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1. Abstract

1.1. Background: After pancreaticoduodenectomy (PD), pancre-
atic leakage is the most frequent and serious complication. The
use of pancreatic duct stenting for pancreaticogastrostomy (PG)
in PD remains controversial. This study aimed to evaluate the ef-
fectiveness of stenting when fashioning a PG to prevent pancreatic
leakage after PD.

1.2. Design: A retrospective study.

1.3. Methods: Eighty-five consecutive patients undergoing PG
were divided into three groups: externally stented (n=25), internal-
ly stented (n=23), and non-stented (n=37). All pancreatic anasto-
moses were performed in one layer using an invagination method
between the pancreatic remnant and posterior gastric wall, with or
without pancreatic duct stents. The three groups were compared
regarding pancreatic leakage, morbidity, mortality, and surgical
risks, including associated clinical and radiological parameters.

1.4. Results: All patients’ operative time and blood loss were
410+115 min and 745+225 ml, respectively. The postoperative
morbidity was 25.8%, and no mortality was recorded. The overall
rates of pancreatic leakage (grades A, B, and C) were 16.0% in the
externally stented group, 13.0% in the internally stented group, and
10.8% in the non-stented group. However, the median postopera-
tive hospital stay was significantly shorter in the non-stent group
than in the two stented groups. Regarding the rate of postoperative
pancreatic fistula (POPF), no significant differences were observed
in the stents used in the soft and hard pancreas group; however,
patients with a soft pancreas exhibited a higher rate of pancreatic
leakage than those with a hard pancreas (18.7% vs. 5.4%, P<0.01).

1.5. Conclusions: Pancreatic duct stenting in the PG did not de-
crease the frequency or severity of POPF. However, the non-stent
method reduced the duration of postoperative hospitalization and

nursing care for patients.
2. Background

Postoperative pancreatic fistula (POPF) is one of the most frequent
and severe complications of pancreaticoduodenectomy (PD) [1,2].
With advances in pancreatic surgeries to prevent pancreatic leak-
age, considerable efforts have been expended by the surgical com-
munity. Some groups have reported the effectiveness of pancrea-
ticogastrostomy (PG) for anastomosis of the pancreatic stump in
preventing fistula formation in PD [3,4,5]. Furthermore, surgeons
have revealed that the texture of the pancreas is a critical factor
in determining the incidence of POPF [6,7]. Therefore, the use of
pancreatic duct stenting to reduce POPF after PD is considered an
attractive strategy. A stent is a small tube placed in a duct or pas-
sageway to maintain patency and facilitate fluid flow. The use of a
stent in PG may depend on various factors, including the specific
circumstances of the patient and the surgeon’s preference. Sever-
al randomized controlled trials (RCTs) have compared pancreatic
drainage (external or internal stenting) and no pancreatic drainage,
with the former showing a slightly lower POPF rate [8,9,10]. How-
ever, recent prospective randomized studies have not confirmed
which procedure is better for reconstructing the remnant pancreas
[11,12,13]. In contrast, discordant results reporting no utility of
external or internal stents have been reported in the literature [14].
Furthermore, to our knowledge, these studies were conducted in
patients who underwent pancreaticojejunostomy (PJ) after PD. To
date, no meta-analyses have compared the efficacy of pancreatic
stents in PG. Therefore, this retrospective study aimed to clarify
the role of transanastomotic pancreatic duct stenting in reducing
POPF in PG after PD by comparing the occurrence rates of POPF
and postoperative complications among external, internal, and
non-stent patients.
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3. Methodology

Between 2000 and 2018, a surgical team performed conventional
subtotal stomach-preserving pancreatoduodenectomy (SSPPD) on
85 consecutive patients. The patients undergoing PG were divid-
ed into three groups: externally stented (n=25), internally stented
(n=23), and non-stented (n=37). All pancreatic anastomoses were
performed using the invagination method in one layer between the
pancreatic remnant and the posterior gastric wall, with or without
pancreatic duct stents. The stents were used according to the sur-
geon’s preference.

All pancreatic anastomoses were performed in one layer between
the pancreatic remnant and the posterior gastric wall using invagi-
nation techniques. Using a wound protector for anastomosis on PG
was another modification to our procedure. Following PG, ante-
colic reconstruction and setting were performed using the Billroth
I technique. All PD procedures were performed or overseen by
two surgeons. Patients who underwent multiple visceral pancreatic
resections were excluded.

The three groups were compared regarding pancreatic leakage,
morbidity, mortality, and surgical risks, including associated clini-
cal and radiological parameters. Furthermore, preoperative clinical
and demographic information, as well as operative factors such as
operative time, blood loss, transfusion volume, tumor size, pancre-
atic depth, pancreatic duct diameter, pancreatic texture, amylase
levels in the drainage fluid and serum, postoperative course, and
complications, were retrospectively collected using patients’ files
and operative records. Subsequently, all patients were divided into
two groups because the subgroup analyses were based on whether
the pancreatic texture was soft or hard. A hard pancreas was de-
fined as a dilated main pancreatic duct (>3.0 mm) with histological
fibrosis. Surgical risks and clinical and radiological characteristics
associated with POPF were compared between the soft and hard
groups. According to the International Study Group on Pancreatic
Fistula guidelines [15], a pancreatic fistula is defined as drainage
of any detectable fluid on or after postoperative day 3, with an
amylase content exceeding three times the serum amylase activity.
Postoperative complications were recorded and graded according
to the Dindo-Clavien classification system [16].

4. Surgical Technique

Once SSPPD was completed, an anterior gastrostomy was per-
formed, and the distance between different planes was calculated
until adequate tension was achieved. An Alexis wound retractor
(Applied Medical, Rancho Santa Margarita, CA, USA) was intro-
duced and secured through the anterior layer of the stomach. After
wound retractor insertion, mild tension was generated in the poste-
rior layer of the stomach to facilitate PG anastomosis. A transverse
gastrostomy was performed on the posterior wall of the stomach,
aligning with two-thirds of the diameter of the pancreatic stump.
The anterior and posterior margins of the pancreas were fastened
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using PDS-II (Ethicone, Cincinnati, OH, USA) sutures (5-0). The
pancreas was invaginated into the stomach by at least 2-3 c¢m to
control the entire anastomotic rim. The duct 5 cm from the internal
pancreatic duct, a proximal 2 cm of 6 Fr silicone catheter with
multiple side pores, and one small hump (MD-41515; Sumitomo
Bakelite, Tokyo, Japan) were inserted into the main pancreatic
duct. Three centimeters from the distal side, the stent was placed
in the gastric cavity. Catheter migration was prevented using an
anchoring stitch that secured the stump of the pancreatic duct us-
ing a single absorbable suture. Alternatively, in the external stent
method, the external stent exited through the anterior portion of
the stomach and was externalized through a stab incision in the
anterior abdominal wall. A nasogastric tube was inserted to avoid
direct contact with the anastomoses. The Billroth I technique per-
formed gastrojejunostomy through the anterior gastric aperture be-
tween the distal gastric stump and end of the jejunum using a 25 or
28 G PC-EEA (Ethicone, London, United Kingdom). The anterior
gastric wall opening was then closed using a linear gastrointestinal
stapler to complete the PG anastomosis. Hepaticojejunostomy was
performed on the distal 20 cm to the gastroenterostomy site via
end-to-side with or without a stent, and digestive continuity was
reconstructed. Fibrin glue was used around the anastomotic site to
prevent leakage in almost all the patients.

5. Perioperative Management

All patients were administered intraoperative and postoperative
broad-spectrum antibiotics for 72 h after the operation to prevent
infection. Amylase levels in the serum and drainage fluid were
measured on postoperative days 3, 5, and 7 to confirm the absence
of POPF. If no complications were evident, the intra-abdominal
drains were removed between postoperative days 5-7. In cases
of severe complications like clinically relevant (CR)-POPF or
abdominal abscess, intra-abdominal drains and antibiotics were
continued until inflammation resolved. In all cases, the external
stent tube was removed one month after surgery, regardless of the
presence of POPF.

6. Statistical Analysis

The mean + standard deviation was used to express the data. Sta-
tistical Package for Social Science for Windows (SPSS Inc., Chi-
cago, IL, USA) was used for statistical analysis. The chi-squared
test and Student’s t-test were used to compare patient character-
istics and intraoperative and postoperative variables between the
POPF and non-POPF groups. Univariate and multivariate logistic
analyses were used to identify the independent variables for POPF
development. Statistical significance was set at P < 0.05.

7. Results
Patient characteristics and surgical diagnoses of the three groups
are summarized in Table. This study included 55 males and 30

females. The average age was 72.8+8.4 years, ranging from 43—86
years. Pancreatic cancer was the most common disease (n=33),
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followed by extrahepatic biliary cancer (n=27), ampullary cancer
(n=12), intraductal papillary mucinous neoplasm (IPMN) (n=10),
endocrine tumors (n=2), and chronic pancreatitis (n=1) (Table 1).
No significant differences were observed regarding age, sex ratio,
BMI, comorbidities, presence of preoperative biliary drainage, and
ASA classification among the three groups. (Table 2) shows the
intraoperative variables for patients in the three groups. Operative
time and blood loss in all patients were 410+115 min and 745+225
ml, respectively. No significant differences were observed in the
operative time, blood loss, transfusion volume, or use of fibrin
glue. Furthermore, no significant differences were observed in
morphological factors of the pancreas, such as texture, pancreatic
duct size, and tumor size. The postoperative morbidity was 25.8%,
and no mortality was recorded. Notably, the incidence of POPF
did not differ significantly among the three groups. Overall, 11
patients (12.9%) experienced POPF among all groups, with rates
of 16.0%, 13.0%, and 10.8% in the externally stented, internally
stented, and non-stented groups, respectively (p=0.77). The CR-
POPF rates were 8.0%, 4.3%, and 5.4% in the externally stented,
internally stented, and non-stented groups, respectively (p=0.60).

Twenty-one (24.7%) patients experienced postoperative complica-
tions. Two patients experienced bleeding, one from the cut surface
of the pancreatic stump and the other from an aneurysm of the
gastroduodenal artery stump, which was treated using gastroscopy
and interventional radiology. Other complications that were more
than Clavien-Dindo classification II included intra-abdominal
abscess in five (5.9%), delayed stomach emptying in six (7.1%),
wound infection in five (5.9%), and significant ascites in two
(2.4%) patients, although all were treated conservatively with nu-
tritional assistance and antibiotic treatment. No statistically signif-
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icant differences in the rates of postoperative complications were
observed among the three groups. Two cases of pneumonia and
three of arrhythmias had pulmonary and cardiac consequences,
respectively. No stent-related complications or bile leakage was
observed in any patient.

The mean postoperative hospital stay was significantly shorter in
the non-stented group than in the two stented groups (23.5+8.9 days
in a non-stented group vs 29.5£5.5 days in the externally stented
group and 26.4£10.5 days in the internally stented group, P<0.05
(Table 3). However, the rate of pancreatic leakage in patients with
a soft pancreas was higher than that in patients with a hard pan-
creas (18.7% vs. 5.4%, P<0.01). Furthermore, intraoperative fac-
tors such as operation time, blood loss, stump thickness, and use
of pancreatic stents, except for the texture of the pancreas, were
not significantly associated with the development of POPF in the
univariate and multivariate analyses. Multiple analyses revealed
that pancreatic tissue texture and diameter of the pancreatic duct
were the only independent risk factors for POPF (odds ratio, 0.55
(0.21-0.91) P< 0.03 and 0.42 (0.02-0.84) P<0.02, respectively).
Therefore, subgroup analyses were performed for the pancreatic
texture regarding the occurrence of POPF. In 48 patients with soft
pancreatic texture, POPF occurred in 23.1%, 21.4%, and 14.4% of
the externally stented, internally stented, and non-stented groups,
respectively (Table 4a). No significant differences were observed
in the POPF rates among the three groups with soft pancreatic tex-
tures. In 37 patients with a hard pancreatic texture, the incidence of
POPF was low, with rates of 8.3%, 0%, and 6.3% in the externally
stented, internally stented, and non-stented groups, respectively,
showing no significant differences (Table 4b).

Table 1: Patients characteristics with or without trans anastomotic pancreatic duct stenting

Preoperative parameter External stent (n=25) Internal stent (n=23) No stent (n=37)
Age (years) 70£15 73+12 72+13
Sex ratio (M:F) 12:13 17:6 26:11
BMI (kg/m2) 22+3.5 21+2.1 22+3.1
Comorbidities 16 (64.0%) 12 (52.1%) 20 (54.0%)
Preoperative biliary drainage 18 (72.0%) 16 (69.6%) 27 (73.0%)
ASA classification
9 (36.0%) 9 (39.1%) 10 (27.0%)
2 14 (56.0%) 12 (52.2%) 22 (59.5%)
20 (8.0%) 2 (8.7%) 5(13.5%)
Operative indication
Ductal adenocarcinoma 9 (36.0%) 8 (34.8%) 16 (43.2%)
IPMN 3 (12.0%) 3 (8.1%) 4 (10.8%)
chronic pancreatitis 2 (8.0%) 1 (4.3%) 0
Bile duct carcinoma 7 (28.0%) 6 (26.0%) 14 (37.8%)
Ampullary adenocarcinoma 4 (16.0%) 5 (21.8%) 3 (8.2%)
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Table 2: Intraoperative variables for all patients

Preoperative parameter External stent (n=25) Internal stent (n=23) No stent (n=37)
Operative time (min) 435475 405+138 418+110
Blood loss (ml) 805+205 905+250 680+214
Patients transfused (%) 3 (12.0%) 5(21.7%) 8 (21.6%)
Use of fibrin glue 23 (92.0%) 21 (91.3%) 35 (94.1%)
Tumor size (cm) 3.5¢1.1 3.8+£2.1 3.6£1.6
Texture of pancreas
Soft 14 (56.0%) 13 (56.5%) 20 (54.1%)
Hard 11 (44.0%) 10 (43.5%) 17 (45.9%)
Pancreatic duct size (mm) 3.5+1.1 3.2+1.2 3.0+1.5

Table 3: Postoperative outcomes of all patients

External stent (n=25) Internal stent (n=23) No stent (n=37)

Pancreatic leakage 4 (16.0%) 3 (13.0%) 4 (10.8%)

Grade A 2 (8.0%) 2 (8.7%) 2 (5.4%)

Grade B 1 (4.0%) 1(4.3%) 1 (2.7%)

Grade C 1 (4.0%) 0 1 (2.7%)
Mortality 0 0 0
Bile leakage 0 0 0
Intraoperative bleeding 0 0 0
Reoperation 0 0 0

Postoperative length of stay (days) 29.5+5.5 26.4+10.5 23.5+8.9

P<0.01

Table 4a: Postoperative pancreatic leakage for patients with soft pancreas

External stent (n=13) Internal stent (n=14) No stent (n=21)
Grade A 1 (7.7%) 2 (14.3%) 1 (4.8%)
Grade B 1(7.7%) 1( 7.1%) 1 (4.8%)
Grade C 1 (7.7%) 0 (0%) 1 (4.8%)
No 10 (76.9%) 11 (78.6%) 18 (85.6%)

Table 4b: Postoperative pancreatic leakage for patients with hard pancreas

External stent (n=12) Internal stent (n=9) No stent (n=16)
Grade A 1(8.3%) 0 (0%) 1 (6.2%)
Grade B 0 (0%) 0 (0%) 0 (0%)
Grade C 0 (0%) 0 (0%) 0 (0%)
No 11 (91.7%) 9 (100%) 15 (93.8%)

8. Discussion

Our results showed that neither external nor internal stents were
associated with statistically significant differences in the occur-
rence of POPF compared to no stents in the PG after PD. Our re-
sults showed no significant differences in the other postoperative
complications among the three groups. However, the hospital stay
in the non-stent group was significantly shorter than that in the
externally stented group. Moreover, the subgroup analyses in our
study based on the texture of the pancreas showed no advantages
or disadvantages of the stent used in the soft and hard pancreas
groups. However, POPF occurrence rates were significantly higher

in the soft pancreas group than in the hard pancreas group. From a
surgical perspective, stents may be used in PG to prevent postop-
erative complications for several reasons [17,18].

Provide Support: A stent can help support the connection be-
tween the pancreas and stomach and maintain the lumen, particu-
larly in cases with concerns about premature anastomosis closure.

Prevent Leakage: A stent can help prevent the leakage of pancre-
atic fluids from the anastomosis site; thereby, reducing the risk of
complications such as infection or abscess formation.

Facilitate Drainage: A stent can aid the drainage of pancreatic
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secretions into the stomach, which is important in patients with
certain pancreatic conditions.

However, do stents in the PG have disadvantages? Disadvantages
of stent use other than stent migration remain to be discussed. Us-
ing a stent in a PG may have potential drawbacks or disadvantages.
Some disadvantages of using a stent in this procedure include the
following: [17,18]

Migration: Stents can sometimes move from their intended posi-
tions, potentially leading to complications or requiring additional
procedures to reposition or remove the stent.

Obstruction: In some cases, the stent itself may become blocked,
impeding the flow of pancreatic secretions and potentially leading
to complications.

Infection Risk: The risk of infection associated with foreign ob-
jects is low; however, it still exists.

Inflammatory Response: A stent can cause an inflammatory re-
action in the surrounding tissues, although this is relatively rare.

Tissue Irritation or Injury: The stent may cause irritation or inju-
ry to the contacted tissues. However, this condition is uncommon
and typically managed by a surgical team.

Potential Need for Removal: In some cases, the stent may later
need removal, necessitating an additional procedure.

Cost: Using a stent can increase the overall cost of the procedure
due to the expense of the stent and the potential need for additional
interventions.

In many institutions, pancreatic duct stents have been routinely
used, which was influenced by several reports [19,20,21] showing
that POPF rates in the PJ after PD were reduced compared to no
stent use. For example, in RCTs [22,23], retrospective studies and
meta-analyses have demonstrated the superiority of external stents
over no stents. Internal stent utilization in some small-sized stud-
ies has effectively decreased rates of POPF [24,25]. However, the
opposite results showed no differences in POPF rates, which were
also observed in external and internal stents compared to no stent
[26,27,28]. Current evidence is insufficient to determine the effec-
tiveness of stent use. Furthermore, little attention has been paid to
comparing external and internal stent use, and more consensus is
required regarding their superiority. Some RCTs [29,30,31] have
controversially reported both the efficacy and non-efficacy of ex-
ternal versus internal stents in preventing POPF.

According to a recent literature search conducted in 2017, Zhang
et al. [32] reported similar results in three RCTs. They indicated
that neither method had any obvious advantages or disadvantag-
es in subgroup analyses based on the texture of the pancreas. In
2022, Guo et al. [33] conducted a meta-analysis of 847 patients
to evaluate the effectiveness of pancreatic stents for POPF in PD.
They revealed that pancreatic duct stents did not reduce the risk

of POPF and other complications after PD compared to no stents,
although external stents were associated with a reduced POPF rate
compared to no stents. In 2016, Dong et al. [34] conducted a sys-
tematic review incorporating eight trials with 1018 participants to
determine whether using stents is beneficial and, if so, whether
internal or external stenting, with or without replacement, is pref-
erable. They found no evidence that stents lead to a lower fistula
risk than no stents. They also found no evidence of a difference be-
tween the use of internal and external stents. Therefore, the safety
and efficacy of drainage types in preventing and reducing POPF in
the PJ after PD remain controversial.

The critical point discussed in our study was the efficacy of
pancreatic stents in PG using an invagination method. Howev-
er, this remains an unsettled question as only a few studies have
been conducted [35]. The incidence of POPF in the PG between
duct-to-mucosa anastomosis and invagination is uncertain. Exter-
nal stenting can reduce POPF by decreasing the amount of pancre-
atic juice and intraluminal pressure in duct-to-mucosa anastomo-
ses [36]. However, such methods are considered unnecessary in
invagination procedures that maintain the lumen of the pancreatic
duct. Uncertain factors, such as pancreatic texture, patient’s phys-
ical condition, and surgeons’ preferences for anastomosis, should
be initially unified in RCTs; however, this is extremely difficult.
Notably, although potential drawbacks are associated with em-
ploying a stent in PG [37,38], the decision to use one relies on a
thorough evaluation of the individual patient’s medical condition
and specific details of the surgical procedure. The benefits of using
a stent, such as providing support and preventing leakage, must
be weighed against the potential risks and drawbacks. A decision
should be made by the surgical team in consultation with the pa-
tient. Therefore, more extensive multicenter randomized prospec-
tive clinical trials are needed to verify the effectiveness of external
duct stenting compared to internal or non-stenting in preventing
and treating POPF at different levels of PG risk.

9. Conclusion

Our data showed a 12.9% POPF rate and 25.8% morbidity. Pan-
creatic duct stenting in PG tends to increase the rate of pancreatic
leakage and hospital stay. Compared to ‘ordinary’ PG, our ‘open’
method provides excellent visualization of the intragastric cavity
and, consequently, more accurate performance of the anastomoses.
In the subgroup analysis of the differences in pancreatic texture,
pancreatic duct stenting did not significantly change the rate of
pancreatic leakage. However, the rate of pancreatic leakage in pa-
tients with a soft pancreas was considerably higher than in those
with a hard pancreas. In conclusion, routine pancreatic duct stent-
ing was not associated with a decrease in the pancreatic leakage
rate of the PG after PD.

Volume 7 | Issue 11



united Prime Publications LLC., https://ajsuccr.org/

References

1.

10.

12.

Pedrazzoli S. Pancreatoduodenectomy (PD) and postoperative
pancreatic fistula (POPF): A systematic review and analysis of the
POPF-related mortality rate in 60,739 patients retrieved from the
English literature published between 1990 and 2015. Medicine (Bal-
timore). 2017; 96(19): ¢6858.

Kawabata Y, Okada T, lijima H, Yoshida M, Iwama H, Xu J, et al.
Intraoperative Ultrasound Elastography Is Useful for Determining
the Pancreatic Texture and Predicting Pancreatic Fistula After Pan-
creaticoduodenectomy. Pancreas. 2020; 49(6): 799-805.

Furukawa K, Onda S, Hamura R, Taniai T, Marukuchi R, Shiba H, et
al. Predictive Factors and Surgical Outcomes of Stent Dysfunction
After Preoperative Endoscopic Biliary Stenting in Patients Who Un-
derwent Pancreaticoduodenectomy. J Laparoendosc Adv Surg Tech
A. 20205 30(3): 256-259.

Mastalier B, Cauni V, Tihon C, Septimiu Petrutescu M, Ghita B,
Popescu V, et al. Pancreaticogastrostomy versus Pancreaticojejunos-
tomy and the Proposal of a New Postoperative Pancreatic Fistula
Risk Score. J Clin Med. 2023; 12(19): 6193.

Yeo CJ, Cameron JL, Maher MM, Sauter PK, Zahurak ML, Talamini
MA, Lillemoe KD, Pitt HA. A prospective randomized trial of pan-
creaticogastrostomy versus pancreaticojejunostomy after pancreati-
coduodenectomy. Ann Surg. 1995; 222(4): 580-8.

Meierhofer C, Fuegger R, Biebl M, Schoefl R. Pancreatic Fistulas:
Current Evidence and Strategy-A Narrative Review. J Clin Med.
2023 Jul; 12(15): 5046.

Kimura W, Miyata H, Gotoh M, Hirai I, Kenjo A, Kitagawa Y, et
al. A pancreaticoduodenectomy risk model derived from 8575 cases
from a national single-race population (Japanese) using a web-based
data entry system: the 30-day and in-hospital mortality rates for pan-
creaticoduodenectomy. Ann Surg. 2014; 259(4): 773-80.

Poon RT, Fan ST, Lo CM, Ng KK, Yuen WK, Yeung C, et al. Exter-
nal drainage of pancreatic duct with a stent to reduce leakage rate of
pancreaticojejunostomy after pancreaticoduodenectomy: a prospec-
tive randomized trial. Ann Surg. 2007; 246(3): 425-33.

Patel K, Teta A, Sukharamwala P, Thoens J, Szuchmacher M, DeVi-
to P, et al. External pancreatic duct stent reduces pancreatic fistula:

a meta-analysis and systematic review. Int J Surg. 2014; 12(8): 827-
32.

Poon RT, Fan ST, Lo CM, Ng KK, Yuen WK, Yeung C, et al. Exter-
nal drainage of pancreatic duct with a stent to reduce leakage rate of
pancreaticojejunostomy after pancreaticoduodenectomy: a prospec-
tive randomized trial. Ann Surg. 2007; 246(3): 425-33.

Schulick RD. Use of pancreatic duct stents after pancreaticoduo-
denectomy. J Hepatobiliary Pancreat Sci. 2011; 18(6): 775-8.

Tani M, Kawai M, Hirono S, Ina S, Miyazawa M, Shimizu A, et al.
A prospective randomized controlled trial of internal versus external

drainage with pancreaticojejunostomy for pancreaticoduodenecto-
my. Am J Surg. 2010; 199(6): 759-64.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Motoi F, Egawa S, Rikiyama T, Katayose Y, Unno M. Randomized
clinical trial of external stent drainage of the pancreatic duct to re-
duce postoperative pancreatic fistula after pancreaticojejunostomy.
Br J Surg. 2012; 99(4): 524-31.

Usuba T, Misawa T, Ito R, Yoshida K, Hanyu N, Yanaga K, et al.
Safety of Non-stented Pancreaticojejunostomy in Pancreaticoduo-
denectomy for Patients with Soft Pancreas. Anticancer Res. 2016;
36(12): 6619-6623.

Bassi C, Dervenis C, Butturini G, Fingerhut A, Yeo C, Izbicki J, et
al. International Study Group on Pancreatic Fistula Definition. Post-
operative pancreatic fistula: an international study group (ISGPF)
definition. Surgery. 2005; 138(1): 8-13.

Dindo D, Demartines N, Clavien PA. Classification of surgical com-
plications: a new proposal with evaluation in a cohort of 6336 pa-
tients and results of a survey. Ann Surg. 2004; 240(2): 205-13.

Jang JY, Chang YR, Kim SW, Choi SH, Park SJ, Lee SE, et al. Ran-
domized multicentre trial comparing external and internal pancreatic
stenting during pancreaticoduodenectomy. Br J Surg. 2016; 103(6):
668-675.

Kawaida H, Kono H, Hosomura N, Amemiya H, Itakura J, Fujii H,
et al. Surgical techniques and postoperative management to prevent
postoperative pancreatic fistula after pancreatic surgery. World J
Gastroenterol. 2019; 25(28): 3722-3737.

Roder JD, Stein HJ, Bottcher KA, Busch R, Heidecke CD, Siew-
ert JR, et al. Stented versus nonstented pancreaticojejunostomy af-
ter pancreatoduodenectomy: a prospective study. Ann Surg. 1999;
229(1): 41-8.

Poon RT, Fan ST, Lo CM, Ng KK, Yuen WK, Yeung C, et al. Exter-
nal drainage of pancreatic duct with a stent to reduce leakage rate of
pancreaticojejunostomy after pancreaticoduodenectomy: a prospec-
tive randomized trial. Ann Surg. 2007; 246(3): 425-33.

Yokoyama Y, Ebata T, Igami T, Sugawara G, Nagino M. Is the enter-
al replacement of externally drained pancreatic juice valuable after
pancreatoduodenectomy? Surg Today. 2014; 44(2): 252-9.

Helaly M, Sriwi D, Alkholaidi WS, Almamlouk R, Elshaer A, Alla-
boon RM, et al. Retrograde Pancreatic Duct Stent Migration into the
Biliary Tract Presenting as a Rare Early Complication of Pancreati-
coduodenectomy (Whipple Procedure). Am J Case Rep. 2019; 20:
1864-1868.

Hong S, Wang H, Yang S, Yang K. External stent versus no stent for
pancreaticojejunostomy: a meta-analysis of randomized controlled
trials. J Gastrointest Surg. 2013; 17(8): 1516-25.

Suzuki S, Kaji S, Koike N, Harada N, Tanaka S, Hayashi T, et al.
Pancreaticojejunostomy of duct to mucosa anastomosis can be per-
formed more safely without than with a stenting tube. Am J Surg.
2009; 198(1): 51-4.

Zhao Y, Zhang J, Lan Z, Jiang Q, Zhang S, Chu Y, et al. Are internal
or external pancreatic Ducts the preferred choice for patients under-

going pancreaticoduodenectomy? A Meta-Analysis. Biomed Res
Int. 2017; 2017: 1367238.

Volume 7 | Issue 11


https://pubmed.ncbi.nlm.nih.gov/28489778/
https://pubmed.ncbi.nlm.nih.gov/28489778/
https://pubmed.ncbi.nlm.nih.gov/28489778/
https://pubmed.ncbi.nlm.nih.gov/28489778/
https://pubmed.ncbi.nlm.nih.gov/28489778/
https://pubmed.ncbi.nlm.nih.gov/32541635/
https://pubmed.ncbi.nlm.nih.gov/32541635/
https://pubmed.ncbi.nlm.nih.gov/32541635/
https://pubmed.ncbi.nlm.nih.gov/32541635/
https://pubmed.ncbi.nlm.nih.gov/31985342/
https://pubmed.ncbi.nlm.nih.gov/31985342/
https://pubmed.ncbi.nlm.nih.gov/31985342/
https://pubmed.ncbi.nlm.nih.gov/31985342/
https://pubmed.ncbi.nlm.nih.gov/31985342/
https://www.mdpi.com/2077-0383/12/19/6193
https://www.mdpi.com/2077-0383/12/19/6193
https://www.mdpi.com/2077-0383/12/19/6193
https://www.mdpi.com/2077-0383/12/19/6193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1234894/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1234894/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1234894/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1234894/
https://pubmed.ncbi.nlm.nih.gov/37568446/
https://pubmed.ncbi.nlm.nih.gov/37568446/
https://pubmed.ncbi.nlm.nih.gov/37568446/
https://pubmed.ncbi.nlm.nih.gov/24253151/
https://pubmed.ncbi.nlm.nih.gov/24253151/
https://pubmed.ncbi.nlm.nih.gov/24253151/
https://pubmed.ncbi.nlm.nih.gov/24253151/
https://pubmed.ncbi.nlm.nih.gov/24253151/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/25003575/
https://pubmed.ncbi.nlm.nih.gov/25003575/
https://pubmed.ncbi.nlm.nih.gov/25003575/
https://pubmed.ncbi.nlm.nih.gov/25003575/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/21915642/
https://pubmed.ncbi.nlm.nih.gov/21915642/
https://pubmed.ncbi.nlm.nih.gov/20074698/
https://pubmed.ncbi.nlm.nih.gov/20074698/
https://pubmed.ncbi.nlm.nih.gov/20074698/
https://pubmed.ncbi.nlm.nih.gov/20074698/
https://pubmed.ncbi.nlm.nih.gov/22497024/
https://pubmed.ncbi.nlm.nih.gov/22497024/
https://pubmed.ncbi.nlm.nih.gov/22497024/
https://pubmed.ncbi.nlm.nih.gov/22497024/
https://pubmed.ncbi.nlm.nih.gov/27919992/
https://pubmed.ncbi.nlm.nih.gov/27919992/
https://pubmed.ncbi.nlm.nih.gov/27919992/
https://pubmed.ncbi.nlm.nih.gov/27919992/
https://pubmed.ncbi.nlm.nih.gov/16003309/
https://pubmed.ncbi.nlm.nih.gov/16003309/
https://pubmed.ncbi.nlm.nih.gov/16003309/
https://pubmed.ncbi.nlm.nih.gov/16003309/
https://pubmed.ncbi.nlm.nih.gov/15273542/
https://pubmed.ncbi.nlm.nih.gov/15273542/
https://pubmed.ncbi.nlm.nih.gov/15273542/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676555/
https://pubmed.ncbi.nlm.nih.gov/9923798/
https://pubmed.ncbi.nlm.nih.gov/9923798/
https://pubmed.ncbi.nlm.nih.gov/9923798/
https://pubmed.ncbi.nlm.nih.gov/9923798/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/17717446/
https://pubmed.ncbi.nlm.nih.gov/23494105/
https://pubmed.ncbi.nlm.nih.gov/23494105/
https://pubmed.ncbi.nlm.nih.gov/23494105/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930705/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930705/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930705/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930705/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930705/
https://pubmed.ncbi.nlm.nih.gov/23568149/
https://pubmed.ncbi.nlm.nih.gov/23568149/
https://pubmed.ncbi.nlm.nih.gov/23568149/
https://pubmed.ncbi.nlm.nih.gov/19217599/
https://pubmed.ncbi.nlm.nih.gov/19217599/
https://pubmed.ncbi.nlm.nih.gov/19217599/
https://pubmed.ncbi.nlm.nih.gov/19217599/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/

united Prime Publications LLC., https://ajsuccr.org/

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Moriya T, Clark CJ, Kirihara Y, Kendrick ML, Reid Lombardo
KM, Que FG, et al. Stenting and the rate of pancreatic fistula fol-
lowing pancreaticoduodenectomy. Arch Surg. 2012; 147(1): 35-40.

Guo C, Xie B, Guo D. Does pancreatic duct stent placement lead
to decreased postoperative pancreatic fistula rates after pancreati-
coduodenectomy? A meta-analysis. Int J Surg. 2022; 103: 106707.

Tang C, Cui G, Feng W. A commentary on ‘Does pancreatic duct
stent placement lead to decreased postoperative pancreatic fistula
rates after pancreaticoduodenectomy? A meta-analysis’. Int J Surg.
2023; 109(11): 3667-3668.

Jiang Y, Chen Q, Shao Y, Gao Z, Jin M, Gao B. The prognostic
value of external vs internal pancreatic duct stents after pancreati-
coduodenectomy in patients with FRS>4: a retrospective cohort
study. BMC Surg. 2021; 21(1): 81.

Jang JY, Chang YR, Kim SW, Choi SH, Park SJ, Lee SE, et al.
Randomized multicentre trial comparing external and internal pan-
creatic stenting during pancreaticoduodenectomy. Br J Surg. 2016;
103(6): 668-675.

Zhang GQ, Li XH, Ye XJ, Chen HB, Fu NT, Wu AT, et al. Internal
versus external drainage with a pancreatic duct stent for pancre-
aticojejunostomy during pancreaticoduodenectomy for patients at
high risk for pancreatic fistula: A Comparative Study. J Surg Res.
2018; 232: 247-256.

Zhao'Y, Zhang J, Lan Z, Jiang Q, Zhang S, Chu Y, et al. Are inter-
nal or external pancreatic Ducts the preferred choice for patients
undergoing pancreaticoduodenectomy? A Meta-Analysis. Biomed
Res Int. 2017:2017: 1367238.

Guo C, Xie B, Guo D. Does pancreatic duct stent placement lead
to decreased postoperative pancreatic fistula rates after pancreati-
coduodenectomy? A meta-analysis. Int J Surg. 2022; 103: 106707.

Dong Z, Xu J, Wang Z, Petrov MS. Stents for the prevention of
pancreatic fistula following pancreaticoduodenectomy. Cochrane
Database Syst Rev. 2016; 2016(5).

Shyr YM, Chen TH, Su CH, Wu CW, Lui WY. Non-stented pan-
creaticogastrostomy for 111 patients undergoing pylorus-preserv-
ing pancreaticoduodenectomy. Hepatogastroenterology. 2005;
52(61): 253-7.

Aksel B, Giiven HE. Pancreatic fistula rates after internal and ex-

ternal stenting of the pancreatojejunostomy anastomosis following
pancreatoduodenectomy. Chir Belg. 2020; 120(1): 16-22.

Xiong JJ, Tan CL, Szatmary P, Huang W, Ke NW, Hu WM, et
al. Meta-analysis of pancreaticogastrostomy versus pancreati-
cojejunostomy after pancreaticoduodenectomy. Br J Surg. 2014;
101(10): 1196-208.

Takada T, Yasuda H, Uchiyama K, Hasegawa H, Misu Y, Iwagaki
T, et al. Pancreatic enzyme activity after a pylorus-preserving pan-
creaticoduodenectomy reconstructed with pancreaticogastrostomy.
Pancreas. 1995; 11(3): 276-82.

Volume 7 | Issue 11


https://pubmed.ncbi.nlm.nih.gov/22250109/
https://pubmed.ncbi.nlm.nih.gov/22250109/
https://pubmed.ncbi.nlm.nih.gov/22250109/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10651303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10651303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10651303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10651303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7881586/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7881586/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7881586/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7881586/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/27040594/
https://pubmed.ncbi.nlm.nih.gov/30463725/
https://pubmed.ncbi.nlm.nih.gov/30463725/
https://pubmed.ncbi.nlm.nih.gov/30463725/
https://pubmed.ncbi.nlm.nih.gov/30463725/
https://pubmed.ncbi.nlm.nih.gov/30463725/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/28466004/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://pubmed.ncbi.nlm.nih.gov/35697324/
https://pubmed.ncbi.nlm.nih.gov/27153248/
https://pubmed.ncbi.nlm.nih.gov/27153248/
https://pubmed.ncbi.nlm.nih.gov/27153248/
https://pubmed.ncbi.nlm.nih.gov/15783043/
https://pubmed.ncbi.nlm.nih.gov/15783043/
https://pubmed.ncbi.nlm.nih.gov/15783043/
https://pubmed.ncbi.nlm.nih.gov/15783043/
https://pubmed.ncbi.nlm.nih.gov/30424714/
https://pubmed.ncbi.nlm.nih.gov/30424714/
https://pubmed.ncbi.nlm.nih.gov/30424714/
https://pubmed.ncbi.nlm.nih.gov/25042895/
https://pubmed.ncbi.nlm.nih.gov/25042895/
https://pubmed.ncbi.nlm.nih.gov/25042895/
https://pubmed.ncbi.nlm.nih.gov/25042895/
https://pubmed.ncbi.nlm.nih.gov/8577682/
https://pubmed.ncbi.nlm.nih.gov/8577682/
https://pubmed.ncbi.nlm.nih.gov/8577682/
https://pubmed.ncbi.nlm.nih.gov/8577682/

