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Establishment of risk assessment for liver resection by liver stiffness measurement
with acoustic radio force impulse (ARFI)
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We aimed to assess the usefulness of liver stiffness measurement based on Acoustic
Radiation Force Impulse (ARFI) for the prediction of posthepatectomy liver failure (PHLF) by prospectivel
y analyzing clinical data of 200 patients who underwent hepatic resection. Univariate analysis revealed th
at liver stiffness value measured by ARFI was one of the most efficient markers in predicting PHLF as well
as an excellent indicator of the grade of pathological liver fibrosis. To improve the predictive accuracy
, we further performed multivariate analysis and established a novel formula that quantitatively estimates
the risk of PHLF by combination of 4 significant factors: liver stiffness, platelet count, total bilirubi
n, and remnant liver volume rate. The validity of the formula was verified, suggesting it could be applied
to clinical use in the future.
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Table 1

Training set Validation set

Training set 97  64.7%
53 35.3%
validation set 30
60.0% 20 40.0%
PHLF training set

18.7% Grade A: 14 [9.3%], Grade
B: 11  [7.3%], Grade C: 3  [2.0%]
validation set 14.0% Grade A: 4
[8.0%], Grade B: 3 [6.0%], Grade C: O
[0.0%]
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Table 2
AUROC > 0.7
PIt AUROC: 0.763 PT-INR
AUROC: 0.727 APRI AUROC: 0.725 FIB4
index AUROC: 0.714  SWV AUROC: 0.710

Table 1 training set validation set
Training Validation
set set P
(N = 150) (N =50) value
M/F 110/40 33/17 0.3253
66.3+10.7 67.149.5 0.677
/ 97/53 30/20 0.5544
Child-Pugh
5.4+0.6 5.4+0.5 0.9471
score
Plt x 10°/L 17062 18169 0.266
PT-INR 1.04+0.08 1.05+0.08 0.8393
Alb g/dL 3.8+0.4 3.7+0.4 0.0766
T-bil mg/dL 0.8+0.3 0.8+0.2 0.2957
KICG 0.15£0.04 0.14+0.04 0.407
min 390176 436+127 0.0906
g 94441401 88111079 0.7743
% 78420 74120 0.1938
PHLF +/- 28/122 7/43 0.4431
Metavir
F4
training set Receiver

operating characteristic (ROC)curve
F4 area under ROC
curve (AUROC) SW 0.896

AUROC: 0.827 4 AUROC:

0.825 aspartate aminotransferase to
platelet ratio APRI AUROC: 0.783 FIB4
index 0.766 SWv

Swv Metavir F
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Table 2 PHLF ROC
Preoperative factors AUROC
Routine blood examination
PIt 0.763
PT-INR 0.727
T-bil 0.650
Albumin 0.530
ALT 0.625
AST 0.606
Liver perfusion
KICG 0.579
Liver stiffness
SWwv 0.710
Fibrosis marker
APRI 0.725
FIB4 index 0.714
0.695
4 0.529
PHLF
index
PHLF PIt
AUROC: 0.763

training set

Table 2 PIt, PT-INR, T-bil,

Alb, AST, ALT, KICG, SW, APRI, FIB4 index,
, 4
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Table 3 PHLF

odds ratio 95% CI p value
Plt 1.01786 (1.01-1.03) 0.0008
swvt 20.27549 (2.1-230.3) 0.0085
Rem™ 0.272369 (0.10-0.69) 0.0061
T-Bil 0.228128 (0.05-0.88) 0.0311
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PHLF
Table 3

PHLF risk index

PHLF risk index =
-0.082-0.0177xP1t-0.3009xSWV*
+1.301xRem™*+1.478xT-bil

PHLF risk index(L )
PHLF PHLF probability

PHLF probability =
1/[1+exp(-L)]
Training set PHLF risk index
AUROC  0.823

MELD score (AUROC:
0.643) Child-Pugh score (AUROC: 0.561)

KICG
AUROC  0.579 PHLF
risk index ICG
PHLF
Validation set PHLF
risk index
Validation set PHLF risk index AUROC
0.851 PHLF

Training set PHLF risk index
)
L
very low risk: L<-3.2, low
risk: -3.2<l<-2.1, moderate  risk:
-2.1<l<-1.1, high risk: -1.1<L
Validation set
PHLF
PHLF probability

Figure
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Figure 2 validation set PHLF risk index
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