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Abstract

A 62-year-old man with liver cirrhosis and hypoxemia was admitted to evaluate the etiology of hypox-
emia. The patient had noticed exertional dyspnea for three years. Physical examination, laboratory tests,
ultrasonography and liver scintigraphy revealed liver cirrhosis. The arterial blood gas test showed hypox-
emia (Po: 46.3 mmHg). Chest roentgenogram showed old pulmonary tuberculosis and the pulmonary
function test demonstrated decreased FEV1.0% and %DLco, which did not account for the marked hy-
poxemia.

Contrast echocardiography was performed by injecting hand-agitated saline into the antecubital vein.
Three seconds after the right ventricle was opacified, the contrast echoes appeared in the left atrium and
then the left ventricle. Pulmonary arteriography revealed no pulmonary arteriovenous fistula. Hemody-
namic data showed low pulmonary vascular resistance. Contrast echocardiography by injecting hand-
agitated saline from the catheter tip was performed at both pulmonary arteries and the left atrium was
opacified by each injection. The hypoxemia was mainly attributed to a intrapulmonary arteriovenous
shunt.

Although the etiology of hypoxemia in liver cirrhosis seems to be multifactorial, the intrapulmonary
arteriovenous shunt is the most important factor. Contrast echocardiography was useful for detecting this
shunt.
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Table 1 Laboratory data

TP 6.8 g/dl
ALB 2.8 g/di
T-Bil 1.4 mg/d!
GOT 95 TU/d!
GPT 39 TU/d!
LDH 389 TU/d!
AL-P 79 1U/dl
y-GTP 41 1U/dl
ChE 498 1U/dI
ZTT 29.6
TTT 18.7
T-Cho 136 mg/d!
TG 72 mg/di
BUN 12 mg/dl

PT 13.0 sec
aPTT 43.4 sec
HPT 44%

WBC 4,500/m!
RBC 466X 10*/ml
Hb 14.0 g/d!

Ht 42.8%

Plt 16 X 10*/ml
CRP <0.18

FBS 90 mg/d/
ICG R:s 61%

KICG 0.029 (>0.158)
HBs-Ag -

HBs-Ab 67.9%
HBe-Ag -

HBe-Ab 87.4%

Table 2 Arterial blood gas analysis

pH 7.454
Pco: 34.5 mmHg
Po: 46.3 mmHg
HCO:s 24.2 mmHg
BE 0.2
O:sat 84.6%
A-aDo: 60.6 mmHg
KIGRE: fFLyX&z&il.
BRE: 1986 £ 5 &0, FHiERICIFREEEE B

BT DL ICho7h, Bk, BEIELEDP oL
1988 4F 11 A1, @M ADEEVCTHIBEIC 3 » A AR
L7z, 1989 5 A, F1ERIPRREEAHRL, EHEB
FUBHS BB L0 YR e 22 L, BROEREZR
FEAHS 51.5mmHg & EEERMAE % RO 72720, Ab&
ool BLEREIZ30EMTI H20ATHSHA, 1045
M BEL LTz, RIEEE o7,

ARBRBFEAE : HE 167cm, KE 57kg, ME 142/
80 mmHg, Ak$H 68/min ¥, HKE 18/min, OFIZF T
J =¥, M bRIgE RO . LIEZ ERER
REFdhbhorz. BREEEDOEGEIIZRDOON LD
7o BEERCIXAT % 3 MEfeAbA L7, BREE, FEK, FE
KLBE, BEBROZEIFD SN, o7z, HEFEH
WCIEREFRRIE 2o 7.

ABBREMRR: 7TLV7IVOKTEITOT) ¥
O, FEZOLALBERICO LRFALNRT.

Table 3 Pulmonary function test

TLC 6.791
vC 4121
FEVio 2401
%VC 119%
FEV1.0% 59%
DLco 7.70 mi/min/mmHg
DLco/VA 1.26 mi/min/mmHg

AV VI ATT—EBIUNSTTRAF VT A
DIET, ICG EHFED LF, KICG NEENFED LN
7= (Table 1).

REARTETIE, REHRELRO. BRI
MRECTIHBEEED Y - 2Rz B F7
57 4 —CIRMEEIERD SN do72h5, FEEDHE
INEEDEREZRDT:.

BIRILHE A AT R (Table 2) TIIEESE 46.3
mmHg, A-aDo: 60.6 mmHg T, {KEEEIMAE & A-aDo: D
BAKARES bz, itEEEIRAS (Table 3) Tid 1 %
DIET LILEEEDE T A RO b7z,

MIEh X #EE (Fig. 1) T, A LEICBEIBMERRE
BOBEE2ED L LUANIIFTRIIFED N o 7.
LEM (Fig. 2) CTIHEEFRIRO Lo,

LI a—-RRETIHOHER, FERE, LAYy
Y MEBERO N otz HERY S 0&EBEE
KEBEDNY FT7VF—Yavickbars b7 X}
LILIa—[E*T-72. 23 bR MIGE, BEIC
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Fig.2 Normal electrocardiogram of the patient
No abnormal findings.

Fig.1 Chest roentgenogram

Old pulmonary tuberculosis is seen in the right upper lung
field. The cardiothoracic ratio is normal.

Contrast echoes are seen in the left atrium (arrows).
RV =right ventricle; RA=right atrium; LA=left atrium

HBHEL f:fi’ B3 BBRIEE ICHN, ANEEIR Y v >~ Table 4 Right heart catheterization
b DFFAEDTRIE E L7 (Fig. 3). PCWP (8) mmHg

L RMATEIRE L OPIE IS RE 13320 5T, L PA i s

=g . oo it T RV 26/5 mmHg

IR 57,61 /min & S OBHIRAEE R L, WS iy P n
13T LTV 7z (Table 4). co 7.64 I/min

MEIIRE R T3, MBFMIREOR R IR LN % Cl 4.75 lfmin/m?
o 7= (Fig. 4). R i

. i . SI 63 m//m?

E'L‘ TS }b$ﬁ7_§5§, ZEEJ:T@%HH]‘EI’EJRZ,P 5a PVR 52.3 dyn-s/cm’

Y RIA BT I—HER o WTRORBRY ) Zmem
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Fig. 4 Pulmonary arteriogram
There is no pulmonary arteriovenous fistula.

Table 5 100% oxygen inhalation
Before 10 min 20 min
pH 7.462 7.443 7.471
Po:(mmHg) 452 241.8 262.8
Pco:(mmHg) 324 33.9 32.9
Ozsat (%) 84.1 99.6 99.7

Shunt ratio=20%

Fig. 5 Contrast echocardiogram after injecting saline into the pulmonary artery

Contrast echoes appear in the left atrium (arrows).

Abbreviations as in Fig. 3.

SOEACBWTHEREICTY T A MSHIL, Z
MIZE Dy, MHEERY v~ NS ICEATYS
Z L Hhdro 7z (Fig. 5).

100% O: AL DEIE L7z v &~ FERIF 20% T
& o 7= (Table 5).

% B

FFEERETIE, L&ICFT7/ —ERALNEZ LI
OHRFEI VSN TEY, 1935 FFEBIIRMER TR
DOETAIZ LSO TRENY, KEREILE % &6F L7z
R DFETHFIT, MBIRICEEEE Y =V 2 1EA LITE)
HIREOBRELRYENSEBEAO NI L) MEDD
50 T BEEHBAOMERISET F ¥ L

micropaque % 7E A LHiZRTH | spider nevi AR DIHZEAT 13
B 6 BIICA S, BHS 207 peripheral pulmonary AV
shunt 25 1 BlIC A SNz L DEHEYL H 5. FFHEETIE
i) 2809 - e M VESh Y - DI £ BBl D
R VM % 4E U closing volume A5 EH L TWwb & &
NTW5B9, LA L hypoxemia DFERE & closing volume
LRLFLLAIEET, 2% < ED closing volume O
FRZFCERAEBREMEYHATLZ LR3ET R
LweEzbhnsy, FliETCOT ALBEEZ
BT &) i E oML, MifasED LRI AFEZ
FEBIC BV CRREZMICEH S TR, 2D L)
12, FERZSE (S0 ) KB R IMAED A = X 4 & LTHii
WENEIR S v >~ b, RAERGERZE, ILHES % &
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EZLNTWBED, FRo0 ) LENEIERS v~ b
ERER-MROAREESF LR, BBEENEOCEE L
EREEZONTVS. ZOMABHERD v~ M
®mTc-MAA 2 & ARty ¥ F 7574 —12& DFEH
ENTV %50, MAA DRLFH A Xid 20-50 pm TIEH
MEMME EEE T HICHESNS. YTc-MAA ®
BETHUSN DRSS &b 2 LT, MNEIEIR
Py MRFERT A LN TES.

Y FFAMLTI-HEEREESA 7 0NT N
fiz@B LI R0, FILMELXVOY ¥ b
DFEBHICEbONTELY, LBFEIF R ELRNT Y
A FOHBERD LEBICHEBIFHIRE? 255 5.
FEF TSR EE, L ZOEAHRIBEETE T
5. FFBEEEICBVWTELRIZI Y M T X MASHET
5 Z LS EobibhOBmEDINI D 2D,
HlxshTwnwaon,

4, IV FFTAMAFATLE LTHERLI N
F7YV7—2a NECLAEREREKDYA 7 0NT
ViE 20-500 um & VbR TV A, IEHE OMEMIME
DREIIH 8um THAHDT, EF TIIELFENET
YFIAMEEMRW, LA L, FEFITELRICT
YEFIAMBBEDOONLT LI, TOKREEDTA S
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