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Hypoxemia In Liver Cirrhosis And Intrapulmonary Shunt Determination Using
Tc-99m-MAA Whole Body Scan

Kye Young Lee, M.D.*, Young Whan Kim, M.D., Sung Koo Han, M.D., Young Soo Shim, M.D.,
Keun Youl Kim, M.D*. and Yong Chol Han, M.D.

Department of Internal Medicine, Seoul National University, College of Medicine, Seoul, Korea

Background: It is well known that severe hypoxemia is often associated with liver cirrhosis
without preexisting cardiac or pulmonary diseases. Pulmonary vascular impairments, more specifi-
cally, intrapulmonary shunting have been considered as a major mechanism. Intrapulmonary shun-
ting arises from pulmonary vascular dilatation at the precapillary level or direct arteriovenous
communication and has relationship with the characteristic skin findings of spider angioma. How-
ever, these results are mainly from Western countries where alcoholic and primary biliary cirrhosis
are dominant cuases of cirrhosis. It is uncertain that the same is true in viral hepatitiss associated
liver cirthosis, which is dominant causes of liver cirthosis in Korea. We investigated the incidences
of hypoxemia and orthodeoxia in Korean cirrhotic patients dominantly composed of postnecrotic
cirthosis and the significance of intrapulmonary shunting as the suggested mechanism of
hypoxemia.

Method: We performed the arterial blood gas analysis separately both at the supine and errect
position in 48 stable cirthotic patients without the evidences of severe complications such as
ascites, variceal bleeding, and hepatic coma. According to the results of arterial blood gas analysis,
all patients were divided into hypoxemic and normoxemic group. In each group, pulmonary
function test and Tc-99m-MAA whole body scan were performed. The shunting fraction was
calculated based on the fact that the sum of cerebral and bilateral renal blood flow is 32% of the
systemic blood flow.

Results: The hypoxemia of PaO- less than 80 mmHg was observed in 9 patients(18.8%) and
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Orthodeoxia more than 10 mmHg was observed in 8 patients(16.7%). But there was no patient with

significant hypoxemia of PaO: less than 60 mmHg. PaO; was significantly decreased in the patients

with spider angioma than the pathients without spider angioma and showed no correlation with the

serologic type and severities of liver function test findings. Any parameters of pulmonary function
test did not demonstrate the difference between normoxemic and hypoxemic group. But hypoxemic

group showed significantly increased shunt fraction of 11.4 +4.1% than normoxemic group of 4.1

+2.0% (p<0.05).

Conclusions: Hypoxemia is not infrequently observed complication _ in liver cirrhosis and

intrapulmonary shunting is suggested to play a major role in the development of hypxemia. But

there was no great likelihood of clinically significant hypoxemia in our domestic cirrhotic patients

predominantly composed of postnecrotic type.
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Table 1. Patients’ Characteristics(n=48)

Age(years) 523%87
Sex
M 39 (81.2%)
F 9 (18.8%)
Serologic Type
B 34 (70.8%)
C 4 ( 8.3%)
None 10 (20.8%)
LFT Findings
Albumin(g/dL) 32405
Bilirubin(mg/dL) 14103
Alkaline phosphatase(IU/L) 110£30
Cholesterol(mg/dL) 12015
Prothrombin time(%) 64t 7
Platelet(mm’) 108,000-£29,208
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cholesterol 5-2] 7715744}, prothrombin time 9 ac-
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£ Al HiAbE HNFARATE o] f3le] FuY
AAE9Me 449, 80 mmHg witolH A4ka
gZ ooz At dolsiellA ZFAEE =t
A W3S 2% ¥ 153 AT oh] SREATA
£ ARl 7184 gAAEFe] /7 dsina T
A BAFL VI delellA e S sl o
olflellA 9] FME A EshE ) 10 mmHgold XolE
VR off e BAsqich
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Table 2. Related Symptoms and Signs(n=48)

n percent
Dyspnea 1 21 %
Platypnea 0 00 %
Cyanosis 1 2.1 %
Clubbing 0 00 %
Spider 25 52t %

18.8% 9] BIEE H3lom o]|Foll4 FHE LTS o]
82 70~79 mmHg, 1%L 60~69 mmHgZ 4] o7}
T 7 R AALEFS Bogs gl
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Table 3. PaO2 at Supine Position (n=48)

PaO-(mmHg) n percent cum. percent
- 59 0 00 % 00 %
60 - 69 1 21 % 21 %
70 - 79 8 16.7 % 188 %
80 - 89 14 292 % 479 %
90 - 25 52,1 % 100.0 %

Table 4. Orthodeoxia More than 10 mmHg (n=8,

16.7%)

No. supine PaOs, errect PaO
1 99 mmHg 74 mmHg
2 96 mmHg 81 mmHg
3 95 mmHg 83 mmHg
4 95 mmHg 60 mmHg
5 94 mmHg 76 mmHg
6 91 mmHg 71 mmHg
7 74 mmHg 60 mmHg
8 65 mmHg 51 mmHg
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Table 5. Differences of Supine PaO: and Or-
thodeoxia between Spider(+) Group
and Spider(-) Group

Table 6. PFT Findings in Normoxemic Group
and Hypoxemic Group

Normoxemic ~ Hypoxemic value
spider(-)  spider(+) p-value (n=14) m=9 ¥
n(%) 23 (479%) 25 521%) - vy 345= 089  309= 058 NS
Supine PaO(mmHg) 937105 87.0%114 0.041 % FVC 963 =210 916 =220 NS
Orthodeoxia(mmHg)  38%43 134%106 0028 FEVi(L) 273= 068 258~ 049 NS
ZE\];I?}\:/\II cy 09 T2 994 =232 NS
RV([I, Y 89 x77 828-51 NS
15.] mmHgs} 4.3+8.1 mmHg, C&TFo] 9234173 y R\i 186= 061 178= 085 NS
{7
mmHgQ}- 3.844.2 mmHg, :La]j!_ g)éi}-zﬂ _‘i,_x]x}.yl, FRC(L) 1184 =372 1126 =420 NS
HWAsIA) QIkE ZollAlE 86.4210.1 mmHge} 3.4+ % FRC 301= 066 258= 19 NS
cw 944 201 1289 =375 NS
— 511% 103 458= 108 NS
RV Moy 1129 =505 909 =198 NS
(/]
55 mmHg2A 7 TS| HOE Aol ol 2ol pLcOmUmin oo L0 e s N
AE IR Askekp>005). B3 2k A% A mmHg) P 6 1.
% DLCO 779 £ 73 676 *218 NS
0

=2 Jehllx= 7271% %121 ¥4 albumin, choleste-
rol, bilirubin %=X} % prothrombin time <=X|9} E-=¥&]
AR 9 7R g Al ERIg
AL A2 {old AT E Jeblie 232
shis =R elekek(p>0.05).
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T3 AFALEST R ERsle] AEESS
sk UNE FIstaAl dH7I5 A} sluigieh]
% ZHstl =34 A"RFVO), 124 Hige
(FEV), FEV/FVCE2] =33 7]4 spirogram A%}
54 AFEIERO, AF BHRV), WsE
(TLC), RV/TLC u}-&59] 7t = 8-4 A& FollA &+
2l foltt Aol g Vel AISAA AEE B
A kL, HES(DLCO)E 1 Fg X9} oAIF2]7L
27k AAAEEZ Tl 16.1+4. 1ml/min/mmhg 7}
77.9+173%, AAEEZFoNA 13.6+4.1 mlmin/
mmHg#} 67.6+21.8% 24| AAALEZFolA] 7450
AT 73S ViERNZ 3R kel BAERI
ol4el Aol WHESIA Ytk Table 6). Tc-99m-
MAA ZEFAE olgslo] 33 shiREe A
£85I 11.444.1% 24 AFA48579] 4.1+
2.0% Xt} §-213Kp<0.05) =eo]E VehNdek(Fig. 1).

* NS: Non-significant
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Fig. 1. Shunt fraction in normoxemic group and
hypoxemic group, determined by Tc-99m-
MAA whole body scan.
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