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Scintigraphic evaluation of hepatic hydrothorax
Hepatik hidrotoraksta sintigrafik degerlendirme
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Summary

Hepatic hydrothorax is defined as the accumulation of significant pleural effusion (usually>500 ml) in a cirrhotic
patient without primary pulmonary or cardiac disease. Hepatic hydrothorax affects 4%-10% of patients with cirrhosis.
The pleural effusion is usually right sided, but may be bilateral or left sided. Direct migration of ascitic fluid via a
diaphragmatic defect or lymphatic channels can cause leakage of fluid into the pleural space. Imaging of the chest
and diagnostic thoracentesis should be performed in patients with cirrhosis and pleural effusion. Demonstration of
communication between the peritoneal and pleural space can be made by intraperitoneal injection of air, dyes and
radionuclides. Noninvasive peritoneal scintigraphy should be preferred for its simplicity and high diagnostic
sensitivity. Here, we present a case with cirrhosis and pleural effusion which had been evaluated by peritoneal
scintigraphy for the evaluation of peritoneopleural communication.
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Ozet

Hepatik hidrotoraks, primer kardiyak veya pulmoner hastalik olmaksizin sirozlu bir hastada énemli miktarda
(genellikle 500 mi'den fazla) pléral sivi birikmesidir. Hepatik hidrotoraks, sirozlu hastalarin %4-%10’unu etkiler. Pl6ral
eftizyon genellikle sagda olmakla birlikte solda veya bilateral olabilir. Asit sivisinin diafragmadaki defektler veya
lenfatikler yoluyla gecisi, pléral alanda sivi birikimine neden olabilir. Plbral efiizyonu olan sirozlu bir hastada gégiis
bélgesinin gériintiilemesi ve diagnostik torasentez yapilmalidir. Peritoneal ve pléral bosluklar arasindaki gecisin
gosterilmesi, boyalar, hava ve radyoniiklitlerin intraperitoneal enjeksiyonu ile yapilabilir. invaziv olmayan peritoneal
sintigrafi, kolayligi ve yliksek tanisal duyarligi nedeniyle tercih edilmelidir. Burada, peritoneaopléral gecisi peritoneal
sintigrafi ile degerlendirilen, sirozu ve pléral eflizyonu olan bir hastay! sunuyoruz.

Anahtar Sézciikler: Hidrotoraks, radyonliklid gériintiileme, plevral eflizyon.

Introduction Patients with hepatic hydrothorax may present with
different pulmonary symptoms ranging from mild
exercise intolerance to severe respiratory failure. The
development of spontaneous bacterial peritonitis is a
frequent complication in cirrhotic patients and
communication between the abdominal ascitic fluid and
pleural space may lead to thoracic bacterial pleuritis or
spontaneous bacterial empyema (3)

Hepatic hydrothorax is defined as the collection of fluid
(usually>500 ml) in the pleural space in a cirrhotic
patient without primary pulmonary or cardiac disease (1).
Hepatic hydrothorax is diagnosed in 4%-10% of patients
with cirrhosis (2). The pleural fluid accumulation
associated with cirrhosis is usually right sided (66%), but
may be bilateral (17%) or left sided (17%). Passage of
ascitic fluid from the peritoneal cavity to the pleural ~Many diagnostic methods, including biochemical
space via lymphatic channels in the diaphragm or analysis, conventional radiography, thoracoscopy,
through congenital/acquired diaphragmatic defects have  ultrasonography and magnetic resonance imaging have
been reported to cause pleural effusion (2). been suggested for diagnosis of hepatic hydrothorax.
Scintigraphy has also been reported to be a simple and
safe technique to demonstrate the transdiaphragmatic
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Case Report

An 81l-year-old female patient who suffered from
dyspnea was referred to our hospital. She had a history
of hepatitis B for 25 years and cirrhosis for eight years.
The patient had a history of a diagnosis of hepatic
hydrothorax and two pleuredesis for treatment. Chest
radiography and computerized tomography showed
pleural effusion on the right hemithorax. A high volume
of liquid (2000 cc/day) was drained from pleural space
after insertion of a small-calibre catheter. The patient
was diagnosed as having recurrent hepatic hydrothorax
with incomplete pleuredesis with talc. Peritoneal
scintigraphy was performed to view the transition pattern
of ascitic fluid to the right hemithorax. Peritoneal
scintigraphy was performed after an intra-peritoneal
injection of 5 mCi Tc99m DTPA and posterior serial 5-
minute planar images were obtained over a 30-minute
period. Lateral planar images of thorax and the upper
part of the abdomen were also acquired. Accumulation
of activity in the right pleural space was observed on the
early images (within first 10 minutes of the study (Figure-
1). Because of pleurodesis, distribution of a radiotracer
was not concordant with normal pleural anatomy. A
subsequent scintigraphy, and operation were planned
and diaphragmaplasty was performed.

Figure-1. Peritoneal scintigraphy: Posterior (a) and right lateral
(b) thorax views showing migration of radioactivity
into the right pleural cavity.

Discussion

Hepatic hydrothorax is pleural effusion observed in a
cirrhotic patient free of cardiac or pulmonary disease (1).
Hydrothorax may develop in all patients with cirrhosis,
irrespective of the etiology (2,6). Alcoholic cirrhosis has
largely predominated with only a few cases of post-
hepatitis cirrhosis (7). Our case had a diagnosis of
ascites and pleural effusion due to post-hepatitis
cirrhosis. Generally, the volume of effusion in hepatic
hydroyhorax is not correlated with the volume of
associated ascitic fluid. Hydrothorax can ocur without
ascites (2,7).
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A number of different mechanisms have been proposed
to explain the development of pleural effusion in patients
with cirrhosis. Hypoalbuminemia, increased flow and
elevated pressure in the thoracic duct and azygos veins
are common in cirrhotic patients and can cause leakage
of fluid into the pleural space (1). Passage of ascitic fluid
from the peritoneal cavity to the pleural space via
lymphatic channels in the diaphragm has also been
suggested as a possible mechanism. Because
lymphatics are more abundant in the right than in the left
diaphragm, this mechanism may explain the higher
frequency of hepatic hydrothorax on the right side (8).
Alternatively, since microscopic or macroscopic
diaphragmatic defects may be congenital or acquired, it
has been proposed that peritoneal fluid passes into the
pleural space (2). Autopsy studies confirmed the
presence of microscopic right centrum tendineum
diaphragmatic defects in patients with hepatic
hydrothorax (9). Because the left diaphragm is thicker
and more muscular than right, this mechanism might
also play a role in peritoneal fluid passing into the pleural
space less frequently in the left diaphragm.

Patients with cirrhosis and pleural effusion should be
assessed with diagnostic thoracentesis, paracentesis,
imaging of the chest with chest radiography, tomography
and magnetic resonance. However, diagnosis can be
difficult in the event of subclinical ascitis or if the patient
has an associated pulmonary disease known to induce
pleural effusions. Demonstration of a peritoneo-pleural
communication is especially important for diagnosis in
these patients. Dyes, air and radioisotopes have all been
used to demonstrate the transdiaphragmatic passage of
ascitic fluid into the pleural space (4,5). Non-invasive
peritoneal scintigraphy is a simple technique with high
diagnostic sensitivity. Tc99m- sulfur colloid and Tc99m-
macroaggregated albumin have been used as
intraperitoneal tracers to demonstrate the presence of
peritoneo-pleural communications (10). We performed
peritoneal scintigraphy by using Tc99m DTPA and
demonstrated the  transdiaphragmatic = passage.
Generally, radioactivity is detected usually within one
hour after the injection if there is a diaphragmatic defect.
Longer delays of up to 24 hours have however, been
reported (5). The speed of the radioisotope migrating
from the peritoneal to pleural space may be a clue for
pathophysiologic mechanism. Transit of activity through
lymphatic channels usually requires several hours, and
activity appears in the pleural space within minutes of
injection when a diaphragmatic defect is present. Such a
differentiation may influence the patient’s treatment. If
transit time is slow, only medical treatment can be
considered. If transit time is rapid, a macroscopic
diaphragmatic defect and its surgical treatment can be
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suggested, including shunt procedures and primary
repair of the diaphragmatic defects (1,8). We observed
the radioactivity in the pleural space within minutes of
injection and considered a diaphragmatic defect as the
underlying pathology. Furthermore, peritoneal
scintigraphy can guide the surgery in patients whose
pleural anatomy is distorted by previous therapeutical
procedures. The presence of high pressure in the pleural
space, inhibiting inflow of abdominal radioactivity, is the

principal cause of false negative peritoneal scintigraphy.
To avoid this problem, the pleural cavity must be
emptied before intraperitoneal injection (10).

In conclusion, peritoneal scintigraphy is a simple, quick,
safe and non-invasive method to diagnose hepatic
hydrothorax. In addition, peritoneal scintigraphy can
suggest the pathophysiologic mechanism and can guide
surgical therapy by determining the pattern and location

of inflow to the pleura through the diaphragm.
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