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ABSTRACT 

In Sri Lanka, liver transplantation is rarely performed for decompensated cirrhosis. Hepatic hydrothorax (HH) 
is a rare yet significant complication of decompensated cirrhosis, affecting approximately 5–10% of patients 
with portal hypertension. It results from ascitic fluid shifts through diaphragmatic defects, resulting in 
pleural effusions, mainly on the right side. HH is often refractory to standard diuretic therapy and poses 
considerable management challenges due to the lack of local consensus guidelines. This narrative review 
discusses the clinical complexities encountered in two patients with HH and highlights key management 
considerations, including the effective diuresis and mitigation of other associated complications along with 
meticulous fluid management strategies; yet ultimately emphasizing liver transplantation as the definitive 
treatment along with other possible therapeutic strategies. 
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INTRODUCTION 

In Sri Lanka, which is a resource poor country, the 
liver transplantation is rarely performed for 
decompensated cirrhosis. Due to the higher 
number of admissions with decompensated 
cirrhosis to the medical wards, it’s justifiable to 
have consensus guideline-based approach for 
management of complications. Among many of 
the complications, the Hepatic hydrothorax (HH) is 
a relatively rarely encountered, yet a vital 
complication of decompensated cirrhosis, 
occurring in approximately 5–10% of patients with 
advanced disease complicated by portal 
hypertension. It is characterized by the fluid shift 
and accumulation of pleural fluid (transudative), 

mainly seen in the right hemithorax, due to 
defects on the diaphragm that allow the shift of 
ascitic fluid into the pleural space [1,2,3]. Unlike 
pleural effusions from cardio-renal etiologies, HH 
is often refractory to conventional therapy with 
diuretics and poses a significant therapeutic 
challenge in the absence of local consensus 
guidelines. Fluid overload in cirrhotic patients, 
often manifesting as ascites and edema, is 
primarily managed with diuretics, particularly 
spironolactone and furosemide. Nevertheless, in 
patients with hepatic encephalopathy (HE) (which 
is again a common co-existing and expected 
complication in cirrhosis), diuretic therapy 
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presents unique challenges, as electrolyte 
disturbances, intravascular volume depletion, and 
impaired ammonia metabolism; can exacerbate 
neurocognitive dysfunction [4,5]. We hope to 
discuss on the management related issues in view 
of the latest available literature based on two 
complicated cases. 
 

CASE PRESENTATION 
 
Case 1 
 
A 60-year-old man with a five-year history of 
alcoholic cirrhosis (Child-Pugh C) and porto-
hypertensive gastropathy presented with 
worsening shortness of breath over two days, 
accompanied by right-sided pleuritic chest pain, 
altered sleep patterns, intermittent confusion, and 
progressive abdominal distension. Despite these 
symptoms, he did not have fever, melena, or 
hematemesis at presentation. He had also not 
opened bowels for two days but exhibited no 
other features like cold intolerance, long standing 
constipation, weight gain and apathy suggestive of 
hypothyroidism. Additionally, there were no 
complaints of frothy urine, reduced urine output, 
or periorbital edema. His past medical history was 
unremarkable for diabetes mellitus, chronic kidney 
disease, or other significant comorbidities.  
 
On initial assessment, he appeared tachypneic, 
with an oxygen saturation of 90% on room air. A 
moderate right-sided pleural effusion was noted, 
but he remained hemodynamically stable, apart 
from tachycardia with a heart rate of 110 beats 
per minute. His Glasgow Coma Scale (GCS) was 
14/15, and his abdomen was markedly distended. 
Basic investigations ruled out sepsis, and the 
pleural effusion was classified as transudative. A 
respiratory consultation was obtained, and given 
his poor prognosis (MELD score of 40), a 
conservative approach was adopted. The patient 
underwent frequent thoracentesis and ascitic 
drainage to alleviate symptoms. 
 
Given that he was already in Grade 2 hepatic 
encephalopathy, diuresis was initiated cautiously, 
with meticulous electrolyte monitoring to prevent 
further neurological deterioration. His 
management was coordinated by a 
multidisciplinary team, ensuring careful titration of 
therapy. With continuation of  two weeks of 

inward patient management in which, his ascites 
and pleural effusion gradually resolved, and his 
condition stabilized. He was subsequently 
discharged home in a stable state, with ongoing 
outpatient follow-up planned. Patient got 
readmitted in 1 week with recurrent HH, maximal 
diuresis done and discharged following 1 week on 
inward management. Later after another week 
later, patient again got readmitted with the same 
complaints and managed by gastro enterology 
team in-ward for 1 month with inotrope 
dependency (due to the complication of 
hepatorenal syndrome) and finally succumbed.  
 
Case 2 
 
A 56-year-old male with chronic liver disease 
(Child-Pugh C) presented with multiple episodes of 
hematemesis and progressive confusion over 
three days. He also reported worsening abdominal 
distension and increasing shortness of breath. 
 
On examination, he was tachypneic, tachycardic, 
and hypoxic (SpO₂ 90% on room air). His Glasgow 
Coma Scale (GCS) was 13/15, and a right-sided 
pleural effusion was noted. Given his history and 
clinical presentation, he was managed as a case of 
decompensated chronic liver disease with hepatic 
hydrothorax. 
 
Initial management focused on careful salt 
restriction and diuresis, bowel clearance with a 
Kleen enema, blood transfusion, and empirical 
antibiotics, which led to an improvement in his 
hepatic encephalopathy. However, he remained 
dyspneic and oxygen-dependent, prompting the 
decision to insert a chest tube drain. The chest 
drain remained in place for 10 days, consistently 
draining more than 250 mL/day, making removal 
challenging. Given the persistent drainage, 
pleurodesis with doxycycline was performed via 
ultrasound-guided instillation after the intercostal 
tube was removed. Over the next four days, his 
respiratory status improved, and he was 
subsequently discharged home after a 20-day 
hospital stay. His MELD score at discharge was 36. 
 
One month later, he was readmitted with 
abdominal pain and recurrent right-sided pleural 
effusion. However, as there were no signs of 
hepatic encephalopathy, he was managed with 
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maximum salt restriction and diuresis, leading to 
symptomatic improvement. 
 
Both cases involved patients with decompensated 
chronic liver disease (Child-Pugh C) presenting 
with hepatic hydrothorax, ascites, and worsening 
encephalopathy, posing significant management 
challenges. A key difficulty was balancing effective 
diuresis while minimizing the risk of worsening 
hepatic encephalopathy, particularly given their 
high MELD scores (36 and 40, respectively). 
Careful salt restriction and diuretic therapy were 
crucial, with a preference for spironolactone over 
aggressive loop diuretics, as excessive fluid 
removal risked precipitating encephalopathy and 
electrolyte disturbances. Despite initial 
conservative management, including frequent 
thoracentesis and ascitic drainage, one patient 
required chest tube insertion and later pleurodesis 
due to persistent hydrothorax, while the other 
improved gradually with cautious diuresis. Both 
patients faced recurrent effusions and hospital 
readmissions, reflecting the progressive nature of 
end-stage liver disease and the limited options 
available short of liver transplantation. 
 
Key Management Challenges that we encountered 
1. Balancing Diuresis and Hepatic 

Encephalopathy: Both patients had high 
MELD scores (36 and 40), increasing the 
risk of diuretic-induced encephalopathy. 
Spironolactone was preferred over 
aggressive loop diuretics to maintain 
electrolyte balance. Careful salt restriction 
was crucial to avoid excessive sodium loss. 

 
2. Recurrent Effusions and Readmissions: 

Despite initial stabilization, both patients 
experienced recurrent hydrothorax, 
requiring readmission. In the absence of 
definitive treatment of liver 
transplantation; readmission is 
unavoidable.  

 
3. Fluid Management Approaches: One 

patient was managed with frequent 
thoracentesis and ascitic drainage, 
avoiding invasive interventions. The other 
required chest tube insertion and later 
pleurodesis, indicating more aggressive 
intervention for persistent hydrothorax.  

4. Electrolyte and Volume Management: The 
risk of hypokalemia-induced worsening 
encephalopathy, dilutional hyponatremia 
and intravascular volume depletion due to 
splanchnic vasodilation resulting in 
hypotension which is associated with 
hepatorenal syndrome was mitigated by 
careful diuretic titration, intravenous 
human albumin and vasopressin. Close 
electrolyte monitoring helped avoiding 
complications related to excessive fluid 
removal. 

 
5. Absence of consensus management for 

hepatic hydrothorax: There are multiple 
modalities in management of hepatic 
hydrothorax yet there is no consensus on 
the best modality even among the 
respiratory teams). 

DISCUSSION 

In our narrative review, we hope to the discuss 
literature-based pathophysiology, available 
treatment modalities and approaches to manage 
similar complicated scenarios. The primary 
mechanism underlying HH is the direct ascitic fluid 
shift via diaphragmatic microdefects, facilitated by 
negative intrathoracic pressure. This results in 
large-volume pleural effusions that can lead to 
respiratory distress [6]. HH is frequently a clinical 
diagnosis, supported by imaging and diagnostic 
thoracentesis, which reveals a transudative 
effusion (a low-protein, low-cell count, high-serum 
albumin gradient (SAAG)) [7]. During the initial 
presentation, HH can be misdiagnosed due to the 
masquerading other conditions, necessitating 
differentiation from cardiogenic effusions, 
parapneumonic effusions, and malignancy-related 
pleural fluid collection [8,9,10,11]. 
 
Management Strategies 
 
The cornerstone of management of HH includes 
sodium restriction and diuretic therapy, typically 
using spironolactone with or without furosemide 
to control ascites and reduce accumulation fluid in 
the thoracic cavity [12,13,14]. However, aggressive 
diuresis can precipitate hepatic encephalopathy 
and renal dysfunction, necessitating careful 
titration. In patients with refractory hydrothorax, 
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large-volume thoracentesis being a temporary 
measure, having the risk of precipitating 
spontaneous bacterial empyema (SBE) [11]. For 
refractory cases, transjugular intrahepatic 
portosystemic shunt (TIPS) which is again a hard 
treatment to obtain freely in the country; has 
shown efficacy in reducing portal hypertension 
and effusion recurrence (A simplified approach is 
shown in Figure 1 adapted from Reference 1) 
[1,12,13]. Nevertheless, TIPS is contraindicated in 

patients with advanced hepatic encephalopathy or 
right heart dysfunction as in our cases. When HH 
remains resistant to conservative measures, 
pleurodesis using talc or doxycycline, or surgical 
repair (laparoscopic and open surgical) of 
diaphragmatic defects, may be considered, even 
though variable success rates are reported 
[12,13,14]. 
 

Figure 1: Management approach of Hepatic Hydrothorax, Adapted from Reference 1 ITPC: Indwelling tunneled pleural 
catheter. TIPS: Trans jugular Intrahepatic Portosystemic Shunt 

 
Diuretics in Cirrhotic Ascites: Balancing Volume 
Control and Hepatic Encephalopathy (HE) Risk 
 
Spironolactone, a potassium-sparing aldosterone 
antagonist, is the first-line diuretic in cirrhosis-
related ascites due to secondary 
hyperaldosteronism [15]. Furosemide, a loop 
diuretic, is often added targeting a better diuresis 
and to prevent hyperkalemia that could be 
precipitated by spironolactone effect. However, 
aggressive fluid loss by therapeutic diuresis may 
worsen intravascular volume depletion, 
precipitating HE by reducing hepatic perfusion and 
worsening azotemia and risking hepatorenal  

 
syndrome [16,17]. Presence of hepatic 
encephalopathy per se can worsen the prognosis 
of the patient as well. In such a scenario, we 
recommend meticulous input output monitoring 
with ultrasound guided (central venous pressure 
guided if in an intensive care setting) fluid 
repletion.   
 
Diuretic-Induced Hepatic Encephalopathy 
 
Diuretic-induced hypokalemia plays a crucial role 
in HE exacerbation. Hypokalemia promotes 
ammonia production via renal ammoniagenesis 
and shifts ammonia into the central nervous 
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system, worsening neurotoxicity [18]. Additionally, 
overly aggressive excessive diuresis may cause 
metabolic alkalosis (contraction alkalosis), which 
facilitates the conversion of ammonium (NH₄⁺) to 
ammonia (NH₃), enhancing ammonia's ability to 
cross the blood-brain barrier [18]. To mitigate 
these risks, potassium levels should be closely 
monitored, and potassium supplementation or the 
preferential use of spironolactone over 
furosemide should be considered [17,18]. In 
refractory cases of ascites, Hepatorenal Syndrome 
and HH, the infusion of albumin seems to have a 
place and shown to reverse diuretic induced HE, 
likely due to improved circulatory, hemodynamic 
stability due to the improved intravascular volume 
and impedance to intravascular volume 
contraction by its well-known osmotic effects [16]. 
Despite of the tailored management in each case; 
there were recurrence and one patient succumbed 
as well, indicating the progressive and refractory 
nature of the illness and it’s difficult to 
recommend the best strategies depending on 
these two cases. We acknowledge that this is a 
limitation to the study; yet we emphasize that 
strategies tailed to resource poor setting like Sri 
Lanka should be adopted for reducing the 
morbidity related to the illness. 
 
Our recommendations based on practical 
Considerations in Cirrhotic Patients with HE with 
HH as per the literature are listed down and 
shown in a visual algorithm (Figure 2) for better 
understanding 
 
1. Start with Spironolactone Alone: Begin 

with 100 mg daily, titrating up to 400 
mg/day as needed, while monitoring for 
hyperkalemia [15,17]. 

 
2. Add Furosemide Cautiously: Introduce 

furosemide (20–40 mg/day) only if weight 
loss is inadequate or hyperkalemia 
develops (3) [15]. The ratio of 
spironolactone to furosemide should be 
maintained at 100:40 mg to balance 
potassium levels [5]. 

 
3. Monitor Electrolytes and Renal Function: 

Check serum potassium, sodium, 
creatinine, and urea regularly to prevent 
hypokalemia and worsening HE [18]. May 

add potassium supplementation if 
necessary and consider IV albumin in large 
volume diuresis. In the meantime; 
maintenance of strict input output 
monitoring along with ultrasound guided 
fluid repletion in a high dependency unit 
setting (Central venous pressure guided 
fluid replacement is preferred if in an 
intensive care setting)  

 
4. Adjust and modify therapy in worsening of 

HE: Reduce or hold diuretics if  HE 
progresses, opting for albumin infusion in 
cases of significant intravascular depletion 
[16]. 

 
5. Consider Alternative Strategies: In 

diuretic-refractory ascites, options like 
paracentesis with albumin infusion or 
transjugular intrahepatic portosystemic 
shunt (TIPS) should be explored [4,17]. 

 
Prognosis and Future Directions 
 
Hepatic hydrothorax signifies advanced liver 
disease and carries a poor prognosis, particularly 
in patients with high MELD scores.  
 
The definitive treatment remains liver 
transplantation, which addresses the underlying 
portal hypertension and fluid imbalance [19]. 
Future research should focus on improving 
diagnostic accuracy, optimizing diuretic protocols, 
and refining TIPS selection criteria to enhance 
patient outcomes.  
 
Conclusion 
 
Management of hepatic hydrothorax in a 
decompensated CLCD needs multidisciplinary 
approach and careful considerations of case-by-
case analysis. Diuretics are essential in managing 
fluid overload in cirrhosis, but their use in patients 
with hepatic encephalopathy requires careful 
balancing to avoid precipitating electrolyte 
imbalances, intravascular depletion, and 
worsening HE and hepatorenal syndrome. Close 
monitoring and adjustments based on clinical and 
biochemical parameters are critical to optimizing 
patient outcomes.  
 



 

 

51 
 

Figure 2: Suggested algorithm for management of hepatic hydrothorax  
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Abbreviations 

HH: Hepatic Hydrothorax 

HE: Hepatic Encephalopathy 

TIPS: Transjugular Intrahepatic Portosystemic 
Shunt  

MELD: Model for End-Stage Liver Disease 

SBE: Spontaneous Bacterial Empyema 

ITPC: Indwelling Tunnelled Pleural Catheter 
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