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Efficacy comparison between external drainage of pancreatic duct
with a stent and non-drainage after pancreaticoduodenectomy:
a Meta-analysis
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Abstract Objective: To evaluate the clinical efficacy of using external drainage of the pancreatic duct with a stent after
pancreaticoduodenectomy (PD).

Methods: The studies comparing the external drainage of pancreatic duct with a stent and non-drainage after
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PD from January 2000 to December 2017 were collected by searching the relevant databases such as PubMed,
EMBASE, the Cochrane Library and Web of Science. After assessment and data extraction of the selected studies,
Meta-analysis was performed.

Results: Four randomized controlled trials (RCTs) were finally included, involving 458 patients with 227 cases
in external drainage group and 231 cases in non-drainage group. The results of Meta-analysis showed that the
overall incidence of pancreatic fistula was significantly reduced in external drainage group compared with non-
drainage group (RR=0.57, 95% CI=0.40-0.82, P=0.002), which was mainly contributed by reducing the grade B
and C pancreatic fistula (RR=0.57, 95% CI=0.38-0.85, P=0.006) and exerting effect in patients with pancreatic
duct diameter < 3.0mm (RR=0.55, 95% CI=0.37-0.82, P=0.003). In addition, the incidence of pancreatic fistula
was also significantly reduced in external drainage group compared with non-drainage group among patients
undergoing duct-to-mucosa anastomosis (RR=0.42, 95% CI=0.22-0.80, P=0.008). Moreover, the overall
incidence of postoperative complications was significantly decreased in external drainage group compared with
non-drainage group (RR=0.79, 95% CI=0.64-0.98, P=0.03). There were no significant differences in incidence of
delayed gastric emptying, abdominal bleeding, intra-abdominal fluid collections, and wound infection as well as
the overall postoperative mortality (all P>0.05).

Conclusion: Using external drainage of the pancreatic duct with a stent after PD can effectively reduce the
incidence of pancreatic fistula and postoperative complications. However, this conclusion still needs to be further

verified by large sample and high quality RCTs.
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Figure 1 Literature screening process
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Figure 2 Bias risk assessment of the included studies
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Table 1 Characteristics of included studies

fE Ep ER W Bh 4w SO MR FRORREL ., PR UK

(n)  (B/%) (%) (4K /1) EN i

Xiong 2017  HiE RCT PD  4MSIH4H 43 23/20 58.60+9.74 18/25  ES-DM-P] ISGPF 3
k5 44 2321 59.32+9.43 18126 ES-PJ

Motio 45 2! 2012 HA RCT PD A4 47 2621 66 (33+£79) 24/23 DM-P] ISGPF 3
A5 [ 46 29/17  655(32+80)  23/23 DM-PJ

Pessaux 2™ 2011 ¥ RCT  PD  4MSI4H 77 39/38 60.8+11.8 77/0 — ISGPF 3

Ak 81 47/34 60.6+11.8 81/0 —

Poon 45 2007 FREF#E RCT PD/PPPD 4154 60 31/29 61+12 3327  ES-DM-P] ISGPF 3

e [ 60 49/19 62+ 13 33/27  ES-DM-PJ

TE: ES: fll; DM: 945 - 26 P BUBWIGAR; ISGPF: [EPRBRENTTL /N
Note: ES: end-to-side; DM: duct-to-mucosa; PJ: pancreaticojejunostomy; ISGPF: International Study Group on Pancreatic Fistula
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Figure 3 Meta-analysis of incidence of pancreatic fistula
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A: Comparison of the incidence of pancreatic fistula between the two groups;

B: Comparison of the occurrence rates between different degrees of pancreatic fistula; C: Comparison of the incidence of pancreatic

fistula between patients with different pancreatic duct diameters
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Figure 4 Meta-analysis of incidence of pancreatic fistula in patients undergoing duct-to-mucosa anastomosis
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Figure S Meta-analysis of incidence of delayed gastric emptying

A: Comparison of the incidence of delayed gastric emptying between

the two groups; B: Sensitivity analysis of the incidence of delayed gastric emptying
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Figure 6 Meta-analysis of incidence of intra-abdominal bleeding

2.2.5 MR ALK 2 Wy
I I W & . Meta 4> BT R PD R

kT
Je IR

S5 5 AR 51 A LR I BRI K R R TSI

100

% S (I’=0%, RR=0.70, 95% CI=0.29~1.70,

P=0.44) (K7) .

S5l JESIFHRA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Poon, &5 2! 2 60 5 60  44.8% 0.400.08, 1.98]
Pessaux, 43 6 81 6 77 552% 0.95[0.32, 2.82]
Total (95% CI) 141 137 100.0% 0.70 [0.29, 1.70]

Total events 8 11

Heterogeneity: Chi’=0.77, df=1 (P=0.38); '=0%
Test for overall effect: Z=0.78 (P=0.44)

0.01 0.1 1 10
b1

B 7 BEERKREEZRR Meta 517

Figure 7 Meta-analysis of incidence of abdominal fluid collections
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Figure 8 Meta-analysis of incidence of wound infections
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B: Sensitivity analysis of the incidence of wound infections
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A: Comparison of the incidence of wound infections between the two groups;
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Figure 9 Meta-analysm of overall postoperative morality
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Figure 10 Meta-analysis of overall incidence of postoperative complications
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Figure 11  Funnel plots A: Pancreatic fistula; B: Delayed gastric emptying; C: Sensitivity analysis of delayed gastric emptying; D: Intra-

abdominal bleeding; E: Abdominal fluid collections; F: Wound infections; G: Sensitivity analysis of wound infections; H: Overall

postoperative mortality; I: Overall postoperative complications
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Figure 12 Funnel plots of subgroup analysis A: Grade A vs. B/C pancreatic fistula; B: Patients with pancreatic duct diameter >3 mm vs.

patients with pancreatic duct diameter <3 mm; C: Patients undergoing duct-to-mucosa anastomosis
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