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Abstract
Hepatic hydrothorax is a rare complication that occurs in patients with liver cirrhosis. We report the case 
of a patient with NASH cirrhosis and evidence of portal hypertension who was admitted to the emergency 
department with coughing and chest pain. Transudative pleural effusions (according to Light’s criteria) were 
found in association with ascites, but no cardiac cause, pleural effusion or pulmonary effusion could be found. 
Treatment with diuretics was begun, but was suspended because the patient developed signifi cant renal dys-
function. Fluid was drained with a thoracostomy but additional loss of fl uid led to further deterioration of renal 
function. It was decided to insert a transjugular portosystemic shunt (TIPS) to signifi cantly decrease portal 
pressure and to progressively decrease ascitic fl uid and pleural effusion. A subsequent review of the patient 
and radiological follow-up found no recurrence of symptoms, pleural effusion or ascites.
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INTRODUCTION 

Patients with advanced cirrhosis and portal hypertension 
have abnormal regulation of extracellular fl uid volume. In 
many cases this results in accumulation of liquid in the 
abdominal cavity which causes ascites, and in other cases 
it results in accumulation of liquid in the lower extre-
mities causing edema. In 5% to 10% of these patients, 
fl uid accumulates in the pleural space. (1,2) Four large 
series of 1,155 cirrhotic patients with ascites found that 
the incidence of this complication is 6%. Patients with 
hydrothorax usually have advanced hepatic disease, and 
most require transplantation. (4) Below, we report on a 
case of a hepatic hydrothorax patient who was successfu-
lly treated with a transjugular intrahepatic portosystemic 
shunt (TIPS). Although this pathology is infrequent, 
it can mean serious problems for management of portal 
hypertension patient.

CASE DESCRIPTION

Th e patient was a 72-year-old woman with a history of hepa-
tic cirrhosis due to nonalcoholic steatohepatitis (NASH) 
CHILD B (9 points). She had complications associated 
with portal hypertension including upper gastrointestinal 
tract hemorrhaging from grade II-III esophageal varices, 
hepatic encephalopathy, ascites without spontaneous bac-
terial peritonitis and partial portal thrombosis. She also had 
controlled diabetes mellitus type 2. She was admitt ed to 
the hospital following a week of coughing with transparent 
expectoration and chest pain with pleural characteristics. 
Left  pleural eff usion was found (See Figure 1). Diagnostic 
thoracentesis obtained transudate fl uid with a liquid pleu-
ral protein to serum ratio of 0.24 and a pleural lactic dehy-
drogenase in liquid to serum ratio of 0.3. 

Since the patient’s echocardiography was normal and 
ascites was present, she was diagnosed as having sympto-
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rifaximin. Finally, six days aft er the procedure, the patient 
was discharged. To date, there has been no recurrence of 
hydrothorax, no encephalopathy, no TIPS dysfunction and 
no thrombosis. 

Figure 2a. Th e guideword descending down from the right atrium to the 
portal vein. Predilation with an 8x40 mm angioplasty balloon to make 
possible subsequent passage of the stent. 

Figure 2b. A 10x40 mm GORE VIATORR® prosthesis is suitably located 
and expanded between the right portal vein and the right suprahepatic 
vein. Th e image also shows the defect in the principal portal vein due to 
thrombus recanalization.

matic hepatic hydrothorax.  1,800 mL was evacuated using 
thoracentesis and medical management for hydrothorax 
was initiated. Sodium intake was restricted and gradual diu-
retic therapy begun, but the patient responded poorly and 
developed adverse eff ects including kidney damage and 
hyperkalemia. Treatment was suspended. Hydrothorax 
recurred within 48 hours together with serious symp-
toms of restricted respiration. Despite evacuating liquid 
through thoracentesis again, there was another recurrence 
of hydrothorax. An evaluation via thorax surgery was 
requested. A chest tube was implanted to accomplish che-
mical pleurodesis but tube output fl uctuated between 1.5 
and 2.0 liters per day making the procedure unsuccessful. 
Two management possibilities remained: open surgery to 
perform fenestration-closure and subsequent pleurodesis, 
or - bearing in mind the portal partial thrombosis - implan-
tation of a TIPS.

Figure 1. Posterior-Anterior (PA) chest projection is shown with left  
pleural eff usion occupying at least 2/3 of the hemithorax and minimal 
right pleural eff usion that obliterates the costophrenic recess.

Th e patient was referred to the decision staff -making. 
Interventional radiology found TIPS implantation would 
be viable bearing in mind portal thrombosis. Th e TIPS 
was successfully implanted, overcame the portal throm-
bosis, and resulted in her hepatic venous pressure gradient 
falling from 23 mmHg before the procedure to 8mmHg 
aft er the procedure (See Figures 2a and 2b). Th e liquid 
draining from the thoracotomy gradually decreased, and 
the the tube was removed. Forty-eight hours later a chest 
x-ray (See Figure 3) showed that the hydrothorax was clea-
ring up. Doppler indicated TIPS permeability. Th e patient 
was given encephalopathy prophylaxis with lactulose and 
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sal link of hydrothorax goes back to 1955. (7) Th ese defects 
are typically less than 1 cm long, sometimes microscopic, 
and are located in the tendinous portion of the diaphragm. 
(8) Negative intrapleural pressure produced by inhaling 
combined with positive intra-abdominal pressure favors the 
fl ow of fl uid from the abdominal cavity to the pleural space. 
Some patients present mild or even undetectable ascites, but 
once the capacity of the pleural space to absorb more liquid is 
exceeded, hydrothorax appears. Th is theory is supported by 
studies that use human albumin marked with Tc-99m which 
have demonstrated unidirectional fl ows of this marker from 
the abdominal cavity to the pleural cavity. (9) Furthermore, 
autopsy studies of patients with hydrothorax confi rm the pre-
sence of diaphragm defects (0.03 – 1.2 m). (10)

Hepatic hydrothorax most frequently develops on the 
right side (79.5% of cases). Only 17.5% occur on the left  
side and only 3% of cases are bilateral. (3) Even though 
the right-side tendency is not yet completely understood, 
it could be explained by the fact that the right side of the 
diaphragm is more susceptible to abnormalities occurring 
during the development of the embryo (11) as well as 
the close anatomic connection of the exposed surface of 
the liver with the diaphragm and the fact that the left  dia-
phragm is thicker and has more muscular tissue. 

CLINICAL PRESENTATION AND DIAGNOSIS

A diagnosis of hepatic hydrothorax must be suspected in a 
patient with cirrhosis and confi rmed portal hypertension 
when that patient has a unilateral (generally right-sided) 
pleural eff usion. In most cases, the predominant clinical 
manifestations are cirrhosis and ascites. However, a variety 
of respiratory symptoms such as dyspnea, nonproductive 
coughing, pleural-like chest pain and fatigue due to hypoxe-
mia can also occur. Severity of such symptoms depends on 
the volume of pleural fl uid accumulated. Although ventila-
tor failure is seldom caused by acute hydrothorax tension, 
it may occur for other reasons in some patients and then 
be found as an incidental fi nding in chest x-rays. Hence, an 
association with pleural eff usion has been documented. 
(12) Th e size of these pleural eff usions generally tend to be 
small or moderate, and only 6% of patients have an eff usion 
occupying more than a half of a hemithorax.

All patients with signifi cant pleural eff usions should 
undergo diagnostic thoracentesis to confi rm hepatic 
hydrothorax and to exclude alternative diagnoses. A com-
plete study of the pleural fl uid should including cytoche-
mistry, a cell count, pH, Gram stains, vial blood cultures, 
serum and pleural fl uid proteins, albumin, LDH and bili-
rubin. Other tests of the pleural eff usion should be done 
out according to clinic suspicion. Th ey include triglyceri-
des, Ziehl-Neelsen, adenosine diaminase, PCR, culture for 

Figure 3. A PA chest projection 5 days aft er procedure shows no chest 
tube and healing of  left  pleural eff usion.

DISCUSSION

Hepatic hydrothorax is defi ned as a pleural eff usion in por-
tal hypertension patients which is usually greater than 500 
mL but which is not associated with primary heart, lung 
or pleural disease. Th e combination of portal hyperten-
sion and absence of cirrhosis is the sine qua non of hepatic 
hydrothorax. It is important to emphasize that more than 
80% of patients with portal hypertension have cirrhosis. (3, 
5) Moreover, the development of hydrothorax is not asso-
ciated with a particular cause of cirrhosis, although in many 
of these patients its origin is alcoholic. (6)

Unlike patients with ascites who are able to tolerate large 
volumes of liquid (5-10 liters) with no symptoms or with 
only mild symptoms, hepatic hydrothorax patients can 
experience severe symptoms such as dyspnea, coughing 
or hypoxia in the presence of low volumes (1-2 liters) of 
pleural eff usion. Th is is due to thoracic cavity structural 
characteristics.  

PHYSIOPATHOLOGY

Hypoalbuminemia, increased fl ow and increased pressure in 
the thoracic duct and the azygos vein are common events in 
cirrhotic patients with portal hypertension. Although these 
events may partially explain the development of hydrothorax, 
the most likely cause is the transfer of large volumes of fl uid 
from the abdomen to the pleural space through a pressure gra-
dient via congenital or acquired diaphragm fenestrations. (4) 
Normally, there is a fi ne balance between the formation and 
absorption of pleural fl uid which when altered leads to pleural 
eff usion. Th e fi rst description of a diaphragm defect as a cau-
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Like the development of spontaneous bacterial peritoni-
tis (SBP), spontaneous bacterial empyema is also an indi-
cation for transplantation.

Th e incidence of SBE of 15% to 20% of hospitalized cirr-
hotic patients is similar to that reported for SBP. (3) Th e 
microorganisms which most frequently cause empyema are 
enterobacteria - usually E. coli and K. pneumonia, and species 
of streptococcus and enterococcus. (15) Any patient with hepa-
tic hydrothorax that presents fever, pleuritic pain, and/or 
encephalopathy must be evaluated for spontaneous bacterial 
empyema. Abba et al. have reported that the mortality rate 
for spontaneous bacterial empyema can be up to 20%.

Treatment of this pathology is based on application 
of third generation cephalosporins. Use of albumin to 
prevent hepatorenal syndrome development, a standard 
treatment for patients with high-risk SBP, has not been 
studied in patients with spontaneous bacterial empyema. 
Th ese patients should receive prophylaxis with norfl oxacin, 
ciprofl oxacin and trimethoprim for life or until transplanta-
tion is performed. (3)

Hepatic hydrothorax management

Patients with hepatic hydrothorax usually have an advan-
ced stage of disease with important complications from 
portal hypertension. Th ey are potential candidates for liver 
transplantation which is the defi nitive way to manage hepa-
tic hydrothorax.

Th erapy of patients who are not candidates for trans-
plantation as well as for patients awaiting transplantation 
should be aimed at alleviating symptoms, preventing infec-
tions and avoiding lung complications. As in management 
of ascites, the main goal of reaching a negative sodium 
balance can be achieved through dietary and pharmaco-
logical intervention. (16) Reduction of sodium intake to 
2gr/day (88mEg/day) (17) results in elimination of ascites 
in 10% to 20% of patients, but for most patients usage of 
diuretics is required to achieve a negative sodium balance. 
A combination of a long acting diuretic such as spirono-
lactone with a loop diuretic such as furosemide can att ain 
sodium excretion of at least 120mEg/day. Treatment is 
initiated with a 40mg/day dose of furosemide and 100mg/
day dose of spironolactone. If there is no response and 
compliance with diet and medications has been checked, 
the dosage can be doubled daily over 5 days up to a maxi-
mum dose of 160mg/day of furosemide and 400mg/day of 
spironolactone. Th e goal is to reach a weight loss of 0.5kg/
day in patients with no edema, and 1kg/day in patients 
with peripheral edema. (18, 19) For these patients who are 
considered to be diuretic-refractory patients, other thera-
peutic interventions should be performed. 

mycobacterium detection and cytology and are done to 
exclude chylothorax, tuberculosis and malignancy. (1)

Uncomplicated hepatic hydrothorax is a transudate 
whose characteristics are similar to those of ascites fl uid. 
Its albumin gradient is greater than 1.1 as is that of ascites 
fl uid secondary to portal hypertension (Table 1). Further 
studies must be done if the fl uid is an exudate and if it deve-
lops on the left  side. (3)

Table 1. Laboratory characteristics of  uncomplicated hepatic 
hydrothorax

Laboratory characteristics of  uncomplicated hepatic hydrothorax
Polymorphonuclear leukocytes < 250 cells/mm3

Total proteins < 2.5 g/dL
Pleural fl uid/total serum proteins < 0.5
Pleural fl uid/serum LDH < 0.6
Pleural fl uid/serum albumin gradient > 1.1 g/dL
pH 7.4 – 7.55
Pleural fl uid/serum bilirubin < 0.6
Pleural fl uid glucose Similar to that of serum

Spontaneous bacterial empyema

Spontaneous bacterial empyema (SBE) represents a com-
plication of hepatic hydrothorax; it is defi ned as the spon-
taneous infection of the pleural fl uid in a patient without 
pneumonia. (13) Diagnostic criteria are shown in table 2.

Table 2. Diagnostic criteria for spontaneous bacterial empyema

Diagnostic criteria for spontaneous bacterial empyema
Positive pleural fl uid culture, polymorphonuclear leukocyte count > 250 
cells/mm3

Negative pleural fl uid culture, polymorphonuclear leukocyte count > 
500 cells/mm3

No evidence of pneumonia or contiguous infection 
Albumin gradient (serum/pleura) > 1.1 g/dL

Although the pathogenesis of spontaneous bacterial 
empyema is unclear, it can occur as a result of direct exten-
sion of a bacterial infection from the peritoneal cavity. 
Nonetheless, Xiol X et al. have reported that 45% of these 
events were not associated with spontaneous bacterial peri-
tonitis. (13) Spontaneous bacterial empyema can come 
about even without the presence of ascites. In such cases, a 
transitory bacteremia that infects the pleural space may be 
the underlying pathogenic mechanism. (14) Risk factors for 
its development include a high Child-Pugh score, protein 
levels below 1mg/dL, low C3 concentrations in pleural fl uid 
and simultaneous spontaneous bacterial peritonitis (SBP).
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when there is ascites which is refractory to medical mana-
gement. TIPS has also been used to manage other compli-
cations of portal hypertension including hepatic hydrotho-
rax, hepatorenal syndrome and portal vein thrombosis. 
Nonetheless, these are not universally accepted indications 
for placement of a TIPS, and placement of a TIPS in these 
cases has not been assessed in rigorous randomized trials. 
(26) In spite of this, there are many series that demonstrate 
response rates of 70% to 80% for management of hepatic 
hydrothorax. (3) Dhanasekaran et al. reported on a series 
of 73 patients who had TIPS placed for management of 
hepatic hydrothorax. Th ey found clinical responses of 79% 
aft er a month and 75% aft er six months. Average patient 
survival time was 517 days. Th e 30, 60 and 90 day survival 
rates were 81%, 78% and 72%, respectively. Th e 1, 3 and 
5 year survival rates were 48%, 26% and 15% respectively. 
Pre-TIPS creatinine levels were signifi cantly associated 
with 30 day mortality. Patients with MELD scores of less 
than 15 survived longer aft er TIPS and had the best clinical 
response to placement. (27)

TIPS are less invasive and are related to a lower mor-
bidity and mortality rates than surgical portosystemic 
shunts. Contraindications for TIPS are listed in Table 
3. TIPS placement is generally guided by interventional 
radiology using an aseptic technique and is done under 
conscious sedation. A tube is guided through the right 
internal jugular to the hepatic vein and a connection is 
made to the intrahepatic portion of the portal vein. Th e 
hepatic vein is dilated and a metallic stent is implanted to 
creating an anastomosis between the portal vein and the 
hepatic veins which results in decompression of the hepa-
tic vascular bed. Unless clinically signifi cant encephalo-
pathy exists, the goal of TIPS placement is to lower the 
hepatic venous pressure gradient to less than 12 mmHg. 
(26) TIPS placement reduces the portosystemic pressure 
gradient in 90% of cases. (28)

Table 3. TIPS contraindications

Contraindications for TIPS
Absolute Relative

MELD > 18 Age > 70 years old
Congenital heart failure INR >5
Severe tricuspid insuffi ciency Platelets< 20,000
Severe pulmonary hypertension 
(average pulmonary pressure > 
45 mmHg)

Hepatocellular carcinoma (especially 
 central type)

Multiple hepatic cysts Moderate pulmonary hypertension
Uncontrolled systemic infection 
or sepsis

Portal venous thrombosis

Unresolved biliary obstruction Obstruction of all of the hepatic veins
Signifi cant encephalopathy

Th erapeutic thoracentesis is relatively safe, and immedia-
tely ameliorates respiratory symptoms. Th e frequency of 
occurrence of pneumothorax, the principal risk with this 
procedure, (5) increases from 7.7% for fi rst-time therapeu-
tic thoracentesis, to 34.7% for the fourth procedure. (20) 
No more than 2 liters should be drained unless the patient 
is being close monitored because of the risk of pulmonary 
edema due to associated re-expansion and hypotension. 
Nevertheless, if underlying ascites is not treated, hydrotho-
rax tends to re-accumulate.

Platelet counts greater than 50,000 and prothrombin 
times less than twice the upper limit are safe for the proce-
dure, and prophylactic transfusions are not required. (21)

Chest tubes, oft en used for management of hepatic 
hydrothorax, can increase morbidity and mortality in cirr-
hotic patients because they become diffi  cult to remove 
and because they correct neither the base hepatic disease 
nor portal hypertension. Th eir use should be reserved for 
highly select cases. A study by Lawrence U et al. of 59 cirr-
hotic patients who required chest tube implantation found 
that tube was removed successfully in 66% of cases without 
requiring further procedures. It also found that failure of 
chest tube removal in one-third of the patients was related 
to increased mortality. (22)

It should be noted that presence of bacterial empyema 
is not an indication for a chest tube unless there is obvious 
evidence of pus in a thoracentesis.

In presence of refractory hydrothorax, primary repair of 
diaphragm defects has been att empted by means of tho-
racotomy or video-assisted thoracoscopy and placement 
of a TIPS. Cerfolio RJ et al. have published a retrospec-
tive study of 41 cirrhotic patients with refractory hepatic 
hydrothorax who underwent video-assisted thoracoscopy 
and talc pleurodesis to control hydrothorax symptoms in 
which they found diaphragm defects in only two patients. 
(23) When a defect cannot be identifi ed using thoracos-
copy, pleurodesis can be performed, but the risk of infec-
tion of this procedure is greater than 33%. Th is is probably 
due to the fact that fl uid forms so quickly that adhesion of 
parietal and visceral pleura surfaces is prevented. (24) Th e 
study found that aft er intra-operatory application of talc, 7 
patients (17%) required a second talc application through a 
tube. An overall success rate of 80% was achieved (33 of 41 
patients), and only 4 patients (9.7%) suff ered subsequent 
symptomatic fl uid accumulation. (23)

Transjugular intrahepatic portosystemic shunts were 
introduced in 1988 for interventional treatment to decom-
press portal hypertension in order to treat variceal blee-
ding. (25) TIPS It is current accepted that the implanta-
tion of a TIPS is indicated when medical therapy to prevent 
recurrences of variceal bleeding fails, when there is variceal 
bleeding which is refractory to medical management, and 
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