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ABSTRACT
Hepatic hydrothorax is a term that describes a pleural effusion 
induced by cirrhosis; these effusions are often resistant to standard 
medical therapy. The usefulness of pleuroperitoneal shunts for 
intractable pleural effusions has been reported, but there are few 
reports describing the use of this shunt for hepatic hydrothorax. 
We report our successful experience with a pleuroperitoneal shunt 
for palliative treatment of hepatic hydrothorax in a patient with 
cirrhosis. Our patient had class B liver cirrhosis per the Child-Pugh 
classification system. Two months prior to the procedure, she had 
undergone percutaneous coronary intervention for unstable angina. 
We selected a pleuroperitoneal shunt for noninvasive, palliative 
treatment of an intractable pleural effusion in this high-risk patient. 

After surgery, the pleural effusion was well controlled and our patient 
was able to live her daily life at home for 6 months before she died 
of complications related to shunt occlusion. The pleuroperitoneal 
shunt should be considered a useful treatment option for hepatic 
hydrothorax, especially in high-risk patients.
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INTRODUCTION
Hepatic hydrothorax sometimes occurs in patients with liver 
cirrhosis. This specific type of pleural effusion reduces respiratory 
function, decreases quality of life, and often leads to hospitalization. 
Some authors describe pleuroperitoneal shunts as useful for 
intractable pleural effusions, but these reports are mainly describing 
noninvasive, palliative treatment for malignant effusions[1-3]. 
Currently, pleuroperitoneal shunting is not a standard therapy for 
hepatic hydrothorax, and there are few reports describing this 
procedure for this indication. 
    We report herein our successful experience with a high-risk patient 
who had an intractable hepatic hydrothorax that was controlled by 
implanting a pleuroperitoneal shunt.

CASE REPORT
A 71-year-old woman came to our hospital with the chief complaint 
of dyspnea. Chest radiography revealed a right-sided pleural effusion 
that was not present on an x-ray performed 5 months prior (Figure 
1A, 1B). Her medical history included hepatitis B virus infection, 
liver cirrhosis, and insulin-dependent diabetes mellitus. Her surgical 
history was significant for a laparotomy performed for esophageal 
varices. Her liver cirrhosis was class B under the Child-Pugh 
classification system, based on her physical findings and laboratory 
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Figure 1 A: Chest radiography showing a right-sided pleural effusion. B: Chest radiography showing no evidence of a pleural effusion 5 months before 
admission.

Figure 2 Chest radiography showing a massive right-sided pleural 
effusion.

Figure 3 Chest radiography showing an improved right-sided pleural 
effusion after surgery.

results. The pleural effusion was diagnosed as a hepatic hydrothorax, 
and we started diuretic therapy. On the 15th hospital day, the patient 
experienced unstable angina and underwent percutaneous coronary 
intervention; dual antiplatelet therapy was added to her regimen. 
After that procedure, her pleural effusion began to gradually 
increase in size (Figure 2), and she became bedridden. Twice-weekly 
thoracentesis was needed to improve her dyspnea, so we decided 
to place a pleuroperitoneal shunt (Denver®; Mihama Medical, Inc; 
Tokyo, Japan).
    Shunt placement was performed under general anesthesia on the 
66th hospital day. We selected general anesthesia because of the 
possibility of intraperitoneal adhesions from her recent laparotomy. 
A small incision was made over the sixth intercostal space at the 
anterior axillary line. A guidewire was passed into the pleural 
space using Seldinger technique under fluoroscopy. An adjacent 
subcutaneous pocket was created over the anterolateral costal margin 
to accept the pumping chamber and provide a stable base for shunt 
compression. Next, a small skin incision was made over an area of 
her abdomen that was not involved in her prior surgery; there were 
no adhesions encountered. We created a pursestring suture in the 
peritoneum and inserted the catheter into the peritoneal free space 
under fluoroscopic guidance. The operative time was 40 minutes, and 
there was minimal blood loss. 
    After surgery, the shunt was compressed for about 5 minutes, 3 
times per day. Follow-up chest radiography on the third postoperative 
day showed an expanded right upper lung (Figure 3). Her respiratory 
symptoms improved, and she was able to walk around the hospital. 
She was discharged on the 23rd postoperative day without a 
requirement for supplemental oxygen.
     We followed her closely as an outpatient and were pleased that 
she was able to live her daily life at home for 6 months. At that 
point, she experienced a shunt occlusion and fluid control became 
difficult. She died of this complication on the 222nd postoperative 
day. 

DISCUSSION
A pleuroperitoneal shunt is a silicone medical device consisting of a 
pump chamber, which can be manually compressed, and 2 catheters; 
the device transfers fluid from the pleural cavity to the peritoneal 
cavity. The pump is able to overcome the pressure gradient between 



the pleural and peritoneal cavities by compressing a bulb that houses 
a one-way valve, forcing flow from the chest to the abdomen. 
These shunts are reportedly useful for controlling malignant pleural 
effusions[1-3]. In many cases, the procedure is performed in the 
operating room using local anesthesia with intravenous sedation. 
These shunts allow patients to improve their mobility and respiration 
status, and there are few complications associated with their 
placement. Alex et al report the use of shunts in 36 patients, for both 
malignant and benign pleural effusions. They reported perioperative 
complications including wound seroma and minor liver lacerations; 
however, they improved their technique and were subsequently able 
to avoid minor complications[4].

  Long-term use of shunts can sometimes result in shunt occlusion 
or infection, and the use of shunts for malignant effusions has 
the potential for causing tumor seeding in the peritoneal cavity[5].
Contraindications to shunting include an inability to compress the 
pump, pleural infection, multiloculated effusions, an obliterated 
peritoneal space, and severe limitations unrelated to the pleural 
effusion[6].

  Habuka et al report the usefulness of this shunt for patients with 
benign pleural effusions undergoing maintenance hemodialysis[7]. 
Because hepatic hydrothorax is an intractable benign pleural effusion, 
pleuroperitoneal shunting may be an effective treatment. Hepatic 
hydrothorax is defined as a pleural effusion that develops in a patient 
with cirrhosis; it is an infrequent complication of portal hypertension, 
with an estimated prevalence of 5% to 10%. In about 85% of cases, 
the pleural effusion associated with cirrhosis develops on the right 
side[8-10]. The most plausible explanation is that the effusion is a result 
of direct passage of ascitic fluid into the pleural cavity through a 
defect in the diaphragm, due to the increased abdominal pressure in 
patients with cirrhosis and the negative pressure within the pleural 
space. Another hypothesis postulates that hypoalbuminemia and the 
subsequent decreased colloid osmotic pressure increase the pressure 
in the azygos venous system, leading to leakage of plasma into 
the pleural cavity and transdiaphragmatic migration of peritoneal 
fluid into the pleural space via lymphatic channels[11-12]. Hepatic 
hydrothorax causes respiratory symptoms such as shortness of breath, 
and it results in hypoxemia and sometimes causes empyema due to 
bacterial infection. Patients with this condition can require prolonged 
hospitalization. 

The therapy most commonly used for patients with hepatic 
hydrothorax is sodium restriction and administration of diuretics. 
When medical therapy fails, the only definitive treatment is 
liver transplantation. There are alternative therapies, such as 
therapeutic thoracentesis, tube thoracostomy with pleurodesis, 
transjugular intrahepatic portosystemic shunt (TIPS) placement, and 
thoracoscopic repair of diaphragmatic defects. Frequent thoracentesis 
or tube thoracostomy is associated with protein loss and infection, 
and pleurodesis has a reported failure rate of at least 20% to 30%[8].
Although TIPS is a nonsurgical procedure that decompress the portal 
system, it cannot directly treat diaphragmatic defects. Surgical repair 
of diaphragmatic defects may be effective[13], but it is often difficult 
to detect these defects and the procedure requires general anesthesia. 
Because the morbidity and mortality is high in these extremely 
ill patients, one must be careful with invasive techniques such as 
surgical repair. In addition, recurrent pleural effusions have been 
observed in patients who undergo surgical repair[14]. We therefore 
do not consider surgical repair to be first-line therapy for patients 
with hepatic hydrothorax. Pleuroperitoneal shunting is a noninvasive 
option for palliative therapy. 
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CONCLUSION
In this report, we describe successful palliative treatment of hepatic 
hydrothorax using a pleuroperitoneal shunt in a patient with 
liver cirrhosis. Although the patient was considered to be high-
risk for surgery, there were no postoperative complications. The 
pleuroperitoneal shunt improved the patient’s quality of life for 
6 months, until she ultimately experienced shunt occlusion. This 
procedure should be considered a useful treatment option for patients 
with hepatic hydrothorax.
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