Case Report

Hepatic pulmonary fusion: a rare case report
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Introduction

Abstract: Hepatic pulmonary fusion (HPF) is a very rare congenital disease which is characterized by a
fibrous connection between the liver and lung tissues. It is commonly associated with congenital diaphragmatic
hernia (CDH), pulmonary sequestration, congenital heart disease and other diseases. Surgical operation has
been reported to be the only option for the treatment of this disease. The most sophisticated point lies in
how to define the dividing line between liver and lung fusion tissues. And the postoperative mortality is high.
At present, the etiology and pathogenesis of HPF are not completely clear. In this study, we reported a case
of a 4-month-old male infant presented with cough and shortness of breath and intraoperatively found to
have HPF associated with atrial septal defect and scimitar syndrome. Staged surgery was performed to avoid
the simultaneous involvement of multiple organs such as heart, lung and liver, and shorten the operation and
anesthesia time to a certain extent, improving the success rate of the operation. We only separated the fusion
tissues and repaired the diaphragmatic hernia in the first operation, and in the second surgery, we conducted
intra-cardiac repair of cardiac malformations. The follow-up results showed that the right lung gradually
developed and there were no significant abnormalities in liver. This experience can provide a useful reference

for future cases.
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Case presentation

Hepatiac pulmonary fusion (HPF) is a very rare congenital
malformation. The connection of the fiber bundles between
the liver and lung or partial fusion of the liver and lung
are both belong to HPF which is usually associated with
other malformations including congenital diaphragmatic
hernia (CDH), congenital heart disease, ectopic drainage
of pulmonary vein and isolated lung. Children with HPF
are often accompanied with several respiratory symptoms
such as cough and shortness of breath (1). The most
sophisticated point lies in how to separate the liver and lung
tissues completely. Here, we presented a 4-month-old male
infant diagnosed with HPF (Figure I) undergoing staged
surgery. We present the following case in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/tp-20-356).

© Translational Pediatrics. All rights reserved.

A 4-month-old male infant whose weight was 3 kg was
admitted to our hospital because of coughing for more
than one week, with poor general conditions including
drowsiness, poor response, shortness of breath, poor skin
elasticity, and poor growth. This male term infant was the
first pregnancy for a nonconsanguineous couple. Although
his thorax was symmetrical, weak breathing sound was
observed in the upper right chest and thick breathing
sound was observed in the left lung. I-II/VI SM (systolic
murmur) was audible in the precardiac area, 2 cm below the
liver costa. As shown in the chest computed tomography
(CT) image (Figure 1A4), part of the liver tissue herniated
into the right chest cavity with right diaphragmatic hernia,
and the diaphragm was not clearly defined, indicating the
HPF of this infant. Cardiac ultrasonography suggested that
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Figure 1 Chest radiograph, CT and histological examination of this patient: (A) chest CT image before the first operation, (B) chest

radiograph on the day of the first operation, (C) chest CT image before the second operation, (D) histological examination with

hematoxylin-eosin (HE) staining (original magnification: 4x) in the first operation. CT, computed tomography.

the infant had atrial septal defect and scimitar syndrome.
Antispasmodic, antiasthmatic, phlegm reducing, and anti-
inflammatory treatments were given to this infant after
admission. And multiple factors were taken into account
for the choice of surgical options. On the one hand, the
infant was too young to endure the long-time one-stage
radical surgery. On the other hand, there was a paradox. We
routinely used coagulants to avoid a massive hemorrhage
in the division of HPE. But anticoagulants such as heparin
were essential for patients accepted open heart surgery
under cardiopulmonary bypass (CPB) for the prophylaxis of
clots. Therefore, staged surgery was delivered to this infant
at last. The first operation was conducted to separate the
fusion tissues and repair the diaphragmatic hernia. And in
the second surgery, we repaired the cardiac malformations.
The first operation was conducted on the 11" day after
admission through one incision on the right-side chest
skin. The operation took about 6 hours and the amount

© Translational Pediatrics. All rights reserved.

of hemorrhage was 200 mL. The elevated right lateral
part of the diaphragm was observed during the operation.
The abnormal hyperplasia of liver tissue entered the
chest through the defective diaphragm and grew with the
right lower lung. No distinct diaphragm was found in the
abnormal liver and lung tissues. The right lung in the
right chest was small, and the right upper lobe was healthy.
The liver and lung fusion tissues were separated by the
electrotome through the V intercostal space to return the
abnormally proliferated liver tissue into the abdominal
cavity. Artificial polyester patch was used to repair the
defect of the diaphragm and reconstruct the right thoracic
cavity through the VIII intercostal space. Postoperative
bedside chest radiograph showed that the right upper lobe
was larger than that before surgery, and the position of
the right diaphragm was clearer (Figure 1B). As shown in
Figure 1D, dysplastic alveoli companied with bronchial
structure, bronchial mucosa and cartilage tissues can be
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Figure 2 CTA and follow-up CT of this patient: (A) CTA before the second operation, (B) chest CT image 1 year after the first operation.

CTA, computed tomography angiography; CT, computed tomography.

found adjacent to the liver tissue with patchy necrosis,
supporting the diagnosis of HPF in this patient. The patient
was discharged on day 22" post operation.

The second surgery was performed when the infant was
17-month-old. His thorax was asymmetrical, and his right
chest developed poorly with slightly weak breathing sounds
before the second surgery. I-II/VI SM was audible in the
precardiac area, lem below the liver costa. Chest CT before
the second operation showed that the right lung tissue grew
significantly compared with that before the first operation
(Figure 1C). He still had atrial septal defect and scimitar
syndrome according to the cardiac ultrasonography. The
computed tomography angiography (CTA) (Figure 2A)
showed the right pulmonary vein entered directly into the
inferior vena cava. The second operation was conducted
through the V intercostal space on the right side into the
chest. The smaller right pulmonary artery was observed
during the operation. The right pulmonary veins formed
the combined pulmonary vein, which descended from the
right side, entering the inferior vena cava and the right
atrium. The secondary atrial septal defect was 10 mm in
diameter and located above the openings of the inferior
vena cava and the right pulmonary vein. We reconstructed
the tunnel with its own pericardial patch and drained the
right pulmonary vein blood flow to the left atrium, at the
same time, repairing the atrial septal defect. The operation
took about 5 hours and the amount of hemorrhage was
100 mL.

According to the postoperative test, the right lung
gradually developed (Figure 2B), and there were no
significant abnormalities in liver development and function.
No adverse events occurred during the follow-up.

All procedures performed in studies involving human
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participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient’s parents.

Discussion

HPF is a very rare congenital malformation with a very low
incidence. The children who suffer from HPF are always
accompanied by respiratory symptoms such as repeated
cough and shortness of breath. Katz ez a/. reported the first
case of HPF in 1998 (2). There were only 14 literatures
about HPF by the year of 2012 (3). According to the
literatures, surgery is the only option for the treatment
of this congenital disease. The difficulty of the surgery is
that the dividing line between liver and lung fusion tissues
cannot be clearly defined. In our opinion, we should divide
these two kind tissues by both sight and touch in the
operation. All of the supply of blood oxygen, the return of
blood, the recovery of the normal blood flow in those two
divided tissues should be taken into account. At the same
time, the diaphragm muscles in the chest and abdominal
cavity should be repaired. In the operation of this patient,
we found the fusion of his liver and lung tissues. The
intraoperative and postoperative pathological reports
were described under the microscope. The histological
examination in our case supported the diagnosis of HPF
in this patient. There are some literatures which have
reported the complete repair of the diaphragm defect.
Artificial patches or autologous diaphragms were used to
repair the defect of the diaphragm without segmenting liver
and lung fusion tissues (4). In our case, the diaphragm was
repaired with polyester patch. It has been reported that

Transl Pediatr 2021;10(4):1034-1038 | http://dx.doi.org/10.21037/tp-20-356



Translational Pediatrics, Vol 10, No 4 April 2021

the postoperative mortality of HPF patients is high (5),
due to hemorrhage, respiratory failure and heart failure.
In our case, the infant had obvious respiratory symptoms
before the operation. Staged operation was delivered to this
infant. In the first operation, only the fusion tissues were
separated to recovery the functions of the divided liver and
lung tissues. And the ventilator was successfully evacuated
on the third day after the first operation. We conducted
the second surgery one year later, in which the corrective
procedure for congenital heart defects (atrial septal defect,
Scimitar syndrome) were performed. With the increase of
the age and weight and the development of the right lung,
the resistance of this infant improved, generating a better
operation result (6). As shown in the postoperative bedside
chest radiograph and chest CT, the right lung tissue grew
significantly compared with that before operation indicating
the gradual development of the remaining right lung.

At present, the definite etiology and pathogenesis of
HPF are not clear. HPF is usually accompanied by other
malformations such as CDH, circulation abnormalities,
isolated lungs, congenital heart disease, etc. In this case, the
child with HPF had both right diaphragmatic hernia and
congenital heart deformity (atrial septal defect, Scimitar
syndrome). HPF without right diaphragmatic hernia has
not been reported (3). Most of CDH occur in the left chest,
and only 15% of diaphragmatic hernias occur in the right
diaphragm. Therefore, some researchers suggested that
if an infant had these characteristics including repeated
cough, shortness of breath, a large opaque shadow above
the right chest diaphragm in radiograph, no gastrointestinal
shadow and dysplastic right lung, the infant was highly
suspected of suffering from HPF (7). Other researchers
speculated that the hypoplasia of the diaphragm leaded
to the abnormal growth of the liver tissue, resulting in its
entrance into the chest cavity and fusion of lung tissues (8).
Several studies have revealed that the formation of
diaphragmatic hernia was the result of congenital folding
of the peritoneal muscular, which was not related to the
development of the right lung (9). The relationship between
the right lung dysplasia and the malformation of the
embryonic layer was observed in animal experiments (10).
Besides, genetic mutations were found in HPF, which
affected the development of the mesoderm, leading to the
formation of hepatopulmonary fusion and diaphragmatic
hernia. Many genes were reported to play important roles
in hepatopulmonary fusion, among which HGF (hepatocyte
growth factor) was the most important (11).

In this case, we conducted staged surgery. In the first
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operation, we separated the fusion tissue and repaired
the diaphragmatic hernia. And in the second surgery, we
performed intra-cardiac repair of cardiac malformations
for further treatment. The staged treatment strategy can
not only avoid the simultaneous surgical involvements
of multiple organs such as heart, lung and liver but also
shorten the operation and anesthesia time to a certain
extent, ensuring the success of the operation, which can
provide a reference for future cases. And this child’s parents
appreciated the doctors very much for the appropriate
treatments of their child.
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