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ABSTRACT

We report the case of a 52-year-old female, a known case of Chronic Liver Disease with portal hypertension. She presented with
dyspnoea, platypnoea, melena, cyanosis, clubbing and orthodeoxia. She had oesophageal varices and splenomegaly indicating portal
hypertension. Her arterial blood gas revealed hypoxaemia and orthodeoxia. From this clinical background and investigation, a diagnosis
of hepatopulmonary syndrome was made. Patient was managed conservatively as she was not willing for liver transplantation.
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CASE REPORT

A 52-year-old female, a known case of Chronic Liver Disease with
portal hypertension for the past 2 years, presented with dyspnoea
on exertion for past 1 month which increases during exertion
and also on assuming upright posture. She also had history of
abdominal pain & black coloured stools for the past 4 days. On
physical examination, the patient had Grade Ill pan digital clubbing
[Table/Fig-1] and central cyanosis [Table/Fig-2]. Her vitals were
normal except SpO, which was 86% in lying posture and became
80% in standing posture after 3 min (Orthodeoxia positive). On
abdominal examination spleen was palpable 4cm below left costal
margin. Her cardiovascular, respiratory and central nervous system
were found to be normal.

Laboratory investigations showed RBS of around 89 mg/dl with
normal blood urea and creatinine. Liver function test revealed
SGOT - 38 IU/L(5-35 IU/L); SGPT — 40 IU/L(10-40 IU/L); ALP — 45
IU/L(35-130 IU/L); Total Bilirubin — 0.8; PT — 15 sec, INR-1.4(1.2
control); Total protein — 4.5; S.Albumin — 2.1(3 -5 g); S.Globulin
- 2.4(2-3.5 g). Complete hemogram showed high haemogloblin
of around 16.8gm%, with total count of 3000 cells/cu.mm and
platelet count of 30000 cells/cu.mm. In peripheral smear, RBCs
looked normochromic normocytic, WBC count and platelet count
were diminished. Viral serological markers were negative and
serum ceruloplasmin was 19.3 mg% (25-65mg/dl). Arterial blood
gas analysis showed characteristic decrease in pO, more than
5 mmHg from supine to upright posture indicating opening of
intrapulmonary shunting during upright posture resulting in arterial
hypoxaemia [Table/Fig-3]. Ultrasound abdomen showed liver
span of 10.7cms with dilated portal vein and spleen was enlarged
upto 15.9cm. Collaterals were noted in epigastrium. Chest X ray
showed reticulonodular pattern on bilateral basal zones[Table/
Fig-4]. HRCT of thorax [Table/Fig-5] showed bilateral patchy
ground glass opacities in the dependent position. Endoscopy
showed small grade | varices and gastropathy (snake skin

[Table/Fig-1]: Pandigital clubbing. [Table/Fig-2]: Central cyanosis.
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Blood gas Lying posture upright posture after | Normal range
analysis (37 deg C) 3 mins (37 deg C)
PH 17.49 7.44 7.35-7.45
pCo, 4 22.mmHg 4 24.7 mmHg 32-48
PO, 4 60 mmHg 4 55 mmHg 96-108
cHCO, {166 mmol/l | 16.7 mmol/L 24-28
Anion Gap 18.6 mmol/L 16.8 mmol/L 10-12
PO, (A) 122 mmHg 119 mmHg
pO, (A-a) 62 mmHg 63 mmHg

[Table/Fig-3]: This Arterial Blood Gas analysis shows characteristic decrease
in po, more than 5 mmHg from supine to upright posture indicating opening of
intrapulmonary shunting during upright posture resulting in arterial hypoxaemia.

[Table/Fig-4]: Chest X-ray showing reticulonodular pattern in the basal zones
bilaterally. [Table/Fig-5]: This HRCT shows Bilateral patchy ground glass opacities in
the dependent position and evidence of cardiomegaly. No evidence of ILD in this film.

[Table/Fig-6 & 7]: Contrast echocardiography with agitated saline showed bubble
appearance in left atrium and left ventricle after 3 cardiac cycle suggestive of right
to left intrapulmonary shunting.

appearance) with normal duodenum. Echocardiography showed
ejection fraction of around 60% with normal left ventricular systolic
function. Then we proceeded with contrast echocardiography
with agitated saline which showed bubble appearance in left
atrium and left ventricle after 3rd cardiac cycle suggestive of right
to left intrapulmonary shunting [Table/Fig-6,7]. CT-pulmonary
angiography was normal. She was managed with nasal oxygen,
diuretics, laxatives, prophylactic antibiotics, B blocker and nitrate to
reduce portal hypertension. She was also given 1 unit whole blood
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transfusion. Her blood counts improved. But her SpO, remained in
the same level. Hence she was prepared for liver transplantation.
However she was not willing for transplantation and was managed
conservatively.

DISCUSSION

Hepatopulmonary syndrome is defined as the triad of liver
disease, pulmonary gas exchange abnormalities leading to arterial
deoxygenation and evidence of intrapulmonary vascular dilatations
(1.2].

Diagnostic criteria for Hepatopulmonary Syndrome consist of the
following [3-5]:

1. The presence of liver disease and / or portal hypertension

2. An elevated room air alveolar-arterial oxygen gradient {P(A-a)
O, gradient} > 15mmHg or > 20mmHg when age > 65years.

3. Evidence of intrapulmonary vascular dilatations in the basal
parts of the lungs

4. Absence of other significant cardio pulmonary disease.
Our patient had all the four criteria.

Hepatopulmonary syndrome is animportant complication of chronic
liver disease, especially cirrhosis with portal hypertension. However
there are case reports of patients presenting with hepatopulmonary
syndrome due to non- cirrhotic portal hypertension because of
inherited thrombophilias (protein C and protein S deficiency) [6].
Prevalence of hepatopulmonary syndrome among patients with
chronic liver disease ranges from 4 to 32 percent [2].

Upregulation of endothelial nitric oxide synthase (eNOS) in the
intralobar pulmonary arteries, and enhanced eNOS-derived NO
production were associated with the development of HPS [7]. The
enhanced eNOS-derived NO production may have resulted from
pulmonary endothelial endothelin B (ETB) receptor overexpression
and increased circulating endothelin-1 (ET-1)-induced vasodilation
[8]. The precise trigger for these events remains unclear; however,
one possibility is that nitric oxide production is stimulated by
absorbed endotoxin (intestinal endotoxaemia), which is less
efficiently cleared due to portal-systemic shunting and decreased
reticuloendothelial cell function in cirrhosis [9].

Hypoxaemia, platypnoea and orthodeoxia are the other
characteristicfindings seeninacase of hepatopulmonary syndrome,
as present in our case. Intrapulmonary vascular dilatations
may be identified by contrast enhanced echocardiography,
macroaggregated albumin scanning, and pulmonary arteriography.
Contrast enhanced echocardiography is generally preferred
because it is more sensitive than macro aggregated albumin
and less invasive than pulmonary arteriography [10]. Contrast
echocardiography is performed by injecting a contrast material,
usually agitated saline and then performing echocardiography.
Under normal circumstances, the contrast opacifies only the right
heart chambers because it is filtered by the pulmonary capillary
bed. However, contrast may opacify the left heart chambers if
a right to left intracardiac or intrapulmonary shunting is present.
With an intracardiac shunt, contrast appears in the left heart within
three heart beats after injection. However, with an intrapulmonary
shunt, contrast generally appears in the left heart three to six
heart beats after its appearance in the right heart [11] as in our
case. Pulmonary arteriography is generally reserved for excluding
alternative causes of hypoxaemia, pulmonary hypertension and
large direct arteriovenous communications. Three angiographic
patterns were described - type 1 minimal pattern which is
characterised by normal to finely diffuse, spidery abnormalities.
It is associated with severe hypoxaemia, orthodeoxia and a good
response to 100% inspired oxygen. The type 1 minimal pattern
may evolve into a type 1 advanced pattern, which is characterized
by a diffuse spongy or blotchy angiographic appearance. It is
less responsive to 100% inspired oxygen. Type 2 discrete pattern
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was characterized by localized arteriovenous communications
and is associated with poor response to supplemental oxygen
[12,13]. Prognosis is poor with development of hepatopulmonary
syndrome. One observational study reported a higher mortality
in patients with HPS compared with case-matched controls (78
versus 43 percent) [14]. Long-term supplemental oxygen is the
most frequently recommended therapy for symptoms related to
hypoxaemia. Transjugular Intrahepatic Portosystemic Shunt (TIPS)
placement is a medical intervention that has been associated with
improvement of HPS in several case reports [15]. At present, the
most effective and only radical treatment is liver transplantation.
Liver transplantation is indicated for patients with incapacitating
hypoxaemia due to HPS. Several studies showed decreased
shunting with a striking improvement in oxygenation following liver
transplantation in some patients [16]. Additionally, observational
studies have found that, among patients with and without HPS,
the survival is similar in both groups after liver transplantation [17].
These observations led to the acceptance of HPS as an indication
to liver transplantation.

Cirrhotic patients who are on the waiting list for aliver transplantation
have a shorter survival period if they develop hepatopulmonary
syndrome. Therefore, it is suggested that all cirrhotic cases should
be followed closely for hepatopulmonary syndrome and should
have priority in the waiting list.

CONCLUSION

Hepatopulmonary syndrome is an important complication of
cirrhosis, which causes dyspnoea and cyanosis in patients with
liver cirrhosis. There is no relation between the development of
hepatopulmonary syndrome and the severity of cirrhosis. Contrast
enhanced echocardiography is the simplest and most sensitive
way of demonstrating intrapulmonary shunting, thereby confirming
the diagnosis of hepatopulmonary syndrome.

CONSENT

A written informed consent was obtained from the patient.
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