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ABSTRACT: INTRODUCTION: Pulmonary abnormalities and symptoms are common in patients with
chronic liver disease. Hepatopulmonary syndrome is an important cause in a patient with hypoxemia
and chronic liver disease. Hepatopulmonary syndrome consists of a triad of hepatic dysfunction
and/or portal hypertension, intrapulmonary vascular dilatations and hypoxemia/ widened alveolar-
arterial gradient. The present study evaluated the arterial blood gas levels and correlated these with
2D contrast echocardiographic findings in patients of liver cirrhosis. METHODS: 40 patients of liver
cirrhosis were included in the study. All patients underwent ultrasonography, LFTs, biochemical tests
and upper gastrointestinal endoscopy, chest X-ray, 2-D contrast enhanced transthoracic
echocardiogram, viral markers and arterial blood gas analysis. The patients in whom arterial
hypoxemia/ widened alveolar-arterial gradient was detected with a positive contrast
echocardiogram were considered to have hepatopulmonary syndrome. Patients with intrinsic heart
disease like patent foramen ovale, atrial septal defect, ventricular septal defect, haemoglobin less
than 7gm% and history of COPD were excluded from the study. RESULTS: 4 patients of liver cirrhosis
with hypoxemia had intrapulmonary vascular dilatations were labelled as hepatopulmonary
syndrome. 2 additional patients with [IPVDs had widened alveolar arterial gradient without
hypoxemia and were also labelled as HPS. Dyspnoea (p=0.001), platypnea (p<0.001), clubbing
(p=0.002) and cyanosis (p=0.001) were significantly commoner in the six patients of
hepatopulmonary syndrome. Patients with cyanosis had poor prognosis. CONCLUSION:
Hepatopulmonary syndrome is an important cause of hypoxemia in patients of liver cirrhosis. It is not
uncommon in patients of liver cirrhosis. Platypnea is both sensitive as well as specific marker of the
disease. Transthoracic contrast enhanced echocardiogram is a safe and accurate bedside tool for the
detection of IPVDs.

KEYWORDS: Cirrhosis, hepatopulmonary syndrome, platypnea, hypoxemia, intrapulmonary vascular
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INTRODUCTION: Pulmonary abnormalities and symptoms are common in patients with chronic liver
disease.1 Up to 70% of cirrhotic patients undergoing evaluation for liver transplantation complain of
dyspnoea.2 Development of hypoxemia in patients with chronic liver disease, modifies the line of
management and worsens the prognosis of the disease.? Hepatopulmonary syndrome forms one of
the differential diagnosis for hypoxemia in patients with chronic liver disease and carries a grave
prognosis.+>

Hepatopulmonary syndrome consists of a triad of hepatic dysfunction and/or portal
hypertension, intrapulmonary vascular dilatations and hypoxemia/ widened alveolar-arterial
gradient.6

Human models have demonstrated increased pulmonary production of nitric oxide (NO) in
patients of hepatopulmonary syndrome.” NO is a potent vasodilator, particularly in the pulmonary
circulation and overproduction may lead to widespread intrapulmonary vasodilatation.
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In addition, NO may induce hemeoxygenase-1 and results in production of carbon monoxide
that may also contribute to vasodilatation.8?
Liver transplantation is the only proved therapy for HPS based on total resolution or

significant improvement in gas exchange postoperatively in more than 85% of reported patients.10
Treatments target the putative mediators of HPS such as nitric oxide and TNF-a although quite often
pharmacological agents are tried with no substantive physiological basis.!!

OBJECTIVES: The study was undertaken to analyze arterial blood gas changes in liver cirrhosis and
to determine the presence of Intrapulmonary Vascular Dilatations by 2D contrast echocardiography
in patients with liver cirrhosis. The results of arterial blood gas changes were correlated with
echocardiographic findings.

MATERIALS AND METHODS:
INCLUSION CRITERION: 40 patients of liver cirrhosis admitted in medicine and emergency wards
were included in the study. An informed consent was taken for the study.

EXCLUSION CRITERION:
1. Patients less than 18 years.
2. History of smoking or COPD.
3. Intrinsic heart disease like patent foramen ovale, atrial septal defect or ventricular septal
defects.
4. Haemoglobin less than 7 gm %.

Arterial blood gas analysis was done by drawing blood from radial puncture as it was easily
accessible, could be compressed and had low risk of occlusion. Once the sample was obtained, care
was taken to eliminate visible gas bubbles as these bubbles could dissolve into the sample and cause
inaccurate results. The sample was obtained in heparinised glass syringe and analysed within 30
minutes by automatic analyser (Roche cobas b 121 Automatic Analyser). Presence of hypoxemia was
detected if partial pressure of oxygen (Pa0;) was less than 80 mm of Hg. Alveolar arterial pressure
gradient [P(A-a)0:] was taken as elevated if more than 20 mm of Hg. The alveolar-arterial pressure
gradient was also determined by [150-5/4(PC02)]-Pa0..

All the patients were subjected to echocardiography. Echocardiography was done by using
Philips HD 11 XE echocardiogram machine. 2D / M-Mode / Color Doppler was used to rule out any
intrinsic heart disease like patent foramen ovale, atrial septal defects and ventricular septal defects.
Four chamber apical image was obtained through transthoracic approach. Effective right heart
contrast was obtained by injecting a forcefully agitated solution of saline between 10 ml syringes, one
of which contains 9.5 ml normal saline and 0.5 ml room air. The second and third injections followed
if required. By analysing the timing and location of appearance of contrast the nature of the shunt
was determined as being a patent foramen ovale, atrial septal defect or pulmonary arteriovenous
malformation. A positive result was defined as any visual opacification of left heart chamber between
five to fifteen cardiac cycles after the appearance of micro bubbles in the right ventricle in any of
three injections.

All the necessary haematological and biochemical tests including haemoglobin, white blood
cell counts, differential counts, platelets, prothrombin time, liver function tests, total serum protein
and differential serum protein were done. All the patients were tested for Hepatitis B and Hepatitis C.
Chest X-Ray was done. Liver disease was staged according to Child Pugh grading.
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The results of the arterial blood gas levels and 2D contrast echocardiography in patients of
liver cirrhosis were correlated and statistically analyzed.

RESULTS: A total of 40 patients with cirrhosis of liver were studied. Cirrhosis was more common in
the fifth decade with 15 patients (32.5%) in the age group between 41-50 years. The mean age was
49.18 years. 36 patients (90%) were males and 4 patients (10%) were females.

24 patients (60%) in the study were diagnosed as having alcoholic cirrhosis whereas 5
patients (12.5%) each were having HCV induced cirrhosis and combined HCV plus alcohol induced
cirrhosis and 1 patient (2.5%) each of cryptogenic cirrhosis, NASH, Wilson and autoimmune etiology.
In our study, dyspnoea was present in 14 patients (65%), clubbing was present in 8 patients (20%),
spider naevi was present in 13 patients (32.5%), cyanosis was present in 2 patients (5%) and
platypnea in 6 patients (15%). The chest x-ray showed increased interstitial markings (I1IM) in 2
subjects (5%) and right pleural effusion (RPE) in 7 patients (17.5%). For statistical analysis of
various parameters patients were divided into two groups depending on the presence (n=7) or the
absence (n=33) of Intrapulmonary vascular dilatations (IPVDs) on contrast echocardiography The
mean partial pressure of oxygen (PaO;)in the positive group was 79.77+14.88 mmHg and in the
negative group was 87.55+16.28 mmHg. The mean alveolar arterial gradient [P(A-a)0:]in the positive
group was 35.87+16.21mmHg and in the negative group was 29.42+18.11mmHg. The mean partial
pressure of carbon dioxide (PCO2) in the positive group was 27.55+3.78 mmHg and in the negative
group was 26.81+6.98mmHg. Dyspnoea (p<0.001), platypnea (p<0.001), clubbing (p<0.001),
cyanosis (p=0.002), spider naevi (p=0.015) and pedal edema (p=0.037) were significantly associated
with patients having positive contrast echardiocardiogram.

Clinical and biochemical features of patients of two groups

Parameter Positive group(N=7) Negative group(N=33) p value
Age 423712177 50.58+12.617 NS
Dyspnoea 7(100%) 7(21.2%) < 0.001
Platypnea 6(85.7%) 0 =0.001
Clubbing 5(71.4%) 3(9.1%) <0.001
Cyanosis 2((28.6%) 0 0.002
Spider naevi 5(71.4%) 8(24.2%) 0.015
Ascites 7(100%) 24(73%) NS
Splenomegaly 6(85.7%) 26(78.8%) NS
Pedal Edema 6(85.7%) 14(42.4%) 0.037
Esophageal varices 7(100%) 29(87.9%) NS
Pa0, 79+14.88mmHg 87.55+16.28mmHg NS
PCO, 27.55x3.78mmHg 26.8126.98mmHg NS
P(A-3)0, 35.87+16.21mmHg 29.42+18.11mmHg NS
Child Pugh Score

A 0 3(9.1%) NS
B 3(42.5%) 14(42.4%) NS
C 4(57.1%) 16(48.5%) NS
Chest X-Ray

Normal 4(57.1%) 27(81.8%) NS
e 1(14.3%) 1(3%) NS
RPE* 2(28.6%) 5(15.2%) NS

“Increased Interstitial Markings in the lower lung fields.
#Right Pleural Effusion.
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Fig. 1: Air bubbles in the right heart
(Negative contrast echocardiogram)

Figure 2: Air bubbles in the left heart
(Positive contrast echocardiogram)

Comparison of signs and symptoms between the patients of HPS

Symptoms Sensitivity Specificity p value
Dyspnoea 100% 76.47% 0.001
Clubbing 66.67% 88.24% 0.002
Platypnea 100% 100% <0.001
Cyanosis 33.33% 100% 0.001
Spidernaevi 66.67% 73.53% 0.053
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DISCUSSION: In our study out of 40 patients, 14 patients had hypoxemia (Pa0,<80mmHg). Out of
these four patients had intrapulmonary vascular dilatations as detected by contrast echocardiogram

and were labelled as hepatopulmonary syndrome. 2 additional patients with IPVDs had widened
alveolar arterial gradient without hypoxemia and were also labelled as HPS. Thus HPS was present in
15% of our patients. Hepatopulmonary syndrome (HPS) had been shown to occur in 4 to 19% of
patients with liver cirrhosis.1215 Incidence of positive contrast echocardiogram varies from 13 to
47%.1

In our study, all the patients of HPS had widened alveolar arterial gradient. Anand et alt¢
considered only alveolar arterial gradient for diagnosis of HPS and not partial pressure of oxygen.
The studies by Hira et all7 and Rao et al3 also reported widened alveolar arterial gradient in all their
patients of HPS (100%).

All the patients with HPS had esophageal varices indicating the presence of portal
hypertension. In our study there was no association between the grades of esophageal varices and
HPS. Rao et al3 reported the presence of esophageal varices in all their patients of HPS (100%).

In our study, dyspnoea was present in all the 6 patients of HPS (100%). Anand et allé reported
dyspnoea in 92.86% of HPS patients. Hira et al!” and Rao et al3 reported dyspnea in all their HPS
patients (100%). Thus dyspnoea was sensitive marker (100%) of HPS in our study. But it had poor
specificity (76.47%) for the disease as it was also reported in number of patients without HPS. In the
present study clubbing was present in 4 out of the 6 patients (66.66%) with hepatopulmonary
syndrome. Anand et al'¢ reported clubbing in 71.42% of their HPS group. Hira et al'’ reported
clubbing in all their patients of HPS (100%). Clubbing had poor sensitivity (66.67%) for HPS in our
study.

The cyanosis was present in 2 patients (33.33%) of HPS. Anand et al'6 did not report cyanosis
in any of their HPS patients. Hira et all? reported cyanosis in all HPS patients (100%). Both these
patients expired during the study making cyanosis an indicator of poor prognosis. Platypnea was
present in all patients (100%) of HPS in our study. It was present in 57% of HPS in the study by
Anand et allé. Thus platypnea was a sensitive (100%) as well as specific marker (100%) of the
disease in our study. Spider naevi was present in 4 patients (66.66%) of HPS. Anand et allé reported
the presence of spider naevi in 78.5% of HPS patients. However, spider naevi had a relatively low
sensitivity (66.67%) and specificity (73.53%) for HPS in our patients.

Conflicting data existed in the literatures regarding the correlation between HPS and the
severity of liver disease. A study by Abrams and colleagues!8 showed significantly lower PaO2 values
and greater shunt fractions in Child-Pugh A compared with B and C classes. Another study by
Vachiery and colleagues!®showed that hypoxaemic patients had a significantly higher child pugh
score. In our study four patients (66.66%) of HPS belonged to Child Pugh score C and 2 patients
(33.33%) to Child Pugh score B. In our study patients with HPS had higher Child Pugh score.

CONCLUSION: Thus we conclude that IPVDs and HPS as detected by contrast echocardiography are
not uncommon in patients of liver cirrhosis. They could rarely be present even in the absence of
hypoxemia. In the settings of cirrhosis of liver, platypnea strongly points to the presence of
hypoxemia. Patients of liver cirrhosis with hypoxemia or widened alveolar arterial gradient should be
evaluated for the presence of IPVDs/HPS as a routine. Transthoracic contrast enhanced
echocardiogram is a safe and accurate bedside tool for the detection of IPVDs.
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