue
adhered closely to liver segment seven (Fig. 2A).

An attempt at hepatopulmonary fusion separation commenced with
dissection of pulmonary parenchyma from the liver and ligation of small
vessels (Fig. 2B). However, complete separation was not feasible. The
vessels supplying the pulmonary tissue were ligated. The liver was
repositioned into the abdomen, and the diaphragmatic defect was closed
primarily (Fig. 2C). A chest tube was placed, and the chest cavity was
closed (Fig. 3A).

Postoperatively, the patient was transferred to the intensive care unit
and required mechanical ventilation for two weeks before succumbing
to circulatory shock and thrombotic complications.

6. Discussion

Congenital diaphragmatic hernia (CDH) arises from an abnormal
diaphragm formation during fetal development, preventing complete
fusion of fetal leaflets. This results in a diaphragmatic defect, allowing
abdominal organs to herniate into the thorax, either unilaterally or
bilaterally. Right-sidled CDH can be associated with the rare and
potentially fatal condition of hepatopulmonary fusion (HPF), a fibro-
vascular fusion between the liver and lung. HPF severity varies from
simple to complete fusion (4).

Given the divergent developmental pathways of the liver and lung,
researchers have proposed theories to explain HPF. The first theory
suggests that HPF occurs initially, subsequently impacting diaphragm
development and leading to right-sided CDH. The second theory posits
that CDH is the primary event, creating an abnormal thoracic
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environment that facilitates HPF.

Most HPF cases present with neonatal respiratory distress, although
some remain asymptomatic and are incidentally discovered (6-7). The
majority of reported HPF cases have been diagnosed during CDH repair
surgery (8).

Prenatal ultrasound is a valuable tool for diagnosing CDH by iden-
tifying the presence of abdominal organs in the thorax. However, ul-
trasound cannot confirm or exclude the presence of associated HPF (9).
Magnetic resonance imaging (MRI) is the preferred method for diag-
nosing HPF, as it can reveal abnormal venous drainage between the lung
and the inferior vena cava via the liver (10). HPF is often associated with
abnormal pulmonary vasculature, including aberrant arterial supply to
the lung, as seen in our case, or direct pulmonary drainage into the
inferior vena cava via the liver (11).

This case represents the first reported instance in the medical liter-
ature of hepatopulmonary involvement in the abdomen with pulmonary
fragmentation. The lung in this case received direct arterial supply from
the aorta, with complete absence of the right lung.

Echocardiography is essential in CDH cases to identify pre-operative
vascular anomalies, aiding in determining arterial supply and abnormal
venous drainage, potential indicators of associated HPF. Advanced
radiological imaging may be necessary to confirm any accompanying
vascular abnormalities, significantly influencing treatment outcomes.

CDH is an important indicator for surgical intervention and the
presence of HPF increases the difficulty of surgery. .However, optimal
timing remains controversial, with no consensus on early versus delayed
surgery. While early surgery within 24 h has been proposed, conclusive
evidence of its benefit is lacking. Delaying surgery until patient stabili-
zation is often preferred, especially when respiratory and circulatory
systems are unstable (12,13). Stabilization criteria include oxygen
saturation, blood pressure relative to gestational age, lactate levels, and
urine output. Some advocate for 24-48 h stabilization prior to surgery,
guided by echocardiography (14).

Surgical aims include reducing thoracic abdominal content and
repairing the diaphragmatic defect (15). HPF management varies based
on fusion severity, ranging from thin fibrous membranes to complete
fusion without separable tissue layers (16). Surgical approaches for HPF
include electrocautery, tissue resection (e.g., pulmonary lobectomy,
partial hepatectomy), or sharp dissection (17). Surgery can be staged or
performed in a single procedure.

HPF carries a poor prognosis, with perioperative mortality rates
around 50 % (18). Contributing factors include lung hypoplasia, cardiac
malformations, pulmonary vascular anomalies, and postoperative
complications like pulmonary failure and pulmonary hypertension.
While postoperative outcomes have been reported (8,18), the impact of
timing surgery on prognosis remains unclear.

7. Conclusion

The physiological mechanisms underlying this deformity remain

Fig. 1. A Preoperative chest X-ray demonstrating increased density in the right hemithorax with mediastinal shift to the contralateral side.
B. Axial CT scan showing hepatic tissue within the right thoracic cavity extending above the level of the tracheal bifurcation.
C. Axial CT scan demonstrating hepatic tissue occupying the upper right hemithorax with mediastinal shift to the left.
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Fig. 2. A. Intraoperative image revealing pulmonary dysplasia with a small area of lung adhered to the liver (green arrow) and hepatic tissue (blue arrow).
B. Intraoperative image depicting isolated pulmonary tissue from the hepatic lobe with ligation of abnormal vessels. C: Intraoperative image demonstrating complete
closure of the diaphragmatic defect and return of the liver to the abdomen. (For interpretation of the references to colour in this figure legend, the reader is referred to

the web version of this article.)

Fig. 3. A. Postoperative chest X-ray showing a chest tube in the right hemi-
thorax with mediastinal structures returning to their normal position and the
right hemidiaphragm in place.

poorly understood, and surgical management is complicated by associ-
ated pulmonary and vascular anomalies, contributing to a poor
prognosis.
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