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Abstract Background and Aims: The application of medical imaging three-dimensional reconstruction
provides more intuitive and accurate data support for preoperative evaluation, surgical approach

planning and surgical operation. However, there is limited support from high quality evidence for
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whether the three-dimensional reconstruction technique is more beneficial for liver resection. Therefore,
this study was conducted to systematically evaluate the clinical effects of three-dimensional
reconstruction and two-dimensional imaging in the assistance of hepatectomy.

Methods: The publicly published clinical studies comparing three-dimensional reconstruction and two-
dimensional imaging for the assistance of hepatectomy were collected by searching several national and
international online databases. Retrieval time was from the inception of the databases to December 2018.
After data extraction and bias risk evaluation of the included studies, Meta-analysis was performed using
RevMan5.3 software.

Results: A total of 12 clinical studies were included, involving 1 428 patients with 705 cases in two-
dimensional group and 723 in three-dimensional group. Results of Meta-analysis showed that in three-
dimensional group compared with two-dimensional group, the incidence of postoperative complications
was decreased (OR=0.69, 95% CI=0.51-0.92, P=0.01), the intraoperative blood loss was reduced (MD=
-63.85, 95% CI=-98.66-29.04, P=0.000 3), the incidence of postoperative liver failure was declined
(OR=2.19, 95% CI=0.96-5.00, P=0.06), the postoperative recurrence rate was decreased (OR=0.29,
95% CI=0.16-0.53, P<0.000 1), and the postoperative survival rate was improved (OR=2.43, 95% CI=
1.61-3.68, P<0.000 1).

Conclusion: The current data show that the use of three-dimensional reconstruction technology to assist
liver resection can reduce the amount of intraoperative blood loss, reduce postoperative complications

and recurrence rate, as well as improve postoperative survival rate. Therefore, the three-dimensional

reconstruction technique is worthy of application and popularization in the assistance of hepatectomy.
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Table 1 Basic characteristics of the included studies
- P (n) AR (%) _
AL LS O R e T A
BRI, 45152018 JEF 240 036+ FELAE 200 S50+ ELZE 65 4+ T 2 24 PR + FIEL 930 + 1 599 172/220 42.4+11.4 1), 2),3).4),5)
FERUE, 512017 TS kWP 24/26 KK 1), 3)
Nakayama, 52017 JH-2H Mg+ A IR 200 P8+ e R M e 120/120 65(22~80)/67(17~81) 1),2
Wei, %2016 JH-240 s 43/31 48+10.0/50.5+10.6 1), 3), 5)
AR, 552016 iR d it ot 15/4 ER7Y 1),2),3),4),5)
Velayutham,%;‘”zow 45 B RS+ 2 40/20 PS94 1),2),3),5)
JriwAE, 4572015 Ji R P I s 53/55 53+11/49+11 1), 3) 4),5)
He, 551°2015 JF AR 47/59 R T 1),3
Fang, 252015 B NE A s 56/60 46.5+13.3/47.5+13.8 1),3
Okuda, %2015 Ji P A A4 it 69/49 66+9/64=+11 1)
Fang, 2512013 IRk EEsya 42/56 KA 2),4)
FELELL, 2192010 E b 24/23 KRR 2),5)

T DARJG ISR K A2 2) I Re R & AR 2% 3) R b i i s ) ARG 8 R % 5) RIS LAFAEAAR
Note: 1) Incidence of postoperative complications; 2) Incidence of postoperative hepatic failure; 3) Intraoperative blood loss; 4) Postoperative

recurrence rate; 5) Postoperative 1-year survival rate
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Table 2 Results of the bias risk evaluation in the included studies

TERE b (e
AT REUSI LRGN REmg CoooAmL  BREE SR BV BEBASI R
o BB T T P
SR EENREER HAME R

Jrte, 4520157 1 1 1 1 1 1 1 1 1 9
Nakayama,%ngZOU 1 1 0 0 1 1 1 1 1 7
Velayutham, 552016 1 1 1 0 1 1 1 0 0 6
Fang, 572013 1 1 1 1 1 1 1 1 1 9
FE4kLr, 551%2010 0 1 1 1 1 1 1 0 0 6
He, %2015 1 1 1 1 1 1 1 1 1 9
Wei, 25122016 1 1 1 0 1 1 1 1 1 8

HERNI, 4552016 1 1 1 1 1 1 1 1 1 9
Fang, 2015 1 1 1 1 1 1 1 1 0 8
Okuda, 212015 1 0 1 1 1 0 1 1 1 7
ZE R, 2192018 0 1 1 0 1 1 1 1 1 7
TR, 4142017 1 1 1 0 1 1 1 0 0 6

T 0FRT, 1 FR

Note: 0 standing for No, 1 standing for Yes
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—HERE t’:3-7 ] Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
A, 2572015 4 55 11 53 9.8 0.30[0.09, 1.01] —_
BRI, ZE¥ 2016 3 4 9 15 0.9 2.00[0.17, 24.07]
Nakayama, 25 2017 13 120 14 120 11.8 0.92[0.41, 2.05] ——
Okuda, Z£'1 2015 17 49 31 69 15.9 0.65[0.31, 1.39] —a
Velayutham, %" 2016 6 20 13 40 5.7 0.89[0.28, 2.85] e
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Fang, 251712015 11 60 15 56 12.0 0.61[0.25, 1.48] —
ZEERIG, 2512018 38 220 32 172 28.1 0.91[0.54, 1.54] ——
oA 25040017 11 26 20 24 11.4 0.15[0.04, 0.55]
Total (95% CI) 585 592 100.0 0.69[0.51,0.92] &
Total events 106 151
Heterogeneity: Chi’=9.66, df=8 (P=0.29); ’=17% } } ] |
Test for overall effect: Z=2.49 (P=0.01) 0.01 0.1 1 10 100

=Yg YR
B2 =#A5"HARFHEELERILEH Meta 5747
Figure 2 Meta-analysis of comparison of postoperative complications between three-dimensional group and two-dimensional
group
ZHER i’ 374 Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
A, ZE7 2015 258 167.5 56 3212 1627 42 12.6 -63.20 [-129.12, 2.72] ——
Fang, %' 2013 300 100 55 400 100 53 18.1 —100.00 [-137.73, -62.27] -
He, 2512015 308.1 1354 59 458.1 1754 47 13.5 -150.00[-210.89,-89.11]  —=—
W, 252016 300 408 4 3607 519 15 16.0  —60.70 [-108.54, —12.86] -
Velayutham, Z'12016 204 226 20 252 349 40 45  —48.00 [-194.65, 98.65] —_—
Wei, 712016 7322 386.1 31 7814 4919 43 2.7 -49.20[-249.42, 151.02] —
Fang, 251912015 695 3387 60 651.8 343 56 5.9 43.20[-80.96, 167.36] —t
ZERIG, AE12018 5227 1992 220 5483 156 172 18.6 —25.60 [-60.76, 9.56] -
BETIGE, 242017 5227 1992 26 5483 156 24 81  —25.60[-124.38,73.18] S -
Total (95% CI) 531 492 1000  —63.85[-98.66, —29.04] E
Heterogeneity: Tau’=1 371.47; Chi’=19.25, df=8 (P=0.01); ’=58% ! } ! }
Test for overall effect: Z=3.59 (P=0.000 3) -500 -250 0 250 500
ST YR

B3 Z4#A5 "4 H AR S b B H Meta 534
Figure 3 Meta-analysis of the comparison of intraoperative blood loss between three-dimensional group and two-dimensional
group
=HEE 32 Weight Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
He, Z5'912015 0 59 0 47 Not estimable
NI &% 2016 2 4 7 15 18.4 1.1410.13, 10.39] —_—h
Nakayama, 25 2017 14 120 5 120 552 3.04[1.06, 8.72] —l—
Velayutham, %" 2016 0 20 1 40 12.4 0.64[0.03, 16.48] =
ZE R, 25512018 2 220 1 172 139 1.5710.14, 17.45] e B ——
Total (95% CI) 423 394 100.0 2.1910.96, 5.00] i
Total events 18 14
Heterogeneity: Chi’=1.33, df=3 (P=0.72); ’=0% I f f i
Test for overall effect: Z=1.86 (P=0.06) 0.001 9'1 1 1‘0 1000
=Yg e 74

& 4

A5 " HARBIFINRERIBR £ X LEH Meta 317

Figure 4 Meta analysis of the comparison of the incidence of liver failure between three-dimensional group and two-dimen-

sional group
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2.3.4 REFLF LGP A SRS i F =44 (OR=029, 95% CI=0.16~0.53, P<
ER MR R e R, =4A P RIEE KR 0.000 1), PIH2ZERAGIT¥E XL (K5),

—HERE ' 3-7 4 Weight Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Fang, 2712013 4 56 12 42 28.8 0.19 [0.06, 0.65] —0—
JrAe, 72015 10 45 15 40 28.0 0.48[0.18, 1.23] —a
BN, 2512016 1 4 3 15 2.1 1.330.10, 17.82]
FE4kLL, %1 2010 4 22 1 23 19.9 0.24[0.06, 0.94] —
ZERR g, 25112018 2 64 8 42 21.2 0.1410.03, 0.68] —
Total (95% CI) 191 162 100.0 0.29[0.16, 0.53] g
Total events 21 49
Heterogeneity: Chi’=3.71, df=4 (P=0.45); ’=0% } } } }
Test for overall effect: Z=4.13 (P<0.000 1) 0.002 0.1 1 10 500
iy YR

B5 Z#EAS5"HEARE1FEREILERI Meta D7
Figure 5 Meta-analysis of the comparison of the postoperative 1-year recurrence rates between three-dimensional group and

two-dimensional group

2.3.5 RigAfE LY A6 AMfrFr>"> 58 [FHE “4k4H (OR=2.43, 95% CI=1.61~3.68, P<0.000 1),
WV Meta 0T 45 R Bon, ARG HFERET WHERAGITFE X (K6),

SHERE bt ’:3-7 Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
7t &1 2015 37 45 31 40 20.1 1.34[0.46, 3.90] ~—la—
BRI, 282016 1 4 4 15 43 0.92[0.07, 11.58] _
Nakayama, 25 2017 118 120 117 120 6.7 1.51[0.25,9.22] —_—
Wei, %1212016 23 31 25 43 18.6 2.07[0.76, 5.67| —=—
JEgker, 25192010 23 23 18 23 1.3 13.97[0.73, 269.23]
ZE R, 20512018 109 137 63 111 48.9 2.97[1.69, 5.19] 0
Total (95% CI) 360 352 100.0 243[1.61,3.68] L J
Total events 311 258
Heterogeneity: Chi’=3.95, df=5 (P=0.56); ’=0% I f f |
Test for overall effect: Z=4.21 (P<0.000 1) 0.001 0.1 1 10 1000
=Y TR

6 ZHAS5"HARF1IFEFELEE Meta 5317
Figure 6 Meta-analysis of the comparison of the postoperative 1-year survival rates between three-dimensional group and two-

dimensional group

2.3.6 #EE 5T 1F RevMan 5.3 8 b, R &

0 i
IR A 2 AR 0 7 0 56 4 AT G A
0.5

PEAMOT, 4 F 45 R % 2 K Bt L U A B 5 , P&
Meta 4} H7 45 S 6 W A4S - 4
2.3.7 A &Ants T ARIGIFRIE R RGN, W
RevMan 5.3 5P 2 1 S FELEAT 2 2005 5097 45

SE (log[ OR])

LR A W FE AR 2 P o A R S8 A X RR, R 13
Al RefETE & Kt (7). H Stata 15.0 # 17 Egger )

T, AR RN T AR (95% CI1=-22.292 93~ 0.01 0.1 1 10 100

OR
28.708 56, t=0.30, P=0.775) ([&8).
E7 ETREHREREZRMNRIE
Figure 7 Funnel plot based on incidence of postoperative

complication
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