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ABSTRACT

Background and Objectives : The intrapulmonary shunt, after a liver transplantation, is expected to improve, but
the frequency, and predictors, of improvement are not well known. We studied the frequency of the improvement
in the intrapulmonary shunt, and the relation between this improvement and the clinical parameters, using contrast
echocardiography in liver transplant candidates. Subjects and Methods : Preoperative and postoperative contrast
echocardiography, with intravenous agitated saline, was performed in 25 liver transplant candidates (M : F=19 :

6, mean age=46+10). The extent of the intrapulmonary shunt was semi-quantitatively assessed on a grade scale
from 0 to 4+, according to the degree of appearance of the contrast in the left heart chambers. The etiology of the
underlying chronic liver disease, Child-Pugh classification scores, pulmonary function tests and arterial blood gas
analyses were all evaluated. The change in the shunt grade after the liver transplantation, and the association of these
changes, with clinical parameters, were also evaluated. Results : Twenty-four (96%) of the 25 patients showed
positive results for the intrapulmonary shunt on preoperative contrast echocardiography. At follow up, the shunt
was visible in only 5 (21%) patients. All 24 patients whose preoperative echocardiography revealed a positive
intrapulmonary shunt showed an improvement in the intrapulmonary shunt after the liver transplantation. There
was a significant correlation between the improvements in the shunt and the Child-Pugh classification scores
(r=0.59, p=0.02). Conclusion : Contrast echocardiography is a feasible, noninvasive, method for the detection of
changes in the intrapulmonary shunt before and after a liver transplantation, and the intrapulmonary shunt is
improved after a liver transplantation in most patients. (Korean Circulation J 2003:;33(3):212-217)
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Table 1. Underlying causes of liver fransplantation

Number of patients

Sotse (percents)
Hepatitis B-induced cirrhosis 21 (84)
Fulminant hepatitis 2(8)

104
104

Biliary cirrhosis
Primary sclerosing cholangitis
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Table 2. Baseline clinical characteristics

Age (yn) 46+10  FEVI* (%) 90.2+19.0
M/F (No.) 19/6  FEVi/FVC 80.7+5.4
Albumin (g/dL)  27+0.5 PaCO2 (mmHg) 33.1=4.5
Bilirubin (mg/dL) 125+13 PaOz (mmHg)  89.4+8.7
PT (sec) 23+68 pH 7.39+0.1
Scsczsfcclgf 85+1.6 SaOs (%) 97417
FVCT (%) 84.6+163 A-aDO2 (MmHg) 16.6+9.3

+ : forced vital capacity, T : forced expiratory volume
in1sec

ST B OE A WAQl A sy Ak #
92} (alveolar—arterial Op difference)™= 16.6+9.3
mmHgo]$tH(Table 2).
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Fig. 1. Grades of infrapulmonary shunt
(modified from Vidrinne, 1995). A :

grade 0. No bubble contrast appear-
ance in the left atrium. B : grade I. A
few bubbles in the left afrium without
complete filling of the left atrium. C :

grade Il. Moderate bubbles without
complete filling of the left atrium. D :

grade lll. Many bubbles completely
filing the left atrium. E : grade IV. Ex-
tensive bubbles as dense as in the right
g afrium.
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Table 3. Changes of grade of infrapulmonary shunt be-
fore and after liver transplantation (LT)

Table 6. Correlation between improvement of clinical
parameters and reversal of infrapulmonary shunt (LT)

Pre-LT Post-LT
Grade 0 1 (4% — 20 (80%)
Grade! 10 (40%) —0 5 (20%)
Grade |l 7 (28%)
Grade I 7 (28%) g

Table 4. Results of reversal of infrapulmonary shunt

Intfrapulmonary shunt after liver fransplantation

Improvement
No. 24/24 (100%)

Disappearance No change
19/24 (79%) 0/24 (0%)

Table 5. Changes of clinical characteristics before and
after liver transplantation (LT)

Pre-LT Post-LT p
Albumin (g/dL) 2.7+0.5 43+0.4 <0.001
Bilirubin (mg/dL) 12.5+13 1.0£0.8 <0.001
Prothrombin time (sec)  23+6.8 14+£1.0 <0.001
Score of child class. 8.5%t1.6 52+0.5 <0.001
FVC (%) 84.6+163 89.0£120 0.24
FEV1 (%) 90.2+19.0 950*£120 0.19
FEV1/FVC 80.7+5.6  81.1£59 0.45
PaO2 (mmHg) 89.4+8.7 101.5£13.6 0.001
PaCO2 (mmHg) 33.1£45 36.2£3.5 0.32
Sa02 (%) 97+1.7 97.7%+1.3 0.75
A-aDO2 (mmHg) 16693 45+11.5 0.001

9 31(p<0.001), EE?} Pa0,¢} alveolar—arterial O
difference (A—aD0y) x| 1] o]2] 5o ZAE4]
o2 9u] 3= AJolE BITH(PaO, : p=0.001, A—
aDOs @ p<0.001) (Table 5).
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Spearman’s correlation
r p* rT pT
1.6+ 06 038 006 0.15 0.32
11.5£129 025 023 0.06 042

Mean=£SD

Albumin (g/dL)

Bilirubin (mg/dL)

Prothrombin 90+ 73 041 006 024 021

fime (sec)

SC;:? doiloss. 34+ 16 059 0002 059 002
FVC (%) 46+17.9 039 006 040 009
FEV: (%) 50+17.4 035 009 030 0.16
FEV1/FVC 08+ 56 006 079 039 007

109+142 024 026 008 0.40
10+ 43 0.09 0468 024 021
Sa0; (%) 0.1£ 20 026 021 037 0.1

A-aDO2 (mmHg) 12.1+13.7 028 0.18 0.22 0.24

* 1 spearman’s bivariate correlation, T
partial correlation

PaO2 (mmHg)
PaCO2 (mmHg)

I spearman’s

A Zgo] =) Aol # QA 9
oz Zlopgrk & A
ol 7kl W)

=
¢
o
1o
1z,
:
18
>
ol
N
ST
po
O

N

2 ﬂﬁ
1o,

e

—

2

1o

ok

[

(@)

B~

of,

1o,

e \l

o =

g

>
¥

M
5
-3
(@)
8
3

o
0Q

o
o
S
3
rm

H7be ) Sy e Bl 2 Qg
[e)

ol Hul weke] gl 51L77}X] 9o] s}ado)
AAE A, 1 5 ) F3 2o «M el FA

AolMe] &

01 *H‘M_E —7}0}04 ) gu_ AR 7}
Ho| 71 feahn P19 olzjel 9t g4 EAwE

215



prostaglandin E2, 12, prostacycline, nitric oxide, glu-
cagons, vasoactive intestinal peptide, platelet acti-
vating factor &°] A& 1 gt}
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