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Abstract

Key words

Background and Aims: Distal pancreatectomy with en bloc celiac axis resection (DP-CAR), a complex surgery,
has many potential advantages over the conventional distal pancreatectomy (DP) in the treatment of locally
advanced pancreatic body/tail cancer, such as increasing R resection rate, reducing pain, improving quality of life,
and prolonging survival. However, the clinical efficacy and safety of DP-CAR remain controversial. The purpose of
this Meta-analysis was to evaluate the clinical efficacy and safety of DP-CAR in the treatment of locally advanced
pancreatic body/tail cancer.

Methods: Literature searches, in both Chinese and English, were performed in several national and international
databases from their inception to June 2019 by using relevant search terms. After literature screening strictly
according to the inclusion and exclusion criteria, study data extraction and quality assessment of the included
studies, Meta-analysis was conducted by RevMan 5.3 software.

Results: A total 13 studies were finally selected, all of which were non-randomized controlled studies, including
one prospective study, and 12 retrospective studies; 2 multi-center studies and 11 single-center studies. A total of
1 219 patients were involved, with 237 cases in the DP-CAR group and 982 cases in DP group. The results of
Meta-analysis showed that there were no significant differences between DP-CAR group and DP group in 1-, 2-
and 3-year survival rates (RR=0.86, 95% CI=0.63-1.18, P=0.36; RR=0.70, 95% CI=0.45-1.10, P=0.12; RR=0.93,
95% CI=0.51-1.70, P=0.82) as well as the incidence of postoperative pancreatic fistula (RR=1.12, 95% CI=
0.92-1.36, P=0.27), while the R, resection rate was lower (RR=0.78, 95% CI=0.68-0.90, P=0.000 6) and the
incidence rates of early postoperative death (RR=4.91, 95% CI=1.90-12.67, P=0.001), reoperation (RR=10.96,
95% CI=3.27-36.74, P=0.000 1), clinically relevant pancreatic fistula (RR=1.57, 95% CI=1.19-2.08, P=0.002)
and delayed gastric emptying (RR=2.78, 95% CI=1.33-5.81, P=0.007) were significantly higher in DP-CAR group
than those in DP group, further, the operative time was longer (MD=91.98, 95% CI=60.63-123.34, P<0.000 01)
and estimated blood loss was greater (MD=275.33, 95% CI=135.95-414.71, P=0.000 1) in DP-CAR group than
those in DP group.

Conclusion: DP-CAR offers no significant survival benefit for patients with locally advanced pancreatic body/
tail cancer, in addition, it will increase the mortality and reoperation rates as well as the incidence of postoperative
complication. So, this procedure should be chosen with caution.

Celiac Axis Resection; Pancreatectomy/method; Celiac Artery; Meta-Analysis
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Table 1 The general characteristics of the included studies
J [ A\
Bofpr E ER B ppoe ) HE ) s it A
Yamamoto, % ™ 2017 HZS  2001—2012  NRCS 40/32 66 194129 69 1),2),3).4),5).6),7),8), 12). 13) 7
Sugiura, %" 2016 HAS  2002—2014  NRCS 10/6 70 44/32 71 1),2),3),5),6),7),12),13), 14) 8
Okada, 25 """ 2013 HZA  2005—2010  NRCS 11/5 63 23/13 68 1),2),4),5).7),9),10), 12), 13) 8
Takahashi, " 2011  HAS  1993—2010  NRCS 8/8 65 17/10 70 1),3),6),8),9), 11), 12), 13), 14) 8
Yamamoto, %" 2012 HAS 1991—2009  NRCS 103 64 39/19 66 2),4),5),6),8),9), 10), 12), 13), 14) 8
Peters, & "9 2016 ZE[E  2004—2016  NRCS 9/8 645 2922 670 1),4),5),6),7),8),9),10), 12), 13), 14) 8
Beane, 21" 2015 EE  2011—2012  NRCS 6/14 640 57115 66 5),6),7).9),10),11), 12), 14) 8
Ham, % 2015 #EE  2004—2014  NRCS 34 580  16/15 675 1),2),4),5).7).8),9), 10), 12), 13), 14) 7
Sperti, & 21 2009 KF] 1989—2007  NRCS 32 628 2326 638 4).5).6).7),10),11),12), 14) 7
Mayumi, % 1997 HZA  1975—1994  NRCS 42 612  EKHHE 595 1),3),5),6),12),13),14) 7
W, % 2010  H1E  2003—2008  NRCS 45 556 18/16 621 7),12),13),14) 7
Fkh | 4 24 2017 P 2012—2014  NRCS 63 664 47 618 5),7),10), 12), 13), 14) 8
AN, %P 2017 hE 20102014 NRCS 2011 625 4451 613 1),3),5),6),7),8),10),11),12),13),14) 8

T 1) VARAEARR; 2) 24EARA738 3) 3ARAAFR,; 4) Ry VIBRE; 5) mlsER; 6) REIHAIE: 7) BEE; 8) I

PRAHCHEREE ; 9) B HFSGER

10) BEEEHIAL; 11) FRRFARE; 12) FARME; 13) Kilit; 14) fEBRTE

Note: 1) 1-year survival rate; 2) 2-year survival rate; 3) 3-year survival rate; 4) R, resection rate; S) Early mortality rate; 6) Postoperative

complications; 7) Pancreatic fistula; 8) Clinically relevant pancreatic fistula; 9) Delayed gastric emptying; 10) Intra-abdominal hemorrhage;
P y P yed g ptying g

11) Reoparation rate; 12) Operative time; 13) Amount of blood loss; 14) Length of hospital stay

®2 MAHREEHRETH (5)

Table2 Quality assessment of the included studies (score)

Te&

TRBIRHGE RO TE SR X IR

A

BT SSEHT BERH R EIA IR Y
W RABEIEOIA RAT RENREEHR TWER

CIK

iy

= PANZ y SHe L

S USRE we SRIOTIEE o IR
Yamamoto, 2 ®1 2017 1 1 1 1 1 1 1 0 7
Sugiura, %5 2016 1 1 1 1 1 1 1 1 8
Okada, 25 " 2013 1 1 1 1 1 1 1 1 8
Takahashi, 25 "™ 2011 1 1 1 1 1 1 1 1 3
Yamamoto, 25 ' 2012 1 1 1 1 1 1 1 1 8
Peters, 2 "™ 2016 1 1 1 1 1 1 1 1 8
Beane, 2 1" 2015 1 1 1 1 1 1 1 1 8
Ham, & 1 2015 1 1 1 1 1 1 1 0 7
Sperti, % 1 2009 1 1 1 1 1 1 1 0 7
Mayumi, 45 1997 1 1 1 1 1 1 1 0 7
Wu, & 2 2010 1 1 1 1 1 1 1 0 7
T | a5 24 2017 1 1 1 1 1 1 1 1 8
R, 45 =) 2017 1 1 1 1 1 1 1 1 8

2.2 Meta &R

2.2 AfFE A7 § Mgy BRI 2022 2 g
T OVARAEAER, s Wiy B T RGE T 2 4R R
3%, ST B 22 PURGE T 3 AR AR fF R, DP-
CARHBHERIG 1. 2. 3FEAELERSH N 55.8%
(101/181) . 30.6% (38/124) . 19.6% ( 28/141 ) ,
DP 55 H 77.1%(507/658 ) . 48.3%( 253/524 ) |
26.5% (143/540) . Meta 43 #1 45 B @ /w, DP-
CAR AW 1. 2. 3FMEAEYLT DP, HER
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I 48 it 2% & X (RR=0.86, 95% CI=0.63~1.18,

P=0.36; RR=0.70, 95% CI=0.45~1.10, P=0.12;

RR=0.93, 95% CI=0.51~1.70, P=0.82) (& 2) .
2.2.2 R, WrkFE 6 WfFsy ST T
R, Y] & 3, DP-CAR & DP 41 R, ¥J & K 70 W K
62.7% (79/126 ) . 79.2% (434/548) . &5 }
N Ry UIBRRAEPAM M EZ R BASIT 22X, H
DP-CAR 41y R, VIR Z W AT DP 41 ( RR=0.78,
95% CI=0.68~0.90, P=0.0006) (& 3) .
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DP-CAR 42 DP 22 Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Ham, % 2 7 7 23 31 14.4 1.28[0.97, 1.68] -
Mayumi, %5 3 6 6 19 5.8 1.58 [0.56, 4.47]
Okada, 2 " 13 16 29 36 14.4 1.01 [0.76, 1.34] —
Peters, 25 ¥ 13 17 43 51 14.3 0.91[0.68, 1.21] —
Sugiura, % ! 12 16 65 76 142 0.88 [0.65, 1.18] —
Takahashi, 25 " 5 16 19 27 8.2 0.4410.21, 0.96] -
Yamamoto, 25 ¥ 25 72 253 323 13.9 0.4410.32, 0.61] S
R &5 =) 23 31 69 95 14.9 1.02[0.80, 1.30] —
Total (95% CI) 181 658  100.0 0.86 [0.63, 1.18] o
Total events 101 507
Heterogeneity: Tau’=0.15; Chi’=45.64, df=7 (P<0.000 01); '=85% } } ' ,
Test for overall effect: Z=0.92 (P=0.36) 0.2 0.5 1 2 5
DP 44 DP-CAR 41 A
DP-CAR 42 DP 4 Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Ham, %5 12 3 7 17 31 14.0 0.78 [0.31, 1.95] —
Okada, 45 " 8 16 19 36 216 0.95[0.53, 1.69] t:‘——
Sugiura, % 12 16 61 76 293 0.93[0.69, 1.27]
Yamamoto, 25 ' 3 13 27 58 12.1 0.50[0.18, 1.39] -
Yamamoto, &5 ! 12 72 129 323 22.9 042[0.24,0.71] ——=——0
Total (95% CI) 124 524 100.0 0.70 [0.45, 1.10] -
Total events 38 253
Heterogeneity: Tau’=0.15; Chi’=11.18, df=4 (P=0.02); '=64% } } } }
Test for overall effect: Z=1.54 (P=0.12) 0.2 0.5 1 2 5
DP 41 DP-CAR 21 B
DP-CAR 22 DP 28 Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total  Events Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Mayumi, 45 > 2 6 3 19 111 2.11[0.45,9.81] —
Sugiura, % 7 16 38 76 289 0.88 [0.48, 1.59] —a—
Takahashi, 2 " 1 16 6 27 7.2 0.28 [0.04, 2.13]
Yamamoto, %5 10 72 83 323 287 0.54[0.30, 0.99] ——
AR 25 2 8 31 13 95 24.0 1.89[0.86, 4.12] B
Total (95% CI) 141 540  100.0 0.93 [0.51, 1.70] <
Total events 28 143
Heterogeneity: Tau’=0.23; Chi’=8.93, df=4 (P=0.06); I'=55% } " " "
Test for overall effect: Z=0.23 (P=0.82) 0.02 0.1 1 10 50
DP 4 DP-CAR4 (¢

B2 DP-CARZS5 DP ARBAEFRILER  A: VAR, B: 2EEMFR,; O 3HEMR
Figure2 Comparison of the survival rates between DP-CAR group and DP group A: 1-year survival rate; B: 2-year survival rate; C: 3-year

survival rate

DP-CAR 42 DP 4#H Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ham, % 5 7 25 31 5.7 0.89 [0.54, 1.46]
Okada, &5 Y 5 16 29 36 11.0 0.39[0.18, 0.82]
Peters, 25 ¥ 14 17 47 51 145 0.89[0.71, 1.13] -
Sperti, % BV 3 5 32 49 3.7 0.92 [0.44, 1.93] -
Yamamoto, 45 "7 4 9 43 58 7.1 0.60 [0.28, 1.26] —
Yamamoto, 25 ¥ 48 72 258 323 580 0.83 [0.70, 0.99] -
Total (95% CI) 126 548  100.0 0.78 [0.68, 0.90] <&
Total events 79 434
Heterogeneity: Chi’=6.07, df=5 (P=0.30); '=18% } } . :
Test for overall effect: Z=3.45 (P=0.000 6) 0.2 0.5 1 2 5
DP #H DP-CAR #{

E 3 DP-CARZ5 DP 4 R, VIR KL E
Figure 3 Comparison of the R, resection rates between DP-CAR group and DP group
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224 REHEE JPUERIE ISGPF & X P,

KR F, Meta 70 M1 45 1 /8 DP-CAR 4 ) R 5
DP-CAR #H DP 42 Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total  Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beane, 45 [ 2 20 1 172 73 17.20[1.63, 181.32]
Ham, % 2 0 7 1 31 21.1 1.33[0.06, 29.76] =
Sperti, % BV 0 5 1 49 11.3 2.78[0.13, 60.84] *
Yamamoto, 25 ¥ 3 72 4 323 514 3.36[0.77, 14.71] ——
el %—; 231 2 31 0 95 8.8  15.00[0.74, 304.28] -
Total (95% CI) 135 670  100.0 4.91 [1.90, 12.67] o
Total events 7 7
Heterogeneity: Chi’=2.68, df=4 (P=0.61); '=0% } } } }
Test for overall effect: Z=3.29 (P=0.001) 0.005 0.1 1 10 200
DP 41 DP-CAR %1

B4 DP-CAR 5 DP ARFIEHMILELE
Figure4 Comparison of the early postoperative mortality rates between DP-CAR group and DP group

10 I

Eﬂ:ﬁ [8-9, 11, 18-21, 23-25] T[ﬁﬁ TH%% 6 Ijﬁmﬂ‘[\_‘ [8, 12, 17-18,20, 25]

A8 T PR A O 1 R,
WK 36.1% (73/202) .

H DP-CAR 4 &k 1 %4y

30.1% (47/156) , TifE

DP 4451 30.8% (271/878 ) . 20.5% ( 120/585 ) .
Meta 43 #7145 3 i 7k, DP-CAR 45 DP 240 0y Il IR

HH OGP JBR 2 B ke R Bt 22 R (RR=1.57,

¥ G it 2% 2 % (RR=1.12, 95% CI=0.92~1.36,
P=0.27) ( B5) . 7 BF 58 "0 E G

B OHE 2 2GR 1 K A %, DP-CAR 418 11.2%
(11/98) , i DP 4 H 4.4% (17/386) , Meta
Sy HrsE R B8 DP-CAR 41 B Hi2s 2838 1y & 1 %
Wi T DP A, HEAS I L (RR=2.78,
95% CI=1.33~5.81, P=0.007) (K 6) .

Figure S Comparison of the incidence rates of postoperative pancreatic fistula between DP-CAR group and DP group

fistula; B: Clinically relevant pancreatic fistula
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95% CI=1.19~2.08, P=0.002) , i Jif 8 & 4 %

DP-CAR 4 DP A Weight Risk Ratio Risk Ratio

Study or Subgroup Events  Total Events  Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Beane, %5 1" 2 20 24 172 48 0.72[0.18, 2.81] -

Ham, & 1! 6 7 19 31 6.7 1.40 [0.93,2.11] +——

Okada, 25" 3 16 10 36 5.9 0.68[0.21, 2.13] _—

Pelers, 25 " 1 17 11 51 53 0.27 [0.04, 1.96]

Sperti, & ! 2 5 6 49 1.1 3.27[0.88, 12.10] E

Sugiura, 45 ) 7 16 31 76 104 1.07[0.58, 1.99] —_—

Wu, &5 2 2 9 10 34 4.0 0.76 [0.20, 2.85] —

Yamamoto, %5 ¥ 34 72 123 323 431 1.24[0.94, 1.64] HE-

TR, 4—; 1 14 31 34 95 16.1 1.26[0.79, 2.02] —

T e 24 2 9 3 11 2.6 0.8110.17, 3.87] —_—

Total (95% CI) 202 878  100.0 1.12 [0.92, 1.36]

Total events 73 271

Heterogeneity: Chi*=8.11, df=9 (P=0.52); '=0% t f t } }
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