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[Abstract] Objective To explore the advantages of indocyanine green clearance rate at 15 min (1ICG-
R15) combined with three-dimensional image reconstruction technology in preoperativ evaluation of liver
cancer,as well as its impact on the efficacy of liver resection surgery. Methods The data of the patients with
liver cancer undergoing preoperative three-dimensional image reconstruction evaluation (experimental group,
n=65) and traditional CT evaluation (control group,n=70) in the Jining Municipal First People’s Hospital
from January 2018 to January 2021 were retrospectively analyzed. All patients performed the ICG-R15 test be-
fore operation. In the experimental group,45 cases adopted laparotomy and 20 cases adopted laparoscopic sur-
gery,which in the control group had 50 cases and 20 cases, respectively. The data of preoperative laboratory
tests,intraoperative related indicators and postoperative laboratory tests were collected in the two groups. The
influences between the two kinds of evaluation modes on the effects of laparotomy and laparoscopic surgery in
liver cancer were compared. Results In laparotomy,compared with the control group,the operation time and
postoperative drainage tube extraction time in the experimental group were significantly shortened,the intrao-

perative bleeding volume was significantly decreased, the incidence rate of postoperative complications, direct
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bilirubin and AST levers on 7 d after operation were significantly decreased (P<C0. 05); there were no statis-
tically significant differences in the intraoperative blood transfusion rate, postoperative hospitalization dura-
tion,levels of total bilirubin, ALT and albumin and prothrombin time on 7 d after operation between the two
groups (P>>0.05). In laparoscopic surgery,compared with the control group,the postoperative hospitalization
duration and postoperative drainage tube extraction time in the experimental group were significantly short-
ened, the levels of AST and ALT on 7 d after operation were significantly decreased (P <Z0. 05) ;there was no
statistically significant difference in the other observation indicators between the two groups (P >0.05); in
the control group,3 cases were converted to laparotomy due to inability to excision during laparoscopic explo-
ration. Compared with the control group,the accuracy rate of preoperative evaluation of the number of liver
tumors and Couinaud segmentation localization (96. 9% wvs. 85.7%) and preoperative evaluation of liver vas-
cular variation (100.0% ws. 53.8%) were increased in the experimental group,the percentage of the patients
with actual resection range greater than preoperative prediction range was lower (7.7% wvs. 20.0%) ,and the
differences were statistically significant (P<Z0. 05). There was no statistically significant difference in the accu-
ICG-R15

combined with three dimensional reconstruction technology in preoperatively assessing liver cancer has more

racy of preoperative evaluation of portal vein invasion between the two groups (P >>0. 05). Conclusion

advantages compared with combined traditional CT, moreover which is conducive to reduce intraoperative

bleeding,shorten operation time and has the positive effect on the patients’ prognosis.

[ Key words |

tive evaluation

JHF 248 L 9 2 N 288 DL 0 0 P ek e 0 A O R R
AN T v R SR8 I B 3R 3 ) o7 e A RS 4 o AN
52 L AR SR BE AN RET A A AR S A I il
SRR T R R — e TR B LR T A I R
IR AR T ARYIBRAS & B VR I7 ik . T e B
FARAGGIFE T AR, &8 R ML Tl AT
AR WE K FR e i B e b p e T TR i Ak
TR B RVBR S ) S X T 48 Ak 9 FR L TR
ARETPPAL 3 b B, HALSE CT MELIWE 2 5 T M
Ko 4R EREARW BB L AE TX— R
T, B CT 8l 5 ATHR DL =4 ] L4k &R e ik 47
Sy i RNAL B EE AR E B LKA RS E R G
WL ST AR R 0L A = 2 JFF R AT AR, W] D)oy R T R
WM E 2 B, BT S 15 min 7 B % (indo-
cyanine green clearance rate at 15 min, ICG-R15) #f
I T VAL R R R Th B & . AR B SE
Fie IO AL A8 B DI BR AR I 2 B A 4 9 LB 536
7 & F LR (2019 JO)™ L R4 ICG-R15 J Child-
Pugh 73041 20 1 7€ VI BRI [l 8K & — 2 52 o
174 00 T AR R A6 PR IE 98 U0 2% B M R R W] fE
A7 SRR 30T TR A ST A8 3 1) T R B 38 e T s
A E] T RRAEH], BRE R .
1 #REFE
1.1 —#&FH

mE 1 73 Hr 2018 4F 1 H & 2021 4F 1 AFEPE Tl
5 — NREEBEFIRANEHT F AR I Bk 09 i 90 (8 5, 248K
G IE N A R B Y 2 B 98 A AL, AR 8 R JiTAS (]
MIPEAG T5 4 S = HE AR R QR 2, 65 1)) Fi i
42 CT 4 (R, 70 ) 5 #F — D AR T AR 05 X450 R

indocyanine green clearance test; 3D reconstruction;liver cancer;liver cirrhosis; preopera-

T FARAEEETFA . EFRPIRE A 45 6, %t
M2l 50 )5 HE s 58 F R b il 5 41 20 i, X B4 20
B, ABRUE: (DR ABRAF R =18 2, & F AR
e A 8, 6 TR A0 5 ) 5 5 (2) 4 ERUAS: A5 1 12 W T
i 98 5 (3) BE AR JC 98 J5 #8397 85 (O B AR 45
#E (Child-Pugh 43 2% A 85 B 23897 )5 72l A) HIlG IR
PORL SR, HEBRARE (1O il 25 B g A M
AR5 (2) W 0T b oJRE e A e Ak e A 5 (3) 9 1) 9 RE R S
B () ER RN Z oA Wi CT KA 2k 200F

1.2 Fik

1.2.1 RAT#475 %

P2 R AR AT AT 64 HEIRBE CT #2150 54
HpRBAM N E = REF R EE R CE R
5 BEIT7 ¥ & W0 A BR 2 |1 L 43 ) 55 i 3h ik L B i
i 1T Rk b R B R A R AS T B X 4T
Wk AR MR L K AR 3 B8 DL AL L 2 (a0 R B ik
WS R F K, S R RS RN A AT A = R 5
5 AT L RO A ) A R S KA R L LI 1,
W2 R R AT AT ICG-15 156, SR % RAT 8 h 25 &
AR i BRSSP RR  — 45 v i 1CG AR IR 2% AR
o R T AE T3 — DU S G v PR S 2 T 0| A 5
W (0.5 mg/kg, LB HHI 254 R A FD .15 min J&
H DDG 3300 K JiF 5y 66 f# £ 2 B A CH A6 LA 7D

M AETFRRE,
1.2.2 FRF#%

TR T AR CLAA T8 S i) - 28 2 - b 4 B R e
VR W MH R T R, A& T U A
o Rl 455 T L % D Bl R L L B T =AW
W AR AT R S SR B L T80 B R A R



FTREF 2024 % 1 A% 53 5% 2 M

JE AT 8 T B AR S — HF T T8 Bk o Ak 1]
DK AT S A K L bk A BEL BT A — BT, TR
B e vk e B U B b . 1S 48 A W TR O Lkl . AR
T AR BRI G A AR A S O

Ji 1 B8 TR CLLZE B i geg Sk 480D < RR IR W 2D i
FUTH 35 TR DU T b, OB R L AE AT 2 T
5cm K8 cem &b ABIETLRMET 5 cm & 8 cm &b,
58U, LU RO ORI S ZERAE . A AR
AR YERE R I7E 12 mmHg 4. BB FIH0

259

10 mm Trocar A, B A M 58 BT 5 &8 42 W A
s 5 cm & 8 cm 4bE A 5 mm Trocar, 45 8 H
PR Z T 5 cm & 8 em A E A 5,12 mm Trocar,
PRA g o &, S T Ui 2SI R B R ) A L A
S AR WA M T 56 B D) R i e, A T AT
A0 1k I KA TOTE sl i R A R . BT A% L R
12 mm Trocar Y HER B VI BRARAS . 7 & A
MRS G A 2 ARV S AR A, HEBR ANE L KB 4%
Trocar, 5 KM £TI

AR TN CT SR I CULEE R AENT VB AW B 2 1)) 5 BB Tk 2 Ik 45 28 49 = 24 o st ) 0 Ao A8 A8 P R € 96 23S o R €60 388 0 Sy S5 819 k- o
RALT TR ATET S 5 C AT INE IS W AL B MR A6 8 5 D STk AR B Ik R S8 E T Sl Ik R 55 F P T R IKR 48
B 1 e CTRERZATRLERE

1.2.3 MEIHAF

(D ARFTRL E R A5G ICG-R15 M5 AEW . &
FEIFRE AL L 2 78 T 58 95 75 JER G 17 00 B AR iy 52 56 =5 4 AAx
/bR, ICG-R15 09I %€ . 3 4 1F P J5F i Bk 73 55 0. 5
mg/kg WIWEHE 4, R ICG-R15 ik w4y 66 BE i (H
A H A F DDG-3300K 43 Hr O M 2 . (2) AR A 56
Febr A MR A B TR IR AR P g i R
Jif e e KA B B s 5 T AR h B TR IEAG 0 . (3 RS A
KAG R AL AR BE I 1] ARG I K & AR B R K
W ARG 7 d LR E R A TG AR . (4 I P4 o
B3 - A 455 AR FPF Al 9 25 & Couinaud 43 BE A2 N7
WERG R 1 K 52 4= 12 W7 o i 356 LT I 728 S5 12 W
LRSS ] 1% S e B N 1115 LU e S TS o w A LB 5
i E R B A I Ol LT E TR sl R BT
AR JbrifE.
1.3 %it$uam

N SPSS22. 0 G838 4 X B s 47 G2 1 o it
TR L o 45 TR 4L R PR Al 7 AR A

O R G A S DR IR G A - N N 1 = o )
X° Kp %ok Fisher #VIHER L L P<T0.05 N ERH
Gt L,
2 & ®
2.1 HmARITALFTHILEK

FFIE TR T I 58 T R v 7 4 35 4 W R} 2 G
BEFP>0.05), HA M, k1.2,
2.2 WMAKFHELBFILER

TEFFEFAR A 5% B4 b g, 35 41 F AR i fa)
s, Rk, 2R HERITEE L (P <
0. 05) 5 12 56 26 i 1 A T X BB 4, (H 22 3 RG24 =
SLCP=>0.05) P42 e 47 L B Jes e KAR TG B I8 22 7
(P>>0.05), W3 3, FEM WG T AR 20 45 TR
A EFEAR I TC I 2% 7 (P >>0. 05) ,fH X R4 3 4
PRI s i AR T AR A Tk DD BRI TR A R IR L I3 4,
2.3 WARBMLIBARLEK

FEIFIEF AR G AR 5 I & E & AR B B AR
FXFRA (P<<0. 05, ABAREEEMEE 1 £



260

(2.2%) JE YL 1 62, 2%, % B2 & 4E s 2
Bl (4. 0%) | B YL 4 B (8. 0%0) TP i s 2 Bl
(4.0%) Bl R Y 1 ) (2. 0%, b 1 &g 1 )
(2.0%) 4L I K i 7E 28 53 B AL B 5 249 75 31 A 3%
BT s 5xF R A g, iR 06 4 RS 51 K ] 45
BLORJG 7 d I3 BN R AST K FERER, 2 7Y
BHEIHFEL(P<0.05), %5, EEEEFRSD.
550 A e g 00 21 1 B B[] L 51 9 4 4t e ) 4

FTREF 2024 F 1 AF 5365 28

WORJGE 7T d I3 AST ALT K%, 2 S H 5
PEE (P <<0.05), WL 6,
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*1 FEFRAPHARMEL FH L

i H R4 (n=45) Xt B4 (n =50) t/X? P
ICG-R15(x +5,%) 8.0343.25 8.2343.29 0. 305 0.761
B F (V] 12(26.7) 10(20. 0) 0.592 0.442
ER (T ts.8) 60.20412. 00 59.90410. 30 0.149 0.882
FFRELn (%6) ] 36(80. 0) 41(82.0) 0.062 0.803
LN RN TR R (2 (Y0 ] 40(88.9) 42(84.0) 0.479 0.488
AFP>>500 ng/mL[n(%)] 10(22. 2) 7(14.0) 1. 090 0.297
HEA G Es.g/L) 40.5144.59 40.71+4.67 0.214 0.831
MBL % (£ 5, pmol /L) 18.10+6. 98 19.77+8. 10 1.072 0. 286
HEEMLAE (r+5,pmol/L) 5.68+2. 44 6.32+2.31 1.311 0.193
5 1M B S B H) (2 £ 5 09) 12.74+1. 26 12.76+1. 24 0.068 0. 946
M3 ALT(z+5,U/L) 34.46+18. 80 27.50420. 53 1.717 0. 089
M3 AST(z%s,U/L) 34, 26423.56 34, 07422, 24 0.039 0. 969

AFP-HGEN.

*2 BREEFAPHARTELZEBLEER

i { R (n=20) XF B2 (n = 20) t/X* P
ICG-R15(x +5,%) 7.79+2.87 8.07+2.71 0.312 0.757
ZHERE ()] 4(20.0) 3(15.0) 1. 000
R (Tt ) 63.50+12.05 60. 65410. 90 0.784 0.438
FFREAL [ (2%6) ] 16(80.0) 16(80.0) 1. 000
LN RARFE R (2 (Y0 ] 19(95. 0) 20(100. 0) 1. 000
AFP>500 ng/mL[n(%)] 4(20.0) 4(20.0) 1. 000
HEA (G Es.g/L) 41,6544, 86 41,0945, 04 0. 355 0.725
BBRL Z (2 + 5, pmol /L) 17.58+6. 49 18.47+6.43 0.436 0. 666
HEEMLAE (r+5,pmol/L) 5.67+2. 44 5.57+2.65 0.130 0.897
E 100 SRS R] (2 5 0 9) 12.86+1.51 12.66+1. 14 0.461 0. 647
M3 ALT(x+s,U/L) 32.56415.59 36. 90425, 00 0. 659 0.514
M3 AST(z#%s,U/L) 32.16425.09 36. 81423, 80 0. 601 0.551

AFP-HGEN.
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Ji 38 A3 [ (26D ]

i 23(51. 1) 28(56.0) 0.228 0.633

B 22(48.9) 22(44. 0)
FARM I (245, min) 144.90+29. 30 156. 6027, 30 2.016 0.047
AR i i (£, mL) 313.78130. 25 368.60+127.95 2.068 0.042
B 1[0 (0] 7(15.6) 14(28.0) 2.130 0. 144
il e R H AR (2t s, cm) 6.35+1.68 6.41+1.74 0.180 0. 867
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RgE| R (n=20) Xt B (n = 20) /X" P
JH98 7 [ (%) ] 0.100 0.752
Vae it 9(45.0) 10(50. 0)
FERSiin 11(55.0) 10(50. 0)
FARE}E] (2 £ 5, min) 138.2433. 44 132.5439. 15 0. 490 0. 626
ARk (c+s. mL) 177.5+16. 98 184.7413. 29 1.483 0. 146
R (%) ] 0 1(5.0) 1. 000
Jih 8 e R B A2 (2 £5 5 cm) 3.9540.69 4.004+0. 62 0.248 0. 806
PRETFIE 2 (20) ] 0 3(15.0) 0. 231
=5 FEFAPHEARGHEIERLEER
i H T2 (n=45) X R 2H (2 =50) t/X? P
A =R D) 16. 3344, 41 17.76+4.75 1.512 0.134
FERRERHER (V)] 2(4. 1) 10(20. 0) 0. 030
SURE R B (G £s . d) 5.7140.79 6.3041.04 3.095 0.003
ARG 7 d g = A
MARLTFE (Z+5, pmol /L) 23.23+7.34 25.70-+6.08 2.602 0.077
BHIEML E (x5, pmol/L) 9.71+3.02 11.0042.73 2.193 0. 031
ALT(x+5.U/L) 42,9845, 62 44,6245, 44 1. 449 0.151
AST(z +5,U/L) 31.08+4.06 36.69+4.70 6.189 0.001
HEM (xEs.g/L) 33.63+4.50 32.60+4, 67 1.089 0.279
BEMLEG I ] (L5, ) 14.32+1. 81 14.22+1.59 0. 280 0. 780
x6 BEEFAPHARGHXEBRLE
TiH R (n=20) Xt BRZ (n = 20) t/x* P
fERBE R (s, d) 11.2541. 80 13.1041., 94 3.121 0. 003
IR AEREZR (V)] 0 2(10.0) 0. 487
IR B (2 £s . D 5.5020. 51 6.25+1.25 2. 480 0.018
RJG 7 d LR ERA
ML & (7 £ 5, pmol /L) 24.65+5.71 26. 405,59 0.983 0.332
BHEML R £, pmol/L) 7.47+1.30 7.4641.57 0.022 0.983
ALT(z+5,U/L) 39.49+3.25 42,4144, 47 2.365 0.023
AST(z +5,U/L) 34.56+2.16 38.36+2.27 5.565 0.001
HWEA G Es,g/L) 40,1324, 32 39.50+4.13 0.472 0. 640
B LA ] (s, ) 12.54+1.53 12.59+1.02 0. 134 0. 894
x7 40 VF i PR A 7R LE 3
WRECEE SRR > M kze I 5t
v mo Couinaud rBt ABTHMEM  RGITA RPW RETA RECER RPBBE REP
FE AL HET [ (26) ] [n (%] () ) R R %) () () WER R (%)
WA 65 63(96.9) 5(7.7) 10 10 100. 0 11 11 100. 0
XHRZ 70 60(85.7) 14(20.0) 10 12 83.3 7 13 53.8
x* 3.936 4,222 0.371 5. 959
P 0. 047 0. 040 0.542 0.015
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