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Meta-analysis of application value of three-dimensional
visualization technique in liver cancer surgery
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Abstract Background and Aims: Three-dimensional visualization helps the surgeons further directly observe the vascular
network inside the liver and categorize the variations as well as calculate the resection volume of the liver and
future liver remnant. The aim of this study was to evaluate the application value of three-dimensional visualization

technique in liver cancer surgery.
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Methods: The clinical trials and observational studies concerning the application of three-dimensional
visualization technique in the surgical operation of liver cancer were collected by systematically searching the
databases at home and abroad in the time period from the inception of the databases to October 2019. The

literature screening, data extraction and quality assessment were conducted by two independent reviewers. Meta-

Results: Fifteen studies were finally included, involving 1 283 patients, of whom 647 cases underwent
preoperative evaluation with three-dimensional imaging (three-dimensional group) and 636 cases underwent
preoperative evaluation with two-dimensional images (two-dimensional group). The results of Meta-analysis
showed that in three-dimensional group compared with two-dimensional group, the radical resection rate (R,
resection rate) was increased (OR=3.05, 95% CI=1.42-6.55, P=0.004), the intraoperative blood loss was reduced
(MD=-83.87, 95% CI=-104.68—-63.05, P<0.05), the incidence of postoperative complications was decreased
(OR=0.52, 95% CI=0.36-0.76, P<0.0S), and the difference between the predicted resected liver volume and
the actual resected liver weight was lessened (MD=-103.25, 95% CI=-173.24--33.26, P<0.05); there were no
significant differences in operative time (MD=-2.03, 95% CI=-10.23-6.17, P>0.05) and length of hospital stay

Conclusion: The application of three-dimensional visualization technique in liver tumor surgery can improve
the R, resection rate, reduce the surgical injury and decrease the occurrence of postoperative complications,
which may be related to its clear, accurate and direct display and measurement of the liver and targets. Therefore,
compared to the traditional imaging technology, the application of three-dimensional visualization technique can

improve the safety of liver surgery, and has important application value in surgical practice.

20
analysis was performed by using Revman$.3 software.
(MD=-1.10,95% CI=-2.52-0.32, P>0.05) between the two groups.
Key words Liver Neoplasms; Hepatectomy; Imaging, Three-Dimensional; Meta-Analysis
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Table 1 Analysis of the difference between predicted volume

and actual resected volume and quality assessment of

the included studies
YEZ A S B REURE RS

Bégin, % 12014 =4kl 36 114+482 34
YR 36 180+482

Yamanaka, 25 12007 =4E4H 113 9+63.8 344
YR 113 174+393.3

Pianka, 25 "12011 =4k 13 111 =+1465 4%
ZHEH 13 203+ 174.1

R 2 MAXEPEMG—REEIRS CHREITE

Table 2 The general information and quality assessment of the included studies

YEZ Sl BE(n) Ry (n)  FAREFE (min) AR (mL) JEERES] EBERE (d) FETFsr

Fang, % '"2013 =fEdl 56 o 218.8+55.5 258 +167.5 10 12.1£45 o
e8| 42 G 254.7 £ 65.6 3212+ 162.7 12 109 4.4 7

i 4 1712014 =42 50 49 254.8 +29.8 487.1 +119.4 5 143+1.4 74
3| 50 43 174.6 +41.9 654.2 +196.1 13 17.1+23

Fang, % "¥12015 =4k 60 oG 294.5+61.9 695 +338.7 11 12542 84
34| 56 G 324.3 £ 83.1 651.8 + 343 15 145+45

Okuda, %5 12015 =4 49 42 782 +277 2 687 + 685 17 I 455
T 69 48 635 + 123 1750 + 1 609 31 TG

He, 22015 | 59 T 227.1+51.4 308.1 +135.4 16 12.8+3 94
i3] 47 I 304.6 + 88.1 458.1 +175.4 19 12+28

Jriak 2002015 =i 55 55 247 £ 57 400 + 87.5 g 126+3.6 94
e | 53 48 262 +53 550 + 100 J 144+35

Su, % 1"12016 =Yk 16 o 137.8 +17.5 218.1 + 1405 Jc Jo 84
T HEZH 10 o 192.0 +34.6 535+213.5 Jo v

RN, 422016 =4k 4 b 216.6 + 54.3 278.7 +73.98 3 315+7.5 94
3| 15 G 265.3 + 84.6 323 +106.11 9 39.3+58

KEE, %2017 44 18 16 510.1+116.7 564.4 +251.3 3 T 2
Y2 20 17 599.3 + 131.2 765 +316.7 5 JG 7

ZH % *12018 = | 22 ¥ o o 3 o 74
3| 22 TG Jc 7o 9 7c

TR, %2018 =44 56 T 281.5+63.4 490.6 +311.5 I 124+35 8
Ak 50 P 375.9+101.6 587.9 +247.8 G 13.0£4.1

HALPE 12018 =4 40 T o 321.9+131.5 T o 74
o 40 oG I 396.1 + 116.2 TG Jc
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( OR=3.05, 95% CI=1.42~6.55, P=0.004, (MD=-2.03, 95% CI=-10.23~6.17, P>0.05)
I’=0%) (K1) . AfbilzEsl (MD=-83.87, (KWs5) . fEBERTME (MD=-1.10, 95% CI=
95% CI=-104.68~-63.05, P<0.05, I’=97% ) -2.52~0.32, P>0.05, I’=85% ) ([Kl6) X545

(K2) . RJFFHKIEEAAEFML (OR=0.52, 95% CI= -0
0.36~0.76, P<0.05, I’'=0% ) (&3) . K¥f

=R YR Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Okuda, %5 12015 42 49 48 69 64.5 2.63[1.01, 6.79] —
AHE 4512017 16 18 17 20 15.9 1.41[021,9.58] ————f=——
7 E‘Mﬁ 4212015 55 55 48 53 6.8 12.59 [0.68, 233.53] >
W, % 12014 49 50 43 50 12.8 7.98 [0.94, 67.46] "
Total (95% CI) 172 192 100.0 3.05 [1.42, 6.55] -
Total events 162 156
Heterogeneity: Tau’=0.00; Chi’=2.48, df=3 (P=0.48); '=0% f f f 1
Test for overall effect: Z=2.86 (P=0.004) 0.01 0.1 1 10 100
k1 1 | -
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Figure 1 The radical resection rate

ZH%AE ZHEH Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight (%) 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Fang, % ""2013 258 167.5 56 3212 162.7 42 10.0 —63.20[-129.12, 2.72] +—————+
Fang, 2 "12015 695 338.7 60 651.8 343 56 2.8 43.20 [-80.96, 167.36] }
He, % 12015 308.1 1354 59 4581 1754 47 11.7 ~150.00 [-210.89, —89.11]+
Su, % 2016 218.1 1405 16 535 2135 10 1.9  -316.90 [-466.06, —167.74]4
Okuda, 25 "12015 2.687 368.5 49 1750 160.9 69 3.6 937.00 [827.06, 1 046.94] )
AR 452017 5644 2513 16 765 316.7 17 1.1 ~200.60 [-395.09, -6.11 | é——
AR 12018 322 131.5 40 396.1 1163 40 14.6 —74.10 [-128.50, —=19.70] ¢—+—
Itk | 2 192015 400 875 55 550 100 53 344  -150.00[-185.49, -114.51]4
Hﬁm 412018 490.6 3115 56  587.9 2478 50 3.8 -97.30[-203.95, 9.35|¢—m8M

AN, 2 12016 2788 74 4 323 106.1 15 53 —44.20 [-134.43, 46.03] 4
f-&/“ L4 1212014 487.1 1194 50 6542 196.1 50 107 —167.10 [-230.74, —-103.46] ¢
Total (95% CI) 461 449  100.0 -83.87 [-104.68, —63.05| <@
Heterogeneity: Chi’=371.75, df=10 (P< 0.000 01); I'=97% : f . :
Test for overall effect: Z=7.90 (P<0.000 01) -100 =50 0 50 100

i 4| e 25
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Figure2 The intraoperative blood loss
=4k ZY%E Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Fang, %5 '"2013 10 56 12 42 14.8 0.54[0.21, 1.42] —
Fang, % "*12015 11 60 15 56 17.4 0.61[0.25, 1.48] —
He, % 12015 16 59 19 47 20.2 0.55[0.24, 1.24] —
Okuda, %5 "12015 17 49 31 69 23.7 0.65[0.31, 1.39] —
ARG, % 12017 3 16 5 17 5.1 0.55[0.11,2.83) ————F—
ZE % 2018 3 22 9 22 6.1 0.23[0.05, 1.01]—————
WIRGER , 2 "2016 3 4 9 15 22 2.00[0.17, 24.07]
WO, 2 12014 5 49 13 43 10.6 0.26[0.08,0.81] ——=——
Total (95% CI) 315 311 100.0 0.52 [0.36, 0.76] <&
Total events 162 113
Helerogeneity: Tau’=0.00; Chi’=4.22, df=7 (P=0.75); '=0% F } } !
Test for overall effect: Z=3.44 (P=0.000 6) 0.01 0.1 1 10 100
=] |
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Figure3 The incidence of postoperative complications
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=4EA b’ 22 Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean _SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Bégin, % ¥ 2014 114 48.17 36 180 48.17 36 48.0 -66.00 [-88.25, -43.75] —@—
Pianka, %5 ""2011 111 1465 13 2038 1741 13 19.6 -92.80[-216.49, 30.89] —mM8+—
Yamanaka, & ' 2007 93 63.78 113 17439332 113 324 -164.70[-238.17, -91.23] +
Total (95% CI) 162 162 100.0  —103.25 [-173.24,-33.26] [IE—
Heterogeneity: Tau’=2 528.07; Chi’=6.43, df=2 (P=0.04); ’'=69% F } : :
Test for overall effect: Z=2.89 (P=0.004) -100  -50 0 50 100
44 e |
B4 HREE
Figure 4 The difference between predicted volume and actual resected volume
=4EA 4 Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight (%) 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Fang, 2 ''2013 2188 555 56 2547 656 42 11.1 -35.90 [-60.49, -11.31]
Fang, 4 "*12015 2945 619 60 3243 831 56 9.4 -29.80 [-56.61, —2.99] _
He, % 12015 227.1 514 59 3046 88.1 47 8.3 —77.50 [-105.90, —-49.10] ———
Su, % 12016 1378 175 16 192 346 10 12.6 -5420[-77.30,-31.10] ——
Okuda, %5 "12015 782 277 49 635 123 69 1.0 147.00 [64.19, 229.81] E—
G, % 12017 510.1 116.7 18 5993 1312 20 1.1 -89.20 [-168.02, —10.38|+——
Fiwde 4 192015 247 57 55 262 53 53 15.6 ~15.00[-35.75, 5.75] —
FEREH, 4 P12018 2815 634 56 37591016 50 6.3 -94.40 [-127.09, -61.71]+——
BAENI, 45 112016 216.6 543 4 2653 846 15 1.4 —48.70 [-117.00, 19.60| +—————
I, 45 2014 2548 298 50 1746 419 50 33.1 80.20 [65.95, 94.45] —
Total (95% CI) 423 412 100.0 -2.03 [-10.23, 6.17] ?

Helerogeneity: Chi’=237.13, df=9 (P<0.000 01); '=96%
Test for overall effect: Z=0.49 (P=0.63)

-100 -50 0 50 100
=4kl Y4l

B 5 FABE

Figure S The operative time

=4k ZHEH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI IV, Random, 95% CI
Fang, 45 "'2013 121 45 56 109 44 42 14.7 1.20 [-0.58, 2.98] r
Fang, % "*12015 125 42 60 145 45 56 15.4 —2.00[-3.59, -0.41] o
He, 25 912015 12.8 3 59 12 28 47 17.1 0.80[-0.31, 1.91] .
JrAe | 4 12015 126 36 55 144 35 53 16.3 -1.80[-3.14, -0 .46] "
FAEH , 2 B12018 124 35 36 13 41 50 159 -0.60 [-2.06, 0.86]
AN, 45 2016 315 75 4 393 58 15 2.8 —7.80[-15.71,0.11] —
I, 45 1712014 143 14 49 171 23 43 18.0 -2.80[-3.59, -2.01] u
Total (95% CI) 339 306 100.0 —1.10 [-2.52, 0.32] '
Heterogeneity: Tau’=2.75; Chi*=39.92, df=6 (P<0.000 01); ’=85% : ; f {
Test for overall effect: Z=1.52 (P=0.13) -100 -50 0 50 100
=4k Tk
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Figure 6 The length of hospital stay
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