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Hepatopulmonary syndrome (HPS) is a severe complication seen in advance liver disease. Its prevalence among cirrhotic patients
varies from 4-47 percent. HPS exact pathogenesis remains unknown. Patient presents with signs/symptoms of chronic liver
disease, and dypsnea of variable severity. Our patient is a 62 years old white male with a known history of chronic hepatitis C,
cirrhosis, ascites, and hypothyroidism who presented to GI/liver clinic complaining of 1 episode BRBPR, and exacerbating dypsnea
associated with nausea and few episodes of non-bloody vomit. Physical exam showed, icterus, jaundice, few small spider angiomas
on the chest, decrease breath sounds bilateral right more than left, and mild tachycardic. Abdominal exam revealed mid-line scar,
moderated size ventral hernia, distention, diffused tenderness, and dullness to percussion. Laboratory result: CBC 5.2/13.2/37.6/83,
LFTs 83/217/125/5.2/4.7/7.4, Pt 22.6 INR 1.9 PTT35.4. CT scan showed liver cirrhosis, abdominal varices, and moderated ascites
collection around ventral hernia. Calculated A-a gradient was 49.5. Echocardiography revealed patent foramen ovale (PFO) with
predominant left to right shunt. In our case, existence of paten foramen ovale (PFO) and atelectasis precludes definitive diagnosis

of HPS. Presence of cardiopulmonary shunt could be partially responsible for the patient’s dypsnea exacerbation.

1. Introduction

Hepatopulmonary syndrome (HPS) is a severe complication
seen in advance liver disease. Its prevalence among cirrhotic
patients varies from 4-47 percent [1, 2]. HPS exact patho-
genesis remains unknown. Excessive productions of nitric
oxide by the splanchnic circulation, inducing pulmonary
vasodilation and promoting angiogenesis, as well as defective
clearing of bacterial endotoxins and vasodilators by the
failing liver are thought to play a role in the pathophys-
iology of HPS. Patient presents with signs/symptoms of
chronic liver disease (clubbing, ascites, spider nevi, etc.),
and dyspnea of variable severity; other symptoms such
as platypnea and orthodeoxia are highly specific. This
entity is a diagnosis of exclusion since primary pulmonary
disease and structural heart disease must be ruled out first.
The diagnostic criterion for this illness is mentioned in
Table 1.

2. Case Presentation

Patient is a 62-year-old white male with a known history of
chronic hepatitis C, cirrhosis, ascites, and hypothyroidism.
Patient presented to the GI/liver clinic complaining of 1
episode bright red blood per rectum (BRBPR), and exacer-
bating dyspnea associated with nausea and few episodes of
nonbloody vomit. Physical exam showed icterus, jaundice,
few small spider angiomas on the chest, decrease breath
sounds bilateral right more than left, and that he was
mildly tachycardic. Abdominal exam revealed midline scar,
moderated size ventral hernia, distention, mild diffused
tenderness, and dullness to percussion. Rectal exam did
not revealed gross blood. Laboratory result: complete blood
count 5.2/13.2/37.6/83, basic metabolic panel was normal
LFTs 83/217/125/5.2/4.7/7.4, Pt 22.6 INR 1.9 PTT35.4. Chest
X-ray showed right pleural effusion with right middle and
lower lobe collapse, and CT scan showed a cirrhotic liver,
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TasLE 1: Diagnostic criteria for hepatopulmonary syndrome.

Variable Criterion

Oxygenation defect Partial pressure of oxygen < 80 mmHg or alveolar-arterial oxygen gradient > 15 while breathing room air

Pulmonary vascular Positive findings on contrast-enhanced echocardiography or abnormal uptake in the brain (>6%) with

dilation radioactive lung-perfusion scanning

Liver disease

Degree of severity
Mild
Moderate
Severe

Very severe

Portal hypertension (most common) with or without cirrhosis

A-a* oxygen gradient > 15, partial pressure of oxygen > 80 mmHg

A-a oxygen gradient > 15, partial pressure of oxygen > 60 mmHg to <80
A-a oxygen gradient > 15, partial pressure of oxygen = 50 mmHg to <60
A-a oxygen gradient > 15, partial pressure of oxygen < 50 mmHg

* A-a: Alveolar-arterial.
Criterion: [3].

abdominal varices, and moderated ascites collection around
ventral hernia.

Esophagogastroduodenoscopy showed no esophageal
varices. Calculated A-a gradient was 49.5 mmHg; pulmonary
function test showed moderated restrictive ventilatory
impairment with severe reduction in diffusion capacity. Two-
dimensional echocardiography showed a patent foramen
ovale (PFO) with predominant left-to-right shunt.

3. Discussion

The term “hepatopulmonary syndrome” was first introduced
to the academic community in 1977 after compelling
findings on autopsy were associated with clinical symptoms
[1, 3-5]. The unique pathological finding associated with
this disease is an absolute increase of pulmonary precapillary
and capillary vessels (15-100 um in diameter at rest) dilation
which are visualized by means of injection at autopsy [6]. A
few pleural and pulmonary arteriovenous communications
(shunts) and portopulmonary venous anastomosis are com-
mon findings as well [6].

The only consistent pulmonary-function test result in
patients with HPS is a decrease in single-breath diffusion
capacity. However, this finding is not specific, and may
not normalize after transplantation indicating underlying
structural remodeling [7]. Researchers have tried to tar-
get the theorized pathophysiology behind this condition.
Thus, nitric oxide inhibitors, methylene blue (inhibitor of
guanylate cyclase and cyclic guanosine monophosphate),
or nitric oxide synthase inhibition have shown transient
improvements in oxygenation at best [8]. Data from several
uncontrolled trials indicate failure with almitrine, antibi-
otics, beta blockers, COX inhibitors, garlic preparation, sys-
temic glucocorticoids and cyclophosphamide, and somato-
statin analogues [9]. Long-term oxygen therapy remains the
most frequent recommendation [8]. Experimental studies
in which development of HPS was prevented used pentoxi-
fylline, an inhibitor of the production of TNF «, suggesting
another possible mediator of this condition [10-12].

The only curative therapy for HPS is liver transplant,
and in a majority of the cases, within a couple of months,
the pathology previously described completely returns to
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FIGURE 1: Apical four chamber view showing the presence of a
patent foramen ovale with predominant left-to-right shunt.

the previous state [12-14]. However, HPS can be quite
fatal if no liver transplant is available. In one retrospective
study of about 22 patients with HPS, data analysis revealed
almost 41% in 2.5-year mortality rate in patients that did
not undergo liver transplant. One study reported a 5-year
survival of 76% in patient with HPS after successful trans-
plantation. HPS patients with a PO2 less than 60 mmHg, as
per anew UNOS policy, can be placed higher on the national
liver transplant [15, 16].

During a contrast-enhanced transthoracic echocardiog-
raphy, contrast is injected peripherally, and under normal
circumstances only the right atrium is opacify by this
substance. Presence of small amount of contrast material in
the left atrium two cardiac cycles after it first appeared in
the right atrium suggests the presence of a PFO. However, if
this material arrives to the left atrium after 4-8 cardiac cycles
prove the presence of dilate pulmonary microvasculature
confirming the diagnosis of HPS. In our patient Contrast-
enhanced echocardiography showed the presence of a PFO
(Figure 1) and the arrival of contrast material to the right
atrium 6 cardiac cycles after it was first seen in the left atrium
(Figure 2). Existence of this PFO poses a diagnostic challenge
since structural heart diseases must be excluded before HPS
can be diagnose with certainty [2, 15-17].
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Ficure 2: Contrast-enhanced echocardiography showing the
appearance of microbubbles in the left atrium 6 cycles after they
first appeared in the right.

According to Aller et al. transesophageal echocardiog-
raphy is more sensitive for the diagnosis of HPS since it
allows visualization of pulmonary vascular bed, and grading
of pulmonary vasodilatation [17]. However, severe exertional
hypoxemia in our patient, which is one of requirements for
HPS diagnosis, cannot be solely attribute to HPS since inter-
mittent right-left shunt secondary to increase intrathoracic
pressure (exertion and other physical maneuvers) can be
responsible for this symptom [2]. Thus, definitive diagnosis
of HPS in this case is hindered by the presence of structural
heart disease.
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