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ABSTRACT

Background and Objectives : The clinical impact of an intrapulmonary right to left shunt, without hypoxia
(subclinical IPS), has not been sufficiently evaluated. We investigated the prevalence and clinical impact of a
subclinical IPS in patients with end stage hepatic disease. Subjects and Methods : Contrast echocardiograp-
hy, with hand-agitated saline, was performed in 72 consecutive candidates for a liver transplantation between
April 2001 and November 2001. A positive contrast echocardiography indicated an intrapulmonary right to
left shunt, and was defined as the delayed appearance of microbubbles in the left side of the heart (3 to 6 beats
after the initial appearance in the contrast in the right side of the heart). We compared the clinical events of the
patients both with and without a shunt, i.e. death, spontaneous bacterial peritonitis, sepsis, hepatic encepha-
lopathy or variceal bleeding. Results : A subclinical IPS was detected in 19 of the 72 candidates for a liver
transplantation (26.3%). All these candidates were Child class C liver cirrhosis. There were no differences in
the baseline characteristics between the patients and those without a shunt in the Child class C (n=57). The
mean PaO2 value of the patients with at least a 3+ left ventricular opacification (3 to 4+, n=6) was significantly
lower than those with a 1 + to 2+ left ventricular opacification (n=13) (764+10 mmHg vs. 103+13 mmHg,
p< 0.05). The mortality was not significantly difference between the patients with (5%, 1/19) or without (21%,
8/38, p=0.24) a shunt. Also, there were no significant differences in the clinical events during the mean
follow-up period of 7+3 months (68.4% vs. 83.5% p=0.12). Conclusion : Subclinical IPS's are not un-
common in patients with end stage hepatic disease. The extent of shunting correlates with the level of arterial
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oxygenation. However, a subclinical IPS is not associated with the mortality or clinical events of the patient

selected. (Korean Circulation J 2003533(1):52-57)
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Fig. 1. Contrast echocardiography. The relative opacifi-
cation of left ventricle in patients with positive contrast
echocardiograms was quantitatively assessed on a scale
of 1 to 4+. Minimal left ventricular microb-ubbles was
graded 1+ (A), extensive microbubbles opacification
with clear endocardial definition was graded 4+ (B).
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Fig. 2. Relation of arterial oxygenation to extent of left
ventricular opacification. PaO2A partial pressure of ox-
ygen in arterial blood.

Table 1. Baseline clinical characteristics of study patients with child class C liver cirrhosis

Positive contrast (n=19)  Negative contrast (n=38) p

Age (years) 51 £ 9 48 + 8 0.18
Men/Female 14/5 31/7 0.49
PaO2 (mm Hg) 93 +20 89 + 20 0.73
Bilirubin (mg/dL) 10 £ 1.1 11 £ 1.4 0.33
Aspartate aminotransferase (U/liter) 60 *24 173 +327 <0.05
Alanine aminotransferase (U/liter) 36 +28 64 + 69 0.09
Albumin (g/dL) 2.7+ 0.3 28t 0.6 0.32
Prothrombin time (INR) 23+ 1.0 24t 1.4 0.74
Etiology of liver cirrhosis (%) 0.24

Hepatitis B 15(78.9%) 33 (86.8%)

Hepatitis C 2(10.5%)

Alcohol 1( 5.3%) 3(79%)

Cryptogenic 1( 5.3%) 2 ( 5.3%)
Pulmonary function test

FEV1 (% of predicted) 92 +23% 93 + 20% 0.51

FVC (% of predicted) 89 *£21% 91 + 19% 0.55
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Table 2. Short-term clinical outcomes of patients with child class C liver cirrhosis

Positive contrast (n=19) Negative contrast (n=38) p
Mean follow-up (months) 6.63.4 7.63.0 0.25
Death 1(5.3%) 8 (21.1%) 0.24
Variceal bleeding 4 (21.1%) 9 (23.7%) 0.82
Encephalopathy 4 (21.1%) 7 (18.4%) 0.81
Spontaneous bacterial peritonitis 2 (10.5%) 3(7.9%) 0.74
Sepsis 2 (10.6%) 7 (18.4%) 0.18
Transplantation 11 (57.9%) 14 (36.8%) 0.13
Death after tfransplantation 2/11 (18%) 0/14 (0%) 0.18

ICH76+10 mmHg vs 103113 mmHg, p<0.05)
(Table 1) (Fig. 2).
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