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Chinical Significance of Renal Resistive Index Measured by Doppler Sonography
in Patients with Liver Cirrhosis

Young Sun Hong - Sa-Yong Park - Ki Nam Shim
Doe Young Kim - I Hwan Moon - Jeong Hyun Yoo*

Department of Internal Medicine and Radiology,* College of Medicine,
Ewha Womans University

Cirrhotic patients may exhibit circulatory derangement and renal dysfunction during the
clinical course. Renal dysfunction in cirrhosis can occur without specific causative factors. This
functional renal failure in cirrhosis is considered as a consequence of renal vasoconstriction.
These alterations of renal hemodynamics are already present in the early phase of the discase,
even in the condition thar the conventional kidney function tests are normal. A new method
for noninvasive evaluation of arterial tone is duplex Doppler sonography. Among the various
sonographic indices proposed, the renal resistive index(RI) is the most widely used for the
estimation of intrarenal arteriolar vascular resistance.

This study was performed to evaluate the role of Doppler sonography in early detection of
repal dysfunction and to assess the clinical significance of RI. In 25 cirrhotic patients without
overt kidney failure and ten control subjects, the RI of the arcuate artery in both kidneys was
measured by Doppler sonography. The mean RI of cirrhotic group was significantly higher
than that of control subjects(0.68 -+ 0.08 vs. 0.62 £ 0.06, p < 0.05). According to Child class,
the RI showed increasing tendency from A to C, though withour statistical significance. In this
study, the RI was significantly inversely correlated with 24hr urinary sodium amount(r= - 0.39,
p <0.05) and correlated with serum creatinine(r=0.60, p < 0.01). This study indicates that
the measurement of RI is a sensitive method to assess intrarenal hemodynamics and to detect
carly changes of the renal dysfunction in cirrhotic patients.

KEY WORDS : Cirrhosis - Renal dysfunction - Resistive index(RI).
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Table 1. Clinical and laboratory characteristics in patients with liver cirrhosis

Child Class A B C ALL
(n=2) (n=16) (n=7) (n=25)
M ! F ratio 1:1 11:5 7:0 19:6
Total protein(g/dL) 68+ 0.3 63+ 1.0 59+ 0.7 62+ 09
Albumin{g/dL) 35+ 02 29+ 04 28+ 0.2 29+ 04
Total bilirubin{mg/dL) 0.7+ 04 28+ 3.6 154 + 154 6.1 +104
AST(U/L) 66.5 + 19.5 658 &+ 285 80.0 + 43.8 69.8 + 33.6
ALT(U/L) 420 £ 170 417 £ 25.0 44.7 £ 359 426 £ 28.0
Prothrombin time(sec) 158 £ 09 154+ 2.1 179+ 36 161+ 28
Creatinine(mg/dL) 09+ 0.2 09+ 02 1.0+ 05 09+ 03
Cedml/min/1.73m?) 880+ 9.0 815+ 333 726 + 284 79.5 + 30.0
24hr urine Na(mEg/day) 817 £ 1.2 144.8 + 104.5 100.0 £ 75.0 129.0 £ 95.0
Ascites* 0(0) 13(81) 7(100) 20(80)
Encephalopathy* 0(0) 1( 6) 5( 71) 6(24)
Splenomegly* 0(0) 9(56) 3( 43) 12(48)
Varices* 2 13 5 20
Rl 0.64 £ 0.06 0.67 £ 0.06 071 £ 0.11 0.68 = 0.08

Note : All data expressed as mean+S.D.
*shown as nurmber(%)

WS Bz 2599 7 Eye 85

"o g g 740]‘21‘4 2]
‘Tg-‘] %ﬁ dAHE 422+ 15442 EA}
47, °V}7} 6 oAt %ZFT‘—J B 757 ege
119£9mmHg, H ©]¢7] ¢ T4L9ImmHgH
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Aem, 200 o] FAoA Ax FAFI} A
(Table 1).

Table 2. Comparison of general characteristics between
the cirrhotic patients and control subjects

patients control

(n=25) (n=10)
Agelyr 535+ 106 422 +154
M : F ratio 19:6 4:6
Mean arterial pressure 89 + 8 0+7
(mmHg)
Cr(mg/dl) 09 £ 03 09+03
Ri 0.68 + 0.08* 0.62 + 0.06
*:p <0.05

7} E=4Hp <0.05)(Table 2, Fig. 3).
Ao A Child £59 W& A, B, CFollA AA-F
ASE 22 064+ 0.06, 0.67+0.06, 0.71+0.112 &
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Fig. 1. Renal Doppler sonogram of a cirthotic patient who showed normal RI. Doppler signal obtained from arcuate ar-
tery showed normal Doppler flow resulting in normal resistive index of 0.61.
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Renal Doppler sonogram of a cirrhotic patient who showed elevated Rl. Doppler signal from arcuate artery

Fig. 2
showed elevated resistive index of 0.71.
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Fig. 3. Scatterplots of Rl in patients with liver cirrhosis and
control subjects. Mean values with 1 SD and numb-
ers of each group are indicated.
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Fig. 4. Scatterplots of Rt in patients with liver cirthosis clas-
sified by Child-Pugh group. Mean values with 1 SD
and numbers of each group are indicated.
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Fig. 6. Relationship between RI and urme Na in the cir-
rhotic patients.
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Fig. 5. Relationship between Rl and GFR in the cirthotic pa-
tients.

Fig. 7. Relationship between Rl and serum creatinine in
the cirrhotic patients.
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