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Effect of different anastomotic methods on gastric emptying disorder after pancreaticoduodenectomy

GAO Wei' ,LI Tao' , X1 Rui' LI Hai-min’ (1. Department of Hepatobiliary Surgery, Hanzhong Central Hospital , Hanzhong Shannxi
723000, China;2. Department of Hepatobiliary Surgery, First Affiliated Hospital, Fourth Military Medical University, Xi’an Shannxi 710032,
China)

Abstract. Objective To investigate the effect of antecolic gastrojejunostomy and retrocolic gastrojejunostomy on gastric emptying disor-
der after pancreaticoduodenectomy. Methods Totally 149 patients underwent pancreaticoduodenectomy in the Hanzhong central hospital from
June 2008 to June 2019 were selected, and they were divided into the antecolic anastomosis group (72 cases) and the retrocolic anastomosis
group (77 cases) according to the position of the gastrojejunostomy after resection. The effects of the two different anastomotic methods on
postoperative gastric emptying disorders were analyzed, and Cox regression models were used to analyze the risk factors of gastric emptying
disorders in patients. Results There were 14 cases (19% ) of gastric emptying disorder in the antecolic anastomosis group,including 7 cases
(9.72% ) of grade A,4 cases (5.56% ) of Grade B and 3 cases (4.17% ) of Grade C; there were 28 cases (36.36% ) of gastric emptying
disorder in the retrocolic anastomosis group,including 18 cases (23.38% ) of grade A,6 cases (7.79% ) of Grade B and 4 cases (5.19% )
of Grade C,and the difference between the two groups was statistically significant (P <0.05). There was no statistical difference in the opera-
tion time, intraoperative blood loss, and complication rate between the two groups (P >0.05). Compared with the retrocolic anastomosis
group , the time of gastric tube extubation and the time of solid food intake after operation in the antecolic anastomosis group were shorter, and
the differences were statistically significant (P <0.05). Univariate analysis showed that operative time, age, type 2 diabetes, anastomotic
methods , history of upper abdominal surgery,and intraoperative blood loss were risk factors for the gastric emptying disorder after pancreatodu-
odenectomy (P <0.05). Multivariate analysis showed that the operation time =6 h, age =70years, retrocolic anastomosis, upper abdominal
surgery history, and intraoperative blood loss=1 000 mL were independent risk factors for gastric emptying disorder after pancreaticoduode-
nectomy (P <0.05). Conclusion Antecolic gastrojejunostomy can shorten the time of gastric tube extubation and the time of solid food in-
take after operation,and it can reduce the incidence of gastric emptying disorder.
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fg T AR IR AR R ME— P RETR R IR FRBORAEE R, kR IR TR B At 1 A R
BN BRI R DR RO AE D IR AR B BRI RAE R M D SRR R 5% LU H
SRR R s R I A )
[BEEE] 4 ¥, E-mail:lia0699@ qq. com BRA G IR WL I B E, R ER N 15% ~56% , R




502 BMEKFRE

J REG ANAT OPER SURG 2020,29(6)

http ://www. jjssxzz. cn

Ja Hh L R RS IR S R S 8 A R R
ST o AT AT FE s A2 I RIS (A A, 45
fJe B = ) S S T B = A R R A
DIBRA G T A H g 1Y IR S (X PR AR 300 E
s FRERT A0 L2 R0 1) — o PRLAE P2 R AL R A 2%
SEINE HE 2 R A A XUBS: 1 S W o AW [l B A
149 BT+ 48 I VI BR A (8 B TR}, BRI 45 i e
B W& 5 25 i 8 25 ) & oor H HE S B 52
Wi, AR T VI BR FAR T RIS %

1 ARSI

L1l R ATH
HEH 2008 4R 6 A £ 2019 4F 6 H LRk 4 DU

HL BEBEAT T AR I VIBRAR Y 149 B85 1 R 5T
R MKIEVIBRAE B 2= W) & 1 1L B 73 45 i iy
W2 (72 Bi)) 545 WA 4 (77 B) o A ABRE:
SRR AT VIBRTEPPAGE ST A8 VIBRAR . HERR
PRt : OARHIEAR AR A A7 AE A AR AL ; QRETE H B 15t
il 1 B RARVIERA s @A T C 47 I L2 B I WU 3 T
A DFF L A e R sl TR e e VIR . R TR 47
I BMI 0B 39 AR ZL 3R LT 12 1 55 I R 5%
THH ] R 22 S IS B (P >0.05) , BA A L
P, W3R 1o ASFTE L BRI 48 DU T o B e fe L 2
BEAHE, B A BB 2 F RS TR 1

R1 BERWIGAKRHILE

g5 N B M BI(% ) ] BMI(kg/m?) JF3hAE Child 732 [ #1(% ) ] JENEEa N & & A
5 B8 AR B % ((pmol/L) (g/L)

R a4l 72 65 +9 45(62.50) 27(37.50) 22.14+1.57  56(77.78) 21(22.17) 146.37 £72.38 38.42 +5.67

EGEYAH 77 64+10  50(64.94)  27(35.06) 21.67 +1.49  53(68.83) 24(31.17) 152.68 +69. 84 39.35 £6.03

2] /42 0. 64 0.47 1.21 0.28 1.57 0.21

P 0.56 0.86 0.74 0.59 0.84 0.32

1.2 F R &%

JI g BB AT AR R e T R T 38 B VIBR AR 1
JEE AT B SR AE (55 5.6 A1), B B kA 7
WRELZE (56 8a 4l) , JF T 8 Wy bk L 45 (JFF A
JHEAE S N BE AR B 45, 55 12b1 (12b2 (12¢ &) , 1
AR LS R NGRS (55 13 41) I RIE L
FIBKAT IR EL 45 (55 14a + 14b 40) , -+ 35 1 15 )
FG N TG (5E 17a+17b 24) . EEFE: Y]
e b shig koA MRS 25 i 2 8, B3R ek, LA 40
1] Plolene 4EZ 17 R IR 25 W7 sl W) &, R4S A L 8-F
NLBEATANE I B YA 11 10 em 4b L] i i
HELZRAT W) W IR A 25 I B ) — 2 W 5 5 8 23 B ke 1 e 1
L R b o B F A5 AT S5 45 517 Billrot 11
BV & 456 &Y% 5 RERE E T450h 3l
PkZEMIRE 25 0 ARz L, TREa v & B FBE W) & 0
Ja T TCEEE I A 1 AR AT R G A
1 AR, HEBRA G B 38 i ™ 25 R | IH R % I s Jek
Pulg  ARJEH 3 RE L A4S, B3 T ik SO 0
Mt RJE5E 4 RE IR 54, BEIF IR 2K
FHIHR K, 2000 R 2 i U B A Y, niEAR
Ja 7 dh Tk, RS T IANE RS e R
BT HNES, TR B ECE W ik s IR A o/
J 8 & 1B PR A RH
1.3 ULERIGAR

FUAE 2 41 R TR IA] AR rp i i AR5 1 A It
B A G P B AR B Py i 8] S R 5 I &R S5 F8 AR Y 25
So PbEL2 4R B HES DI RE R AT I 2= 5, IE X B HE

25 BRI fE R R R A T 000 B HES ThRE AT 2 HE AR
JEd 3 d BERRAE B EREAR G BT 7 d BEL
T, Tl B s E N HERR B YA 0k
2 DA KW 4 T30 /0N B B AU PR A B o T o
SNEHIME 4L 2007 4 () B HE 25 T RE R AT (10 43 9 f 3
3AEYA BOAARIG R 3 d TEERbR A E A
JEt 7 d BETCIEIEE B ZON ARG 7 d ToiER
Frin BB E ARG 14 d Tk C RN RER
if 14 d ok i B SE ARG L 21 d Tk,
1.4 it 3

R FH SPSS 22. 0 Gt 2 oEA T 8% o b, 1
PRI (% +5) F7R , 4L10] FLBCR A ST REAR « K256 5 T
BRI (% ) o, 4L LR x° K B0 Bk Fisher
KBRS e S kAR i E T o A B, Z T Sy
BRI Cox KU L1 [l A8, P < 0. 05 Ry 22 576 40

PEI-SE
2 HR

2.1 BARHZREARAERRR AN

SER V)G ANES e ) LB RS G
R R 19.44% (14/72) Fil 36.36% (28/77) , 20
] LA 22 S A GE 270 (P <0.05) 52 4 /835 TR
(] S A HR S I P A, 225 D0 4E 2 B (P >0.05)
W2,
2.2 BAHENIGIHAIEE

BNV LR AR AR I 1) R S R [



BEF K% 2L  ]REG ANAT OPER SURG  2020,29(6)

http : //www. jjssxzz. cn 503

aYRtRAE T A4, Z R BA S EE X
(P <0.05) ;2 B E ARG I AR LA R ILE, #5%
JTegiit2EE X (P >0.05) , W3k 3,
K2 EEEHTEBSARADHLZIELR

13 Bk R 1% ) ] FAREF ] A i
- A% B % C % (min) (mL)
LEFFIIAA 72 7(9.72) 4(5.56) 3(4.17) 412.52 +68.48 410.37 £66.92
LGRS 7718(23.38)6(7.79) 4(5.19) 987.79 £89.43 975.48 £86.52
1/x? 1.72 1.64 2.36

P 0.034 0.87 0.54

x3 BEREHELZELE
A N )
EEHE YA

(d) (qy  METRE e BIRSRGR BEBUR
ZEARIAAL T2 7.5%3.2 9.5%4.2 6(8.33) 7(9.72) 12(16.67)16(22.22)
SEIEMAY 7T 9.4+4.3 11.2£6.5 7(9.09) 8(10.39) 11(14.29)15(19.48)

1/x* 2.42 1.53 11.47
P 0.025  0.032 0.89

2.3 RHEZRFGEREZSH
BRI R AT as BB R, TR R AR 2 FUBE IR
B G = B E R E OR i R R
B HEZS PRS2 2R (P <0.05) , L3k 4,
x4 BHZEEBHNERZESWIG(%)]

el n

A T
FAA =6 h 38(53.52)  33(46.47) 43.0 0.00
<6 h 4(5.13) 74(94.87)

AR =70 %  35(57.38) 26(42.62) 43.47 0.00
<70 ¥ 7(7.95) 81(92.05)

2 HE PR H 19(63.33)  11(36.67) 22.92 0.00
X 23(19.32)  96(80.67)

Blava i 45iai 14(19.44)  58(80.56) 5.26 0.02
e 7= 28(36.36)  49(63.64)

FEHFAL 9(60.00) 6(40.00) 9.33 0.03
X 33(24.63) 101(75.37)

AR I =1000 mL 6(75.00) 2(25.00) 9.15 0.00
<1000 mL 36(25.53) 105(74.47)

2.4 B BHEREFEEN S RELHN
ZINZ AR, AR =6 h AFE =70 % |
W& i O m e & A BB TR AR
i =1 000 mLAE R+ 45 A YIBRAR 5 B E i
BB IS AR R (P <0.05) WL S
x5 MBHZEESEENSERSW

£ Wald y*  HR 95% CI P

FAREFE] =6 h 6.56 2.34 1.25~10.37  0.015
Y =70 % 4.91 3.06 1.75 ~8.96 0.037
2 T PR 6.25 12.87 2.15~25.23  0.527
SR 7.08 4.21 1.71 ~10.42  0.021
B EEHTFARE 4.74 3.69 2.37~13.28  0.035

AR E=1000 mL  6.79 5.52 2.35~18.38  0.015

3 g

Warshaw 25 T 1985 4E 5 R RG4IE T i+ —

TR VIR A G B HE2S [t D OR B B T R+ — 48
W VIR ASE I T E e BREAg 0 R A%, AT A
L ORSHRY IR A HAE R T B B A Be s a], 15 m
TAERE ST, BB T BB E ARG HE 32 4l B A7 I ]
TS D 1 0 A R v 1) MR A S R A A AR
#5 RJE E HEEs BERT A A L A 2 L A 1
H R A BN Bk A B R E s B S
I 48 1 I 43 AR i k2 R i T PR A
PSS Jy s S 265 R 2 1 T R S35 B s i

BEAE: RIAS [R] iR 12 s o 5 350 18 2 B 119 i 2B 5
MELALLHR o PR BRAR AP BHUME AL T 2007 45 &A1 1 R
+ ARV AR G B a3 B 0 A b
AR 2 2 IF . Gangavatiker 45 3 1)
[+ 18 VIR A5 S5 aT S5 45 )a Billrot TW)5 &2
B HE S B A & AR R R 30. 9% , AR 45 18 5 2 M
folo HIE Grossi 45 IBFFE B, I+ —Fr A VIBR A
Jei B HER RS & AR R Ik 56% o AT IT b HEZS B A
KM FAR AT B B TR PR I ) RE e i TG 1
PERAE A E (3 1) MR J5 I & AE Clavien-DIndo 73
RRT WA (17 151) AR B FTE X 2 85 Tk
PR E A TCEIER AU IR YT BRI R R 2,
MR IE R B HE2S BT

B2 a8 v & rJr X & H
A6 R S5 HE 25 B 0 5 ), SR R E R —
Nikfarjam %5 738 1 28 SLR0 B + 46 I V) B AR AT 45
7L RE e ek WY i) 7 e =4 7787 i N ) ) =1
IR OB, HT# ARG 18 HE 2 e A A 2R 8 2K
Fla& (14% vs. 40% ,P =0.004) ,[H I, iZW0F 55K
TRER M ] 25 3 BUE HE s B Aig & 4= 5T & . Murakami
SV RIS R, R TR YRR R 4
JATiT4H 78 547 Roux-en-Y W5, Z5 M7 J5 40 54 47
Billrot [ W) 5,2 4Ry B HF 25 B bt kAR 22 7 W%
(10% vs. 81% ), Kurahara 25" Fp#5 T 25 B0 [ JiE
ZARIAVIBR A G 4 AT 4 i Billrot T W) & 545 15
Billrot [ W6, & INES M mr 41 15 HEZS BAs i & A28
20.8% , 45l e 400 50% | 75 7 BA it 55 S0, A
FARG HIEAR—FL,

C 2B Heas BRI A A 2 5 R 5 7™ 51 10 I8 |
e s SRR B i W B P o Il G, Bl W)
PO EAS R LA S BO™ I R AE R R R T 25
RV ARG 18 HEZS B A A S 45 W 5 V) A AR 7T e
SRR ES IET G B B V)G E e s B V)
B ARG e B IR BA JRE Jey e S R /) 5
ZilmEv)aE RS B THa Rz B Y40
JUFATRETS 3, A5 BB kv & 1 5 T A



504 BHERERE

J REG ANAT OPER SURG 2020,29(6)

http ://www. jjssxzz. cn

it B2 ED" R Skl 45 15 5T Y
B 5G4 3R S B R R TR
migt', Eshuis 250 [ 22 e BE AL BEBIE ST R, )
BB TR 38 IR ARG TSR & 545 %
GV I B B HE S B 0 R A R G R
Qian 2V A0 T 5 ASBEALG FRAFY 2L 530 4] B,
ZEART SE5 G E 2 WA ARG B HESS R R A
BTG5 . AN, T 25 W Wi ik
SELE G B WA, 3 B BB VA 1T R R
DR S T AT B B R SRR T BB SR I AR s
BT B A C 2% 8 HEZs BaRs ) i 6t . Bl ot
TEAME ) A KA R R 5 AR S
R IESE W A K YA T TR I,
Ao I i ) A AR R — R WL A 3, 2 T AR A
FH IIREAG R 2 R R B HE S RS | Rt
YT EFE SR s I E A D X — I R E AR Y

fa 2,
B S 2 S AR T S R AR

IR A G B HE A R0 & A 58 R h R R AR, I
UEME JIH K E W& 1 R B
[ &% 3CHk]

[1] Witkowski ER,Smith JK, Tseng JF. Outcomes following resection of pan-
creatic cancer [ J ]. J Surg Oncol, 2013, 107 (1) :97 - 103. doi:
10. 1002/jso. 23267.

[2] Hoem D, Viste A. Improving survival following surgery for pancreatic
ductal adenocarcinoma; a ten-year experience [ J]. Eur J Surg Oncol,
2012,38(3) :245 —-251. doi:10. 1016/j. ejso. 2011. 12. 010.

[3] B E . BRI E AR IR L) ] h A AR R R 75,2015, 14 (1)
3 -4.doi:10.3760/j. issn. 1673 —9752.2015.01.022.

[4] Fong ZV ,Ferrone CR, Thayer SP, et al. Understanding hospital readmis-
sions after pancreaticoduodenectomy; can we prevent them? A 10-year
contemporary experience with 1173 patients at the Massachusetts Gener-
al Hospital[ J]. J Gastrointest Surg,2014,18 (1) :137 - 145. doi: 10.
1007/511605 -013 -2336 -9.

[5] Assifi MM, Lindenmeyer J, Leiby BE, et al. Surgical Apgar score
predicts perioperative morbidity in patients undergoing pancreaticoduo-
denectomy at a high-volume center [ J ]. J Gastrointest Surg, 2012,
16(2) :275 -281. doi;10. 1007/511605 -011 - 1733 - 1.

—
[=))
[

Grossi S,Lin A, Wong A et al. Costs and complications: delayed gastric
emplying after pancreaticoduodenectomy|[ J]. Am Surg,2019,85(12) .
1423 - 1428. doi:10. 1016/j. amjsurg. 2011. 10. 019.

Wente MN, Bassi C,Dervenis C, et al. Delayed gastric emptying ( DGE)

—
3
[

after pancreatic surgery : a suggested definition by the International Study
Group of Pancreatic Surgery (ISGPS) [ J]. Surgery,2007,142(5):
761 —768. doi:10. 1016/j. surg. 2007. 05. 005.

[8] Warshaw AL, Torchiana DL. Delayed gastric emptying after pylorus-
preserving pancreaticoduodenectomy [ J ]. Surg Gynecol Obstet, 1985,
160(1):1 —4. doi:10. 1055/s —2007 - 1022639.

[9] Enestvedt CK, Diggs BS, Cassera MA , et al. Complications nearly double
the cost of care after pancreaticoduodenectomy[ J]. Am J Surg,2012,

204(3) :332 -338. doi:10. 1016/j. amjsurg. 2011. 10. 019.

[10] Ahmad SA ,Edwards MJ,Sutton JM, et al. Factors influencing readmis-
sion after pancreaticoduodenectomy ; a multi-institutional study of 1302
patients[ J]. Ann Surg,2012,256(3) :529 - 537. doi:10. 1097/SLA.
0000000000000308.

[11] Lytras D, Paraskevas KI, Avgerinos C. Therapeutic strategies for the
management of delayed gastric emptying after pancreatic resection[ J].
Langenbecks Arch Surg,2007,392(1):1 —12. doi: 10. 1007/s004
23 -006 - 0096 -7.

[12] Gangavatiker R, Pal S, Javed A, et al. Effect of antecolic or retrocolic
reconstruction of the gastro/duodenojejunostomy on delayed gastric
emptying after pancreaticoduodenectomy ; a randomized controlled trial
[J].J Gastrointest Surg,2011,15(5):843 - 852. doi: 10. 1007/
s11605 -011 - 1480 -3.

[13] Nikfarjam M, Kimchi ET,Gusani NJ, et al. A reduction in delayed gas-
tric emptying by classic pancreaticoduodenectomy with an antecolic
gastrojejunal anastomosis and a retrogastric omental patch[J]. J Gas-
trointest Surg,2009,13(9) ;1674 —1682. doi:10. 1021/ma900515v.

[14] Murakami Y, Uemura K, Sudo T,et al. An antecolic Roux-en Y type
reconstruction decreased delayed gastric emptying after pylorus-
preserving pancreatoduodenectomy [ J ]. J Gastrointest Surg, 2008,
12(6) :1081 —1086. doi:10. 1007/s11605 —008 — 0483 —1.

[15] Kurahara H, Shinchi H, Maemura K, et al. Delayed gastric emptying
after pancreatoduodenectomy[ J]. J Surg Res,2011,171(2) :el87 —
€192. doi:10. 1016/]. jss. 2011. 08. 002.

[16] Hartel M, Wente MN, Hinz U, et al. Effect of antecolic reconstruction
on delayed gastric emptying after the pylorus-preserving Whipple pro-
cedure[ J]. Arch Surg,2005,140 (11):1094 - 1099. doi: 10. 1001/
archsurg. 140. 11. 1094.

[17] Horstmann O,Markus PM, Ghadimi MB, et al. Pylorus preservation has
no impact on delayed gastric emptying after pancreatic head resection
[J]. Pancreas, 2004,28 (1) :69 — 74. doi: 10. 1097/00006676 —
200401000 - 00011.

[18] Khan AS,Hawkins WG, Linehan DC et al. A technique of gastrojejunos-
tomy to reduce delayed gastric emptying after pancreatoduodenectomy
[J].]J Gastrointest Surg,2011,15(8) ;1468 — 1471. doi: 10. 1007/
s11605 - 011 — 1471 —-4.

[19] Eshuis WJ,van Eijck CH,Gerhards MF et al. Antecolic versus retrocol-
ic route of the gastroenteric anastomosis after pancreatoduodenectomy;a
randomized controlled trial[ J]. Ann Surg,2014,259(1) :45 -51. doi:
10. 1097/SLA. 0b013€3182a6{529.

[20] Qian D,Lu Z,Jackson R et al. Effect of antecolic or retrocolic route of
gastroenteric anastomosis on delayed gastric emptying after pancreati-
coduodenectomy: a meta-analysis of randomized controlled trials[ J].
Pancreatology,2016,16 (1) ;142 - 150. doi: 10. 1016/j. pan. 2015.
11.003.

[21] Guilbaud T, Birnbaum DJ, Loubiere S, et al. Comparison of different

[

feeding regimes after pancreatoduodenectomy: a retrospective cohort
analysis[ J]. Nutr J,2017,16 (1) :42. doi: 10. 1186/512937 - 017 -
0265 -2.

[22] B¢ Wi, 3 HIPAGIE RGN H A i ]
JRffF AR 2244 %,2008,17 (1) : 61. doi: 10. 3969/]. issn. 1672 —
5042.2008.01.044.

(kX 2)



