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Abstract
Hepatopulmonary syndrome (HPS) is defined as a clini-
cal triad including liver disease, abnormal pulmonary 
gas exchange and evidence of intrapulmonary vascular 
dilatations. We report a 61-year-old male presented with 
fatigue, long-lasting fever, loss of weight, signs of por-
tal hypertension, hepatosplenomegaly, cholestasis and 
progressive dyspnoea over the last year. Clinical, labora-
tory and histological findings confirmed the diagnosis of 
granulomatous hepatitis. HPS due to hepatic granuloma-
induced portal hypertension was proved to be the cause 
of severe hypoxemia of the patient as confirmed by con-
trast-enhanced echocardiography. Reversion of HPS after 
corticosteroid therapy was confirmed by a new contrast-
enhanced echocardiography along with the normalization 
of cholestatic enzymes and improvement of the patient’
s conditions. This is the first case of complete reversion 
of HPS in a non-cirrhotic patient with hepatic granuloma, 
indicating that intrapulmonary shunt in liver diseases is a 
functional phenomenon and HPS can be developed even 
in miscellaneous liver involvement as in this case. 
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INTRODUCTION
Hepatopulmonary syndrome (HPS) is defined as the triad 
of  advanced liver disease, hypoxemia (PaO2 < 70 mmHg or 
increased alveolar-arterial oxygen gradient > 20 mmHg) 
while breathing room air, and evidence of  intrapulmonary 
vascular dilatations (IPVDs) resulting in an excess per-
fusion for a given state of  ventilation irrespective of  the 
presence or absence of  cardiopulmonary disease [1, 2]. HPS 
is a quite common condition in patients with advanced 
liver diseases as it has been reported in approximately 
10-20% of  candidates for liver transplantation [3]. The 
incidence rate of  IPVDs in patients with end-stage liver 
disease is 13-47% [4] and 10% in normoxemic patients with 
early liver cirrhosis [5]. However, the prevalence of  HPS ac-
cording to the above mentioned criteria ranges from 5% to 
30% [2, 6, 7]. Though the majority of  patients with HPS have 
developed cirrhosis and portal hypertension, the presence 
of  HPS is occasionally reported in cases of  portal hyper-
tension without the existence of  cirrhosis. Actually, HPS 
has been reported in patients with Budd-Chiari syndrome [8] 
and acute [9] or chronic viral hepatitis [4].

In this paper, we describe a non-cirrhotic patient with 
granulomatous hepatitis presented with signs of  HPS, 
which responded completely to corticosteroid administra-
tion. 

CASE REPORT
A 61-year-old man was admitted to our department be-
cause of  low-grade fever (up to 38 ºC), weakness, fatigabil-
ity, loss of  weight (10 kg during the last 8 mo) and progres-
sive dyspnoea over the last year. The patient reported pru-
ritus in the last 20 d and low exercise tolerance. He was an 
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ex-smoker (80 packs a year) until 8 months earlier and had 
a 40-year history of  alcohol abuse (over 100g of  alcohol 
daily).

On admission, he was pale and well orientated, his 
temperature was 37.4ºC, his pulse rate was 60 per minute 
and his blood pressure was 110/60 mmHg. Physical 
examination revealed profound dyspnoea with a high 
respiratory rate (30 per minute), platypnea and cyanosis, 
jaundice, hepatoslenomegaly without the presence of  
ascites, palmar erythema, digital clubbing and extended 
cutaneous spider naevi on the upper half  of  the body. 
Pulmonary auscultation and heart sounds were normal 
without murmurs or gallops. Further physical examination 
was unremarkable.

Laboratory test on admission showed mild normochro-
mic-normocytic anaemia with 35% haematocrit, 118 g/L 
haemoglobin, 3.48 × 1010/L reticulocytes and normal plate-
let count (16.8×109/L). White blood cells were 3.5×109/L 
with 57.4% segmented granulocytes, 29.5% lymphocytes 
and 9.9% monocytes. Peripheral blood smear was normal. 
Abnormal biochemical parameters were 67 mg/dL urea, 
1.47 mg/dL creatinine, 11.0 mg/dL serum calcium, 3.2 mg/
dL total bilirubin, 1.26 mg/dL direct bilirubin, 348 U/L 
alkaline phosphatase (ALP) (upper normal <104 U/L), 516 
U/L γ-glutamyltranspeptidase (γ-GT) (upper normal <40 
U/L), 73U/L aspartate aminotransferase (AST) (upper 
normal <40U/L) and 43U/L alaninoaminotransferase 
(ALT) (upper normal <40 U/L). Urinalysis revealed spe-
cific gravity of  1.010, pH 6.0, 1-2 red blood cells/HPF, 0-1 
white blood cell/HPF, without casts, 760 mg/24h protei-
nouria and elevated urine calcium excretion (326 mg/24h) 
accompanied with reduced creatinine clearance (38.7mg/
dL). Electrocardiography and chest X-ray radiography 
were normal. Upper gastrointestinal endoscopy revealed 
first-degree oesophageal varices and mild portal gastropa-
thy.   

Sequential bacterial cultures of  blood, urine and 
marrow were negative for tuberculosis bacilli, brucellosis 
or other bacterial and fungal infectious diseases. Serology 
for hepatitis A, B, C and human immunodeficiency virus 
infections was negative. Abdominal ultrasound did not 
reveal lymphadenopathy, ascites or hepatic nodules. 

Abdominal dynamic spiral computed tomography (CT) 
confirmed the presence of  hepatosplenomegaly. Serum 
immunoglobulin M was mildly elevated (269mg/dL; upper 
normal limit: 249mg/dL) but antimitochondrial antibodies 
by ELISA, Western blot and indirect immunofluorescence 
(IIF) using commercial and in-house substrates were 
negative. Antinuclear autoantibodies using IIF were also 
negative. Liver biopsy revealed multiple non-caseating 
epithelioid granulomas and mild perisinusoidal fibrosis 
without any histological sign of  cirrhosis (Figure 1). 
Multiple non-caseating granulomas were also found in the 
bone marrow biopsy specimen. High resolution CT of  the 
chest was normal. Bronchoalveolar lavage fluid revealed 
the presence of  lymphocytes mainly T-cells in 94% with a 
CD4/CD8 ratio of  2. Transbronchial biopsy was negative 
for granulomas. The above clinical, laboratory, histological 
and radiological findings indicated that idiopathic 
granulomatous hepatitis was the most likely diagnosis 
though the diagnosis of  systemic sarcoidosis without 
apparent involvement of  the lungs could not be rule out.

Arterial blood gas analysis (while breathing room air) 
showed hypoxemia with arterial oxygen tension (PaO2): 53 
mmHg; PaCO2: 27.9 mmHg; pH: 7.48; bicarbonate: 21mM; 
PA-aO2: 66.7 mmHg. Supplemental 100% oxygen was 
administered and PaO2 was elevated to 153 mmHg. Arterial 
blood gases while breathing room air became worse at the 
upright position (Pa,O2: 49 mmHg, Pa,CO2: 23.9 mmHg, pH: 
7.42, bicarbonate: 15.5mmol/L) while improved at supine 
position. The observed orthodeoxia was compatible to the 
clinical improvement noted during supine position (platyp-
nea). Spirometry revealed findings of  chronic obstructive 
pulmonary disease of  stage I, according to Global Initia-
tive for Chronic Obstructive Lung Diseases (GOLD) clas-
sification[10]: FVC: 4.14 lt (110 % pred), FEV1: 2.68 lt (90 
% pred), FEV1/FVC: 65%, FEF25-75%: 1.43 L/sec (42 
% pred). The diffusion capacity test showed a moderately 
reduced DL, CO/VA: 0.75 (56% pred). 

Contrast-enhanced echocardiography with agitated 
saline showed microbubble opacification in the left atrial 
after six heart beats later of  the right heart chamber 
opacification in the absence of  intracardiac septal defects,
confirming the presence of  intrapulmonary shunt
(Figures 2A and 2B). Technetium 99m-labelad macroag-
gregated albumin scanning was also positive for IPVDs 
(increased uptake of  radionuclide over the kidneys and 
brain), confirming the diagnosis of  HPS on the basis of  
portal hypertension due to hepatic granulomas.

The patient started to receive methylprednisolone (32 
mg daily) and continuous home oxygen therapy (2L/min) 
for at least 18 hours per day. Three months later, his 
performance status was excellent and arterial blood gas 
analysis (while breathing room air) was almost normal 
(PaO2: 85 mmHg, PaCO2: 36.2 mmHg, pH: 7.43, bicarbonate: 
25.4mmmol/L with PA-aO2 19.7 mmHg). Thirteen 
months after his first evaluation, he was still on methyl-
prednisolone (4 mg daily). His performance status was 
very good with his blood gas, liver function and calcium 
concentration within normal limits. In addition, after treat-
ment the spleen was not palpable, a new upper gastrointes-
tinal endoscopy was normal and a new contrast-enhanced 
echocardiography revealed no intrapulmonary shunt (Fig-

Figure 1 Liver histopathology shows an epithelioid granuloma without central 
necrosis. The granuloma is consisted of epithelioid macrophages and some 
chronic inflammatory cells. There is also a multinucleated giant cell (Hematoxylin 
and eosin staining x 40).
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ures 2C and 2D). 

DISCUSSION
This case report describes a patient with HPS due to 
portal hypertension as a result of  granulomatous hepatitis. 
Though the most common causes of  granulomatous 
hepatitis are infections and systemic sarcoidosis, we 
were not able to confirm such a diagnosis (due to the 
absence of  lung involvement). Indeed, liver involvement 
in sarcoidosis is not unusual as 50-80% of  patients are 
affected but almost all of  them have also lung disease [11]. 
However, to the best of  our knowledge, this is the first 
case of  complete reversion of  HPS after corticosteroid 
treatment in a non-cirrhotic patient suffering from portal 
hypertension due to idiopathic granulomatous hepatitis.

HPS is a well-known complication in patients with 
advanced liver disease. Its major signs and symptoms in-
clude the presence of  dyspnoea (particularly in exertion), 
cyanosis, digital clubbing, platypnea and orthodeoxia (a 
decrease in PaO2 of  more than 3 mmHg when the patient 
moves from the supine to the standing position)[12-14]. The 
pathogenesis of  HPS is well delineated [1]. The syndrome 
occurs as a result of  precapillary and capillary pulmonary 
vascular dilatations, causing apparent right-to-left intrapul-
monary shunting, though there is no true anatomic shunt [15, 

16]. However, the capillaries may become dilated to 500 μm 
in diameter (normal range 8-15 μm) [16, 17]. Hypoxemia arises 
due to a combination of  ventilation and perfusion mis-
matching, oxygen diffusing limitation and intrapulmonary 
shunting [13, 16, 18]. These intrapulmonary vascular abnormal-
ities in advanced liver cirrhosis are attributed to an excess 
production of  vasodilators that affect the lung vascular 
system via porto-systemic shunt, with nitric oxide as the 
most likely mediator [19]. The above hypothesis is in accord-
ance with the complete reversion of  the syndrome when 
liver transplantation is successful in patients with end-stage 

liver disease and HPS [12, 15, 16, 19]. 
However, it was reported that HPS occurs occasion-

ally in non-cirrhotic cases of  portal hypertension[4, 8, 9] and 
could completely reverse after the causative agent is eradi-
cated[8, 9]. Under this context, we believe that in our case 
the corticosteroid treatment of  granulomatous hepatitis 
led to the reversion of  HPS via an improvement of  portal 
hypertension as the presence of  liver granuloma per se
can result in the development of  sinusoidal portal 
hypertension irrespective of  the presence or absence of  
cirrhosis. 

Staging of  the severity of  HPS is important because 
severity influences survival and is useful in determining the 
timing and risks for liver transplantation. A classification 
of  the severity of  HPS based on oxygenation abnormali-
ties in four stages has been proposed [1, 6]. According to this 
classification our patient had severe HPS as he presented 
with 49 mmHg PaO2 while breathing room air, 153 mmHg 
PaO2 when supplemental oxygen was admitted and a signifi-
cant elevation of  PA-aO2. Contrast-enhanced echocardi-
ography is the standard method for the diagnosis of  HPS 
[12]. Technetium 99m-labeled macroaggregated albumin 
scanning is another method of  detecting IPVDs [20] and 
can be used to quantify the magnitude of  shunting.

In conclusion, to the best of  our knowledge this is the 
first case study to describe complete reversion of  HPS due 
to granulomatous hepatitis. We consider that the clinical 
and laboratory improvement of  severe HPS in this case is 
due to the treatment response, leading to an improvement 
of  portal hypertension as attested by the complete 
normalization of  cholestatic enzymes, the absence of  
oesophageal varices and the shrinkage of  spleen after 
corticosteroid administration. The absence of  cirrhosis 
proved by liver biopsy may be a determinant factor for 
the reversion of  HPS. It seems that HPS can be reversed 
(alleviation of  dyspnea, improvement of  hypoxemia) 
when liver function and portal hypertension are improved. 

Figure 2  Contrast-enhanced echocardiography 
image of the patient before (A, B) and after (C, D) 
corticosteroid treatment for granulomatous hepatitis. A, 
C: Microbubble appearance in the right heart chamber 
(RA and RV) after the bolus infusion of agitated saline; B: 
Microbubble opacification in the left heart chambers (LA 
and LV) is not detected after six to eight heart beats; D: 
Microbubble opacification in the left heart chambers (LA 
and LV)is not detected after six to eight heart beats.

A                                                      B

C                                                      D
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This further supports the fact that the development 
of  intrapulmonary shunt in liver diseases is mainly a 
functional phenomenon and HPS can be observed even in 
miscellaneous liver involvement as in this case.   
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