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Application efficacy of three-dimensional visualization combined
with indocyanine green clearance test in operation for patients
with liver tumor and comorbid cirrhosis
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Abstract Background and Aims: Complications and hepatic insufficiency are likely to occur in patients with liver tumor
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and concomitant liver cirrhosis after hepatectomy due to the always presence of poor liver functional reserve. So,
accurate preoperative clinical assessment and precise intraoperative resection scope are of great importance for
the outcomes of patients with liver tumor and concomitant liver cirrhosis undergoing hepatectomy. This study was
conducted to investigate the efficacy of using three-dimensional visualization technology (3DVT) combined with
indocyanine green (ICG) clearance test in operation for patients with liver tumor and cirrhosis.

Methods: The clinical data of 57 patients with liver tumor and cirrhosis undergoing hepatectomy with 3DVT
plus ICG clearance assessment from May 2019 to March 2020 (observation group), as well as 62 patients with the
same conditions undergoing hepatectomy with 3DVT plus traditional Child-Pugh assessment from January 2018
to April 2019 (control group) were retrospectively analyzed. The main clinical variables and the incidence rates of
postoperative liver dysfunction and other complications were compared between the two groups of patients.
Results: There were no significant differences in the basic data and each inflammatory factor and liver function
parameter between the two groups before operation (all P>0.05). The operative time showed no significant
difference between the two groups (P>0.0S), but the intraoperative blood loss and length of hospital stay were
reduced in observation group compared with control group (both P<0.05). In either group, all inflammatory
factors and liver function parameters were significantly improved compared to preoperative values, but the
improving degrees of them in observation group were significantly superior to those in control group (all P<0.05).
The overall incidence rates of postoperative liver dysfunction and complications in observation group were
significantly lower than those in control group (both P<0.05).

Conclusion: Using 3DVT plus ICG clearance test in operation for patients with liver tumor and concomitant
liver cirrhosis is helpful for accurate preoperative judgment of the space structure relations between liver tumor
and surrounding tissues, determination of the liver resection volume and residual liver volume, and estimation
of the liver functional reserve, and also can reduce the intraoperative blood loss and postoperative traumatic
stress reactions of the patients, shorten hospitalization time, and decrease the incidence rates of postoperative
complications and hepatic insufficiency. So, it has good application value and is recommended to be used.

Liver Neoplasms; Liver Cirrhosis; Hepatectomy; Imaging, Three-Dimensional; Indocyanine Green
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Figure1 ICG testing process
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Figure 2 3DVT-assisted liver resection model

A: Clear presence of the space relations of the liver tumor with the adjacent arteries, veins,

kidney, adrenal gland and biliary system after three dimensional reconstruction under highlight; B: Precise resection of the liver tumor

after determination of the occupying volume of the tumor and residual liver volume by systematic planning of the cut surface and input

of body height and weight
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Figure 3 Surgical specimen (precise resection of the lesion as evidenced by intact capsule and minimized surgical trauma)
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2.1 WMARLHFRLRIT

P ZE A — R LR AR R L PR
FES A s o AT S L MR AL E L MO EAR SR, 2
SRS E L (HP>0.05) (£1) .

R RET—RARLLER
Table 1 Comparison of the general data

US| Xt AR )

bR (n=57) (n=62) X P
S (%, x+s) 509+17 515+16 0262 0.793
e (%) ]
L: 30 (526) 33(532)
I 27 (474) 29 (46.8) 0004 0.948
%
N 53(929) 55(88.7)
N 3(53) 5 (81) 0399 0.527
G 1 (1.8) 2 (32)
< HATN T B
H 10 (17.5) 13 (20.9)
g 47 (825) 49 (79.1) 22 RS/
Pl {57
el 32 (56.1) 35(565)
2 F 25 (439) 27 (435) 00010973

JifyeE B2 (em, x+s) 365+0.19 371+0.17 0223 0.824

2.2 MAFAREXIERILE

PIZH TR I | I, 2R git e R
S (P>0.05) ; WAL A AR i o & . A3 BE 1))
TR, ZRBAGIFEE XL ($HP<0.05)
(#2) .
2.3 MAZWEIRILE

P 2H B8 3 R T A A E T 5 I B BE 4 A
KV ZERH LRI FE L (HP>0.05) . K5
7 d, WAMWTNF-« . IL-6/KF % AST, ALT,
TBILY 8% B AR FTKF B B REAL, mIL-2/KF
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T XHR4 (¥P<0.05) (%3) .

F2 FAREXIEIREER (7xs)

Table2 Comparison of the surgery-related variables (x+s)

g AME RTHIE  fEpe
: (h) (mL) (d)
MEZ (n=57) 5.81+0.16 260.17+843  9.73+0.26
XTHEZH (n=62) 5.53+0.12 285.81+8.15 12.29+0.85
t 1.418 2.184 6.576
P 0.159 0.031 0.000

3 REETFSHFIIEEIEIRILER (Fxs)
Table 3 Comparison of the inflammatory factors and liver

function indexes (Xzs)

T&bs MEH (n=57) XTHRZ (n=62) P

TNF-a ( pg/mL)

N} 474+04 48.1+0.5 >0.05

ARG 74d 99+0.2" 154 +0.7" <0.05
IL-2 ( pg/ml.)

ARG 498 +0.3 50.4 +0.8 >0.05

AfF 7d 121.5 +0.8" 106.8 + 1.8" <0.05
IL-6 ( pg/mL)

AR 121512 1226+1.8 >0.05

RJF 7d 472+1.1" 60.7 +0.9" <0.05
ALT (U/L)

;] 56.2 1.1 57.1£0.9 >0.05

AJF 7d 39.6+1.2" 46.7 +1.0" <0.05
AST (U/L)

P/ N:] 40.5+0.9 412+£1.1 >0.05

RE7d 33.9+1.0" 374 +13" <0.05
TBIL ( pmol/L )

P N:i] 18.4+0.8 18.9+0.9 >0.05

NERE 13.6 +0.4" 16.1+0.7" <0.05

TE: 1) SARFTE, P<0.05
Note: 1) P<0.0S vs. preoperative value

2.4 MARMERERHEEREERLR
ARG HE B DEARN 20 kAR, 2%
BTG E L (¥P>0.05) , WEH ARG
DIBEA 4 5 & AR AR T X IR (P=0.028)
(F4) ; WL, 11, NP ERRERN R A REFY
TGt X (¥P>0.05) , HUWEAR)G BT K
iE AR BAR XA (P=0.045) (%5) o W
YA 5 38 T R & AR BE T B o i o v 45 M Y

x4 KEHHERESRER [0 (%) ]
Table 4 Comparison of the different grades of postoperative
liver dysfunction [n (%)]

217 A B % C% 5844
WEZA (n=57) 6 (105) 1(1.8) 0(00) 7(12.3)
XHRZH (n=62) 17(274) 2 (32) 2(32) 21(339)

x> 3.715 0.249 1.811 4.835
P 0.054 0.618 0.178 0.028
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Table 5 Comparison of the postoperative complications [ (%)]

ikl 1% 11 %% IV % V4% B
WERL] (n=57) 2(3.0) 6 (10.6) 1(18) 0(0.0) 0(0.0) 9 (154)
XTREAH (n=62) 6(9.7) 16 (25.8) 1(1.6) 0 (0.0) 0 (0.0) 23 (37.1)

X’ 1.580 3.196 — — 4.007

P 0.209 0.074 — — 0.045
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