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Safety and efficacy of pancreaticogastrostomy and
pancreaticojeunostomy after pancreaticoduodenectomy:
a Meta-analysis
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(Department of General Surgery, the Second Hospital/Key Laboratory of Digestive System Tumors of Gansu Province, Lanzhou University,
Lanzhou 730030, China)

Abstract Objective: To systematically evaluate the safety and efficacy of pancreaticogastrostomy (PG) and
pancreaticojejunostomy (PJ) for pancreatico-digestive anastomosis after pancreaticoduodenectomy (PD).
Methods: The prospective randomized controlled trials concerning application of PG and PJ in PD were collected
by searching available national and international databases. Data were extracted by two independent reviewers,

and the methodological quality of the included studies was evaluated according to the Cochrane handbook S.1.
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Results: A total of 7 studies were included involving 1 121 patients, with 562 cases in PG group and 559 cases
in PJ group. Meta-analysis indicated that PG group was superior to PJ group with regard to the incidence
of pancreatic fistula (OR=0.60, 95% CI=0.44-0.82, P=0.001), biliary fistula (OR=0.42, 95% CI=0.18-0.93,
P=0.03) and intra-abdominal collection (OR=0.50, 95% CI=0.34-0.74, P=0.0005), while there was no
significant difference between the two groups in respect to the incidence of delayed gastric emptying (OR=0.98,
95% CI=0.53-1.82, P=0.95) and postoperative intra-abdominal hemorrhage (OR=1.29, 95% CI=0.95-1.96,
P=0.24), as well as the reoperation rate (OR=0.96, 95% CI=0.61-1.52, P=0.87) and mortality (OR=0.82, 95%

Conclusion: PG is superior to PJ in reducing the incidence of pancreatic fistula, biliary fistula and intra-abdominal

320 b E G E AR A

Meta-analysis was performed using Manager 5.2 software.

CI=0.43-1.58, P=0.56).

collection, however, the safety and long-term efficacy of the two procedures still need further verification.
Key words Pancreaticoduodenectomy; Anastomosis, Surgical; Meta-analysis

CLC number: R657.5

-+ 8B YIBEAR ( pancreaticoduodenectomy,
PD ) J5 B i 5% 3 — 1 Ak 8 1 W R X A A R
B4 (pancreaticogastrostomy, PG ) FljE i
W4 (pancreaticojejunostomy, PJ) BI R, 1)
ARG BHEA RS I RN S
IR AE W & A ™ W TR A A FR I T R
Kennedy %" 545 i T8 PD A J5 B 1 & A4 7
200~20% . Adams R PD A 5 HEE % 1 %
0%~20% , FfRAEKEHRIE6%~5T%, KIGIHILH
FE0%~13% . BEEIZEIT ORI E IV, KT X
PR SR B S 10 A I Ok % o R S0t
P TR A P AU C R AR AT Meta 73 #T o

1 ARSI

1.1 XEEB R EBERE
111 BFREAR EHWNIMNET BB UIRAE PG
5 PJAH R 1 BEAL O B
1.1.2 EHANSHhAFE ARG 1) 5
= 18 JH % (2) A B . o A . A HE .
T A W BOE A W B R SUR R T
PD FAR; (3) BRARE S R F 17 W & AR HEBR A5
HE: (D) /N T 18 JH 25 (2) 90t T B 3 FA
(3) T B K U)K JBE R T T ik HE AT R R U Ak
H,
1.2 XERRRIFEMAG X
IEHLKEZ Cochrane ., EMBASE . CNKI,
PubMed . 4% 55 804 &, AL E WA KR FRW
PDARPG 5 PIAH L3 M 11 IR Bl AL X B30 . 9 S

© WA )3 i [ & F A F A EFH

2R ) A
“pancreaticogastrostomy” N “pancreatico—
jejunostomy” , XK RIAMLEE: “BET W
DIBRAR” © “BREWMIET . CBhEmET .
1.3 XEFREMITN 5 H BRI
1.3.1 FrAb eI SCMBURH SRR AE . ik
LIRS A AEHE . RREE . AGEAFR . BT
ZELNOL . THHEIE  IR RS TR K EE R
febr. w2 ZIFEH A G170 ik S ) B SCHK L R IBOBE
B, IR TSSO, X T A AR LAY i o e
RS AR =7 i TR E
1.3.2 REFRM BN ABTIER I7 %25 U )
Cochrane P AE % £ {2 1) Bl AL 6T 4K 36 19 SRR o 4
PN R MEEAT IR, BLAE (1) BEPLX R 1Y BE
BLIT %7 A 07 OB B AT G 20K (2) il i 72
SrBETT SRR R R R S (3) BEPLY IR L
el RMEE U BB EENSEH; @) Ot
A TCWFFER R BYIR X TR 1 AT 50 R 8 4k 2
Jra, ERRE AR HT (ITT) .
1.4 BRNEHRRANE

AR HG: ISGPF B/CHIREE (a) ; [
(b) ;s BN () i (d) 5 LT
(e) ;s “IKRFAR (L) ; FHERE (g) ; BEEM
W Ch) 5 FARFBAIFAIE (i) 5 BIFR () ;
fEE (k) o5« SIRESmE (1) 5 i R G
(m) 5 B EEY (n) 5 HAE W57 % 5 B ]
(o) 5 M3 (p) s VIODWZGHERRE (q) ; BEIK
% (r); Rpfgi (s) 3 JBER (1) 5 OHFER
WoCu) 5 REEEG (v) 5 HEBHE (w) .

“ . ”
pancreaticoduodenectomy’ |

http://www.zpwz.net



%3

FHEIR, F: T HERARERE Y SR & Z 25T B Meta 27

321

1.5 GitF4bE

Ak Metasr M1 & H Cochrane I 41 #E 7 /Y
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T1 MNTHBIERIFE (n)
Table 1 Baseline characteristics of the included studies (1)
Ny oy ] TR A S5 AR
s S ok P51 (%) % W PPD D e

PG PI B 4« PG PJ PG P] PG P] PG PJ] PG PJ] PG PJ]
Topal, %5 2013" 162 167 191 138 67.0 66.1 188 141" 98 102 64 65 0
Figueras, %5 2013 65 58 81 42 67 65.5 34 33 31 25 30 28 35 30 0
Wellner, 2 2012" 59 57 56 60 67 64 35 29 24 28 89 0 27
Fernandez-Cruz, 5 2008 53 55 67 41 63+13  63+14 24 25 29 30 53 55 0 0
Bassi, £ 2005" 69 8 95 56 59.3 55.5 69 82 0 - - = = — —
Duffas, £ 2005" 81 68 8 63 582x11 586x12 49 32 41 27 18 18 5 6 58 44
Yeo, 2 1995" 73 72 71 74 615x17 624+14 16 17 21 28 60 59 13 13 0

TE: 1) BEARFUbECRE AR s 2) HAlpm SAEG 3) S0 1.4

Note: 1) Number of cases with soft vs. hard pancreatic texture; 2) Overall number of cases with other diseases; 3) Reference to 1.4 portion

T MANTHBIEREFE (n) (£)
Table 1 Baseline characteristics of the included studies (1) (continued)
fE&H I A, i T e =1, 7 B = oA bR ieg 7 ]
PG PJ PG PI PG P] PG PJ] PG PJ

Topal, % 2013" 98 107 23 28 11 14 28 15 2 3 ahbedefgh,i 240 H
Figueras, 25 2013 33 29 8 7 6 10 8 3 10 9 abecdeghijk]l 61 H
Wellner, %5 2012 26 30 9 7 3 2 2 2 11 6 acdefh 34H
Fernandez-Cruz, % 2008° 26 28 12 10 1 1 8 7 15” a,b,e,d,e,f,hj,k,mn,o —
Bassi, % 2005" 32 28 13 11 1 1 1 2 22 40 b,e,d.efhkp,q —
Duffas, 2 2005™ 34 25 17 19 3 3 8 11 19 10 ab,defhknqrs —
Yeo, % 1995" 40 40 7 11 4 5 6 7 16 9 byeehkmnqtuv,w —

e 1) BB AREE AR 2) HAhp B AEG 3) 20 1.4

Note: 1) Number of cases with soft vs. hard pancreatic texture; 2) Overall number of cases with other diseases; 3) Reference to 1.4 portion

®2 PANHARWTEZRETH

Table 2 Quality evaluation of included studies

EH FitiAL 53 B B, Bk BimEk SRS TEN HATRER IR
Topal, Z¢ 2013 gk &21ES PLBEEL Bk I SEA% PN
Figueras, %5 2013 HENEIE TR G WHE Jc JEE NIERE
Wellner, %5 2012" Bt AL o3-2H ] EEE BHE T SR ARG HE
Fernandez-Cruz, 25 2008" Ffib L 755 FAEHMEE VS g TEAE VS
Bassi, 25 2005 Rt LB 2 NIEHRE Hik o SEHk NG
Duffas, %5 2005 FEMLE R RN SEE Hik 7c TR NG
Yeo, % 1995" BEHLECT AR KR W SERK Ry
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WO R BT (P=0.51, I’=0%) , Wk % 0 @ &
RN B B HE AT Meta 0 BT, S5 SR BoR, W4 R
Joi JE R A R 25 A it 2 B X (OR=0.60,
95% CI=0.44~0.82, P=0.001) , PD ARJ5 PG ik
BHAEFMTPI (B 1) .

Odds Ratio
Weight M-H, Fixed, 95% CI

2.2 HIFEEF Meta DIFER

221 REMERAF 7k CERD 5
T R R & AR R, PG ORI PYORY R E k A A
1K % %4 )R 14.77% F22.18% ( 83/562 F
124/559) . &l S5 BRER L, WEZREAE W

PG 4@ PJ4H
Study or Subgroup Events Total Events Total

Odds Ratio
M-H, Fixed, 95% CI

Bassi, 4 2005 9 69 13 82 9.9% 0.80[0.32, 1.99] 1N

Duffas, % 2005" 13 81 14 68 12.2% 0.7410.32, 1.70]

Fernandez-Cruz, % 2008 3 53 10 55 8.9% 0.27[0.07, 1.04]

Figueras, £¢ 2013 10 65 20 58 17.1% 0.35[0.15, 0.82] .

Topal, % 2013" 33 162 52 167 39.0% 0.57[0.34, 0.94] _—t

Wellner, % 2012 6 59 7 57 6.1% 0.81[0.25,2.57] e

Yeo, &% 1995" 9 73 8 72 6.8% 1.13[0.41, 3.10] -~

Total (95% CI) 562 559 100.0% 0.60 [0.44, 0.82] . . .
Total events 83 124 ) i ' .
Heterogeneity: Chi’=5.29, df=6 (P=0.51); '=0% 001 P% IQE ! Pﬂoéﬂ 100

Test for overall effect: Z=3.25 (P=0.001)
B 1 PGAL5PJAHARGBHEERLEXNILE

Figure1 Comparison of the incidence of pancreatic fistula between PG group and PJ group

/N (P=0.14, IP=38% ) , R F 2 R0 4 R ik 47
Meta 5387 . 25 ER, P ARIGIG R & 4 % 2E
S G % E X (O0R=0.50, 95% CI=0.34~0.74,
P=0.0005 ), PG AR J5 i B & AR T PICE 2 ),

222 BERRAAEFRE THIXMPTIRET
A5 E B B & A R, PG AT PT IR I BT B
& % % 4 B & 8.00% F 14.67% (45/562 Fil
82/559) o 45 FRER K, W Z ) SR M A

PG A PJ 4 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bassi, % 2005" 7 69 22 82 24.2% 0.31[0.12,0.77] I
Duffas, % 2005" 11 81 16 68 20.2% 0.51[0.22, 1.19]
Fernandez-Cruz, %5 2008 2 53 8 55 10.1% 0.23[0.05, 1.14] I
Figueras, 2 2013 5 65 10 58 13.1% 0.40[0.13, 1.25] —
Topal, %5 2013" 9 162 21 167 26.2% 0.41[0.18,0.92] —
Wellner, %5 2012 7 59 3 57 3.6% 2.4210.59,9.88] —
Yeo, % 1995" 4 73 2 72 2.6% 2.03[0.36, 11.44]

<

Total (95% CI) 562 559  100.0% 0.50 [0.34,0.74] . . .
Total events 45 82 ) i ’ )
Heterogeneity: Chi’=9.71, df=6 (P=0.14); ’=38% 0.01 P((;);ﬂ ! Pﬁoéﬂ 100

Test for overall effect: Z=3.51 (P=0.0005)

B2 PGASPJAHARBEERREERLE

Figure 2 Comparison of the incidence of intra-abdominal collection between PG group and PJ group

2.2.3 feEA AF S5 FSCHR U RGE T IREE &
K, PG A P) AR E K SR KA 5 B 2.35%
M 5.67% (8/341 F119/335) . 5T,
Wi E Z I SR /N (P=0.11, I’=46% ) , R
FH [ 58 00 K6 B0 34T Meta 43T, 459 Bon, W4
RJG LA 2ZRA 5% E L (OR=0.42,
95% CI=0.18~0.93, P=0.03) , PG R J5H#E &k 4=
F/TPI(E3) .

224 RiEdkhFE 6FRCH T HIRAR T AR
Ja WL & AR R, PG I PT R S I A K A R
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Iy 9 2 11.66% F1 9.03% (57/489 Fil 44/487 )

Zoad SRR R, W 2 R A W
(P=0.88, I’=0% ) , kR F [ 2 &4 0 B A ok 47
Meta 3 #7 . 25 Mo, WA AR S I & A R 2% 7
¥ 4t i 2% B X (OR=1.29, 95% CI=0.85~1.96,

P=0.24) (Kl 4) .

225 REBEBHTHEMREAESR 65" W
U T ARG B HEAS Bt & AR, PG I P RS
H HEZS B A SR K A R i 2 16.22% 1 14.46%
(78/481 1 71/491) . &t MR, WEZ
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A A B WA S FYE (P=0.03, I'=59%) , #R

Jr B HEZS BERT K A R 22 S 4 oA 7 L ( OR=0.98,

il AL 355 Rz AL AU AT Meta 23 AT o éﬁ%ﬁm , Wiéﬁﬂi 95% CI=0.53~1.82, P=0.95) (K&l5) .,
PG A PJ 42 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bassi, % 2005" 0 68 7 82 34.9% 0.07[0.00, 1.29] - ]
Duffas, %5 2005 6 81 2 68  10.3% 2.64[0.52, 13.53]
Fernandez-Cruz, %5 2008 0 53 1 55 7.5% 0.34[0.01,852] — |
Figueras, Z¢ 2013 1 65 6 58 32.0% 0.14[0.02, 1.16] -
Yeo, &% 1995 1 73 3 72 153% 0.32[0.03, 3.15]
-
Total (95% CI) 341 335 100.0% 0.42 [0.18, 0.93] | ) ) )
Total events 8 19 O.'Ol O'.I 1 1'0 1 60
Heterogeneity: Chi’=7.44, df=4 (P=0.11); =46% PG 40 Pl 4

Test for overall effect: Z=2.12 (P=0.03)

B3 PGAL5SPJARFBEERLERMLE
Figure 3 Comparison of the incidence of biliary fistula between PG group and PJ group

PG 4 PJ 4 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bassi, %5 2005 3 69 6 82 13.6% 0.58[0.14, 2.39] 1
Duffas, 4% 2005 13 81 9 68 213% 1.25[0.50, 3.14]
Fernandez-Cruz, % 2008 1 53 1 55 2.5% 1.04[0.06, 17.04] I
Figueras, % 2013 13 65 7 58  15.3% 1.82[0.67, 4.93] ——
Topal, 25 2013" 21 162 17 167  37.8% 1.31[0.67, 2.59] —_
Wellner, 4% 2012 6 59 4 57 9.5% 1.50 [0.40, 5.62]
Total (95% CI) 489 487 100.0% 1.29[0.85,1.96] : r :
Total events 57 44 0.01 0.1 1 10 100
Heterogeneity: Chi’=1.77, df=5 (P=0.88); I'=0% PG 4 PJ 4
Test for overall effect: Z=1.19 (P=0.24)
B4 PGAS PJARFHMEALLR
Figure 4 Comparison of the incidence of postoperative hemorrhage between PG group and PJ group
PG A PJ 4 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bassi, % 2005" 2 69 10 82 10.4% 0.21[0.05, 1.02]
Fernandez-Cruz, 4 2008 2 53 8 55 10.0% 0.23[0.05, 1.14] I
Figueras, % 2013 19 65 15 58 20.1% 1.18[0.54, 2.62] I
Topal, % 2013" 25 162 13 167 21.5% 2.16[1.06, 4.39] N
Wellner, 45 2012 14 59 9 57 17.9% 1.66 [0.65,4.21] —_—
Yeo, % 1995" 16 73 16 72 20.2% 0.98 [1.45,2.15]
Total (95% CI) 481 491 100.0% 0.98 [0.53,1.82] ' | . .
Total eveni% . 78 71 0.0'1 0.1' 1 ' 10' 10'0
Helerogeneity: Tau’=0.33; Chi’=12.24, df=5 (P=0.03); '=59% PG 4] P14l

Test for overall effect: Z=0.06 (P=0.95)

B 5 PGAL5PJAREBHZERRERNILE

Figure 5 Comparison of the incidence of delayed gastric emptying between PG group and PJ group

2.2.6 —kRFARE SEICERUTIHRMAT
RJG ZIKFEARANE, PG A PJ HIEAR IR FARRE
ﬁa B2 9.91% M1 9.79% (42/424 F1 42/429) ., &

i SRR B, P 2 IR G B ) S B ( P=0.85,
P=0%) , R E RN AR HE AT Meta 4397 o
SR N, WAARGEHEE i kAR 2 R gt
7% X (OR=0.96, 95% CI=0.61~1.52, P=0.87)
(K6) .

O MR i E H B FAEPH

227 REBEE SECHECHTIHEMART
RIGWHILF, PG FI P) AR J5 B 1495 58 % 4 ) o2
4.13% 1 4.63% ( 18/436 1 20/432) . & it 5 &
PERG 5, W3 Z [E B A B Wiy S e (P=0.84,
P=0% ) , R I 2 800 A5 R AT Meta 43 7 .
HREIR, MARFEHREEERTLHITEE X
( OR=0.82, 95% CI=0.43~1.58, P=0.56) (K 7).
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PG A PJ 4B Odds Ratio Odds Ratio

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

Bassi, % 2005" 5 69 5 82 11.3% 1.20[0.33, 4.34]

Duffas, % 2005™ 15 81 15 68 35.6% 0.81[0.36, 1.79]

Fernandez-Cruz, 2 2008' 1 53 1 55 2.6% 1.04 [0.06, 17.04]

Topal, % 2013" 14 162 17 167 40.9% 0.83 [,0.40 1.75]

Wellner, % 2012 7 59 4 57 9.6% 1.78[0.49, 6.46]

Total (95% CI) 424 429  100.0% 0.96 [0.61, 1.52]

Total events 42 42 L + T + i

0.01 0.1 1

Heterogeneity: Chi’=1.34, df=4 (P=0.85); P=0% 10 100
Test for overall effect: Z=0.17 (P=0.87) PG 4 PJ L
B 6 PGHSPJATRFAERMILE
Figure 6 Comparison of the incidence of reoperation rate between PG group and PJ group
PG A PJ4H Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bassi, %5 2005" 0 69 1 32 6.9% 0.39[0.02, 9.75]
£ [4] PR P

Duffas, % 2005 10 81 7 68 33.8% 1.23[0.44, 3.42]
Figueras, % 2013" 3 65 3 58 15.3% 0.89[0.17, 4.58] -
Topal, 25 2013" 4 162 g8 167 38.9% 0.50[0.15, 1.70]
Wellner, % 2012 1 59 1 57 5.1% 0.97 [0.06, 15.81]
Total (95% CI) 436 432 100.0% 0.82 [0.43, 1.58] |
Total events 18 20 ! t ' N 1
Heterogeneity: Chi’=1.44, df=4 (P=0.84); =0% 0.01 PC(,)- ZIE ! P}Oéﬁ 100

Test for overall effect: Z=0.58 (P=0.56)

E7 PGALPJEARGRIEREMLE

Figure 7 Comparison of mortality between PG group and PJ group

3 it it

P DA Ay 15 Ji 4t o] P R S 1 92 90 1) s 1 R
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Eik30%~65%"",

AR5 B 1 B 6 I R B HE SR S AR
MetaZr T &5 RN WAEOE R AR (14.77%F1
22.18% ) , PGIEFPJ. WenteZ" X HERCTY
[l Metasr T 45 5 PG AP Y Y JBE B & A 4 ] J&
3.75%M16.54%, PG FTPI&H . Mckay25!l
Meta s B 45 R [ F AN PGIE TPJ (RR=2.62,
95% C1=1.91~3.60) . {HJZ2005% Z | i AH C Y
I A AFF 9 XoF g 928 1) 22 SO0 WA Tk L 48— B 3R
5 5% T A R 1 K A R 29 R 209% TR

A5, HERWFFE AT et 25 . BRI R F PR 5%
021 (ISGPS) FE20054F % A il s i X hrif: AR

J5 3 A5l b R B KT S I3 R ) 3 4% LA
b AREHAAERCT R X —& X, %FH g
Meta3#r & BR 25 AT 8k S HFPG
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WenteZ5:" X JER CT S A Meta #7145 SR PG I
P REBE K A R 9l 1.17%F4.73% , PGHETF
PI, S5AXER -8, ARPCHPIIIEE B &
SR K A R W JE8.00% F14.67%, PG BALT
PJ. WenteZ:" % JERCTHAY Meta 2y 7 45 5 18 i FH
WK e Ry ) J3.59% F17.85% , PG AL TFPJ,
AR R —8.

JEESEPD A G H M AZE T8 EEF R, A
i Metady 7 285 SR 7E % . B R DL KX ZIRFR
R EWHZ BTG5 5% . Wente 2! X} [ 41
(AR C T Meta 73 A1 A R 75K FE 2 53 51 2 3.01%
9.05%, PGHLTPJ (P<0.0001) , {HPH i
RWEHG 2% (P=0.31) ., KESFHLIRE
PDARITGIERAL F5% . X2 FAHES REHF AR
FAR A TR B BB LA R R Y B K S
AH—EMLR.

PG AT REALHAAE T . (1) JBRAGAE W2 1t PR 5% AR
MERE LTS, W T WA D 2 B R E b (2) PG
— W REITHERESREEAY S, HI5E SRR
FEFR TS50 AR, BRARFE B A, e
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Fsk o 3) HEEM A5, rI e & 1y
WA (4) PG A = e, ] Lkt G g H15% |
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