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Clinical outcomes and technical description of unstented end to

side pancreaticogastrostomy by small posterior gastrotomy
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Ashutosh Mishra, Naveen Kumar, Jyoutishman Saikia, and Kunal Dhall
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Backgrounds/Aims: Morbidity following Whipple’s surgery largely depends upon the pancreatic stump anastomosis leak.
Pancreaticogastrostomy is one of the techniques of pancreatic stump reconstruction and is described variously in the
literature. Duct to mucosa pancreaticogastrostomy is described either by a large 3-4 cm posterior gastrotomy or by
small gastrotomy of 2-3 mm with the use of internal stents along with. We describe clinical outcomes and technique
of 2 layer end to side pancreatico-gastrostomy by a small posterior gastrotomy without the use of internal stents.
Methods: Hospital records of 35 patients where the technique of, small posterior gastrotomy end to side duct to mucosa
pancreatico-gastrostomy without internal stents, was used for pancreatic stump reconstruction were studied retrospec-
tively. The data were analyzed for demographic details, stage of the disease, and short term outcomes related to
surgical procedure. Results: The mean duration of surgery was 7.4 hours. Grade A, B, and C POPF were observed
in 10 (28.5%), 3 (8.5%), and 1 (2.8%) of patients respectively. The mean time to remove pancreatic drain was 9 days,
and the mean time to start oral feeds was 8.9 days. The mean hospital stay was 12.9 days (07-26). Thirty days mortality
was 2.8%. Conclusions: Unstented duct to mucosa end to side pancreatico-gastrostomy technique is comparable with
other pancreatico-gastrostomy techniques in outcomes in terms of POPF, morbidity, mortality, and hospital stay.
However, to establish the superiority or inferiority of this technique, a larger study is recommended. (Ann Hepatobiliary

Pancreat Surg 2021;25:251-258)
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INTRODUCTION

Pancreatic cancer is the 11" most common cancer world-
wide and as per GLOBOCAN 2018, 355,317 new cases
will be diagnosed until 2040. Pancreatic cancer is a lethal
malignancy and is the seventh leading cause of mortality
in cancer patients. Despite the new diagnostic and treat-
ment modalities, Syear survival is 9 % only."”

Pancreas cancer is treated with multimodality treatment
however surgery is the mainstay of treatment. Pancreatico-
duodenectomy for the pancreatic tumor is anatomically
challenging and technically difficult and requires expertise.
The most challenging part of the surgery is pancreatic
anastomosis as any disruption in it can cause post-oper-
ative morbidity as well as mortality. The fate of anasto-

mosis depends upon several factors i.e. patients related

factors, the texture of the pancreas, duct size, technique
of pancreatic anastomosis, and experience of the surgeon.

In the literature, various techniques of pancreatic anas-
tomosis have been described after Pancreaticoduodenectomy.
The anastomosis of the remaining pancreas is usually
done with jejunum or stomach and both have their ad-
vantages. However, pancreaticogastrostomy has multiple
reasons to be favored over pancreaticojejunostomy.’ Dif-
ferent techniques are described for pancreatico-gastrostomy
i.e. dunking, duct to the mucosa, double purse-string tech-
nique, and Peng Binding technique, etc. These techniques
are tried globally to decrease pancreatic stump complica-
tions like POPF. Duct to mucosa technique either utilizes
2 to 3 cm gastrotomy in the posterior wall to invaginate
the pancreas into the stomach or a 2-3mm smaller gastro-

tomy where the anastomosis is done over a stent. In this
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study, we have described the postoperative outcomes and
technique of pancreaticogastrostomy where a 2 layer end
to side duct to mucosa anastomosis is done between the
pancreatic duct and gastric mucosa with 2 to 3 mm poste-
rior gastrotomy without a stent. To best our knowledge,
this is the first study showing postoperative outcomes of
unstented small incision duct to mucosa pancreaticogas-

trostomy.

MATERIALS AND METHODS

Records of 35 patients, who underwent Whipple’s pro-
cedure at the department of surgical oncology at a tertiary
care cancer hospital from November 2015 to February 2020,
where pancreatic reconstruction was done a by 2 layered
pancreaticogastrostomy, were analyzed. All patients were
evaluated in a multidisciplinary gastrointestinal cancer
clinic and diagnosed as either peri-ampullary cancer, head
of pancreas cancer, or distal cholangiocarcinoma. Triple
phase contrast-enhanced computed tomography was done
as per pancreatic protocol to stage the disease and assess
the operability. Biliary drainage either by endoscopic ret-
rograde cholangiopancreatography (ERCP) and stenting or
percutaneous transhepatic biliary drainage (PTBD) was
performed in patients where the bilirubin level was more
than 14 mg/dl. All surgically operable patients were taken
for surgery and classical Whipple’s procedure was done
either by open method or assisted by laparoscopy. In the
minimally invasive method, the mobilization was done
laparoscopically while specimen retrieval and reconstruc-
tion were done by the open method through a small in-
cision in the midline that was also used to retrieve the
specimen. Choledochojejunostomy and gastrojejunostomy
were made either by Roux—loop or by a single loop of
jejunum. Pancreatic stump reconstruction was done by
pancreaticogastrostomy. Darin and serum amylase were
checked on the third postoperative day. The postoperative
pancreatic fistula was defined as per the International
study group (ISGPF) definition.* Data for postoperative
outcomes were analyzed and compared with other pan-

creaticogastrostomy techniques.

Surgical technique of 2 layer end to side duct to
mucosa pancreaticogastrostomy
The pictorial diagram of surgical technique is described
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in Fig. 1. The division of the pancreas was done at the
level of the neck. The stump of the pancreas was prepared
for 3 cm distally by clearing off the soft tissue. The pan-
creatic duct was prepared by dilating it with boogie so
that the minimum diameter of the duct becomes 2 mm.
Six absorbable 4-0 single-armed, round-bodied sutures
(however double-armed suture is preferred) were taken
from the anterior serosal surface of the pancreas, taken
out from the cut surface of the pancreas, held by hemo-
stats, and numbered by spreading them in order over a
surgical mop. This constitutes the anterior part of the first
sero-parenchymal layer. Similarly, 3 to 5 absorbable 4-0
sutures passed through the cut surface of the pancreas
near and anterior to the duct, taken out from the lumen
of the duct, (Outside-in) held and numbered. This con-
stituted the anterior part of the second layer. One to three
4/0 sutured were passed from the lumen of the duct,
through the posterior wall of the duct and were taken out
from the cut surface of the pancreas and numbered
(Inside-out). This constitutes the posterior part of the sec-
ond layer. The next 5 sutures were passed from the cut
surface of the pancreas and were taken out through the
posterior surface of the pancreas. This constitutes the pos-
terior part of the first layers sutures. The numbering helps
in the proper orientation of the sutures in various layers.
The greater curvature of the stomach is flipped anteriorly
and superiorly to expose the posterior surface. Appropriate
site of approximation of the pancreas to the posterior sur-
face of the stomach, which is directly falling over the pan-
creatic stump without traction, is identified and posterior
first layer sutures are passed through the posterior wall
of the stomach in the sero-muscular plane and tied. This
completes the posterior first layer. A small gastrotomy of
the size of the duct is made in the posterior wall of the
stomach by diathermy ensuring complete hemostasis. Su-
tures of the posterior second layer are now passed from
the serosal surface of the stomach full thickness into the
lumen and taken out from the lumen of the gastrotomy
site and tied (Outside-in). Sutures of the anterior second
layer are now passed through the gastrotomy from the
mucosal surface of the stomach, passed through the
full-thickness lumen, and taken out from the serosal side
and tied (Inside-out). This completes the anterior part of
the second layer. Finally, the sutures from the anterior

first layer are passed in the sero-muscular plane of the
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Fig. 1. Diagrammatic representation of the surgical technique. (A) Shows preparation of pancreatic stump. Approximately 2-3
cm of the body of the pancreas is cleared off soft tissue and veins draining to splenic veins are tied. (B) (Anterior first layer).
Passing of the first layer of sutures from the anterior serosal surface of the pancreas through the cut surface of the pancreas.
These are numbered and held aligned by hemostats. (C) (Anterior second layer). Passing of the second layer of sutures from
the cut surface of the pancreas through the anterior wall of the pancreatic duct. These are numbered and held aligned by
hemostats. (D) (Posterior second layer) passing of posterior second layer of sutures from the posterior wall of the duct through
the cut surface of the pancreas. These are numbered and held aligned by hemostats. (E) (Posterior first layer) Passing of posterior
first layer of sutures from the cut surface of the pancreas through the posterior serosal surface of the pancreas. These are num-
bered and held aligned by hemostats. (F) The greater curvature of the stomach is flipped anteriorly and superiorly. Appropriate
site of approximation of the pancreas to the posterior surface of the stomach is identified and posterior first layer sutures are
passed through the posterior layer of the stomach in the sero-muscular plane and tied. This completes the posterior first layer.
(G) A small gastrotomy of the size of the duct is made in the posterior wall of the stomach. Sutures of the posterior second
layer are now passed from the serosal surface of the stomach full thickness into the lumen and taken out from the lumen of
the gastrotomy site and tied. This completes the posterior second layer. (H) Sutures of anterior second layers are now passed
through the gastrotomy from the mucosal surface of the stomach full thickness and taken out from the serosal side and tied.
This completes the anterior second layer. (I) Demonstrates the completed duct to mucosa anastomosis and now the sutures from
the anterior first layer are passed in the sero-muscular plane of the stomach and tied. This completes the anterior first layer.
(J) Shows the completed anastomosis where the only duct to mucosa anastomosis is visible in the posterior wall of the stomach.

stomach and tied. This completes the anterior first layer.

RESULTS

Thirty-five patients were included in the study. The
mean age was 53.25 years (33-70) and the majority were
male (54%). The most common symptom at presentation
was jaundice (83%) followed by anorexia and weight loss.
Eighty-three percent of patients had ECOG-1. The ma-
jority of the patients had peri-ampullary carcinoma (n=31).
Preoperative biliary drainage was required in 72% of the
patients. Only one patient received neoadjuvant chemo-
therapy.

Open Whipple’s procedure was performed in 68.5% of
patients whereas 20% of the patients underwent lapa-
roscopically assisted Whipple’s procedure. Only one pa-

tient had a locally advanced tumor and required superior

mesenteric vein reconstruction. The mean operative blood
loss was 635ml and mean duration of surgery was 7.4
hours. The average duration for the duct to mucosa pan-
creatico-gastrostomy was 45 min. All patients were shift-
ed to the intensive care unit (ICU) in the post-operative
period and the average ICU stay was 4.36 days (Table 1
shows the baseline characteristics of the patients).

Only one patient developed clinically significant POPF.
Grade I POPF was observed in 28.5% of patients and
60% of the patient did not develop POPF. One patient de-
veloped a bile leak at 2" postoperative day for which he
was re-explored. This patient died on the 4* postoperative
day because of the biliary septicemia. One patient had an
intra-abdominal hemorrhage and was treated conservative-
ly. Grade A, B, and C delayed gastric emptying (DGE)
was noticed in 31.5%, 60%, and 8.5% respectively and

the mean-time to start the oral feed was 8.9 days. The
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Table 1. Baseline characteristics of the patients

Characteristics Values
Age 53.25 years
(Range=33-70 yeras)

Sex

Male 19 (53.2%)

Female 16 (46.8%)
ECOG

I 29 (83%)

11 6 (17%)
Albumin level

<3.5 gm/dl 9 (26%)

>3.5 gm/dl 26 (74%)
Icterus 29 (82.8%)

Pre operative biliary diversion

ERCP stenting 20 (68.6%)

PTBD 1 (3.4%)
Diagnosis

Periampullary carcinoma 31 (88.5%)

Head of pancreas carcinoma 3 (8.5%)

Distal cholangio carcinoma 1 (2.8%)

ECOG, eastern cooperative operative group; ERCP, endoscopic
retrograde cholangiopancreaticography; PTBD, percutaneous
transhepatic biliary drainage
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30 days mortality rate was 2.8%. The mean hospital stay
was 12.9 days. The details of postoperative morbidity and
mortality are described in Table 2. All patients had mar-
gin free resection. All patients were sent for adjuvant

treatment.

DISCUSSION

The incidence of postoperative morbidity and mortality
after Whipple’s procedure largely depends upon the in-
tegrity of the pancreatic stump anastomosis. Pancreatic
stump reconstruction after pancreaticoduodenectomy was
done classically by pancreaticojejunostomy. Walter Kaush
initially hypothesized the possibility of Pancreaticogastro-
stomy in 1912.° Pancreatico-gastrostomy was demonstrated
by Waugh and Clagett as a feasible method for pancreatic
stump reconstruction in 1946.° The potential advantage of
using the stomach instead of jejunum for pancreatic anas-
tomosis is the reduced incidence of the leak because of
the inactivation of pancreatic enzymes by the gastric se-

cretion, secondly, the anatomic proximity of the posterior

Table 2. Details of procedures, complications and adverse events

Characteristics

Values

Procedure
Whipple’s procedure
Whipple’s with SMV reconstruction
Open Whipple’s procedure
Lap assisted
Lap conversion to open
Roux loop reconstruction
Blood loss
Duration of surgery
Post-operative pancreatic
Grade A
Grade B
Grade C
No POPF
Post-operative morbidity complications
Wound Dehiscence
Intra-peritoneal collection
Post-operative haemorrhage
Bile leak

Days for which pancreatic drain output reached less than 30 ml

Pancreatic drain removal day
Institution of oral sips

ICU stay

Hospital stay

Post-operative mortality

34 (97.1%)

1 (2.8%)

24 (68.5%)

7 (20%)

4 (11.5%)

24 (68.5%)
Mean - 635 ml (Range 50-3000 ml)
Mean - 7.4 hours (Range 4-11 hours)

10 (28.5%)
3 (8.5%)
1 (2.8%)
21 (60%)
22.83% (Overall)
2 (5.7%)
4 (11.4%)
1 (2.8%)
1 (2.8%)
Mean 7.22 days (Range 5-12 days)
Mean 9 days (Range 6-22 days)
Mean 8.82 days (Range 5-22 days)
Mean 4.36 days
12.9 days (Range 7-26 days)
1 (2.8%)
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surface of the stomach and pancreatic stump allows a ten-
sion free anastomosis and continuous aspiration of pancre-
atic secretion by nasogastric tube also decreases the pan-
creatic secretion load and allows less time for au-
to-digestion. Moreover, the distance of major vessels from
the anastomosis can prevent hemorrhage in case of a mi-
nor leak of pancreatic enzymes.’

Various methods of pancreatico-gastrostomy have been
described i.e. Classical PG anastomosis (Waugh and Clagett’),
dunking pancreas with two purse-string sutures (Ohigashi
Technique), Montenegro’s Technique of Sleeve Gastrectomy,
Duct to mucosa technique with internal or external stent-
ing of the pancreatic duct.”” Oshigashi described a mod-
ification in the classical technique of Waugh and Cattell.
They propagated the dunking of the pancreatic stump in
the posterior wall of the stomach. Another modification
of fixing the pancreatic stump into the sleeve of the stom-
ach was proposed by Montenegro.” A comparison of the
post-operative outcomes of various methods of pancreatico-

gastrostomy is shown in Table 3,102

Among duct to mu-
cosa techniques, the literature describes either posterior
gastrotomy and full-thickness suture of pancreatic paren-
chyma and duct to gastric mucosa or joining of duct to
gastric mucosa over a stent.” There are chances of an ab-
sence of watertight anastomosis in large gastrotomy sites
and hence the occurrence of pancreatic fistula. Our series
described the outcomes of two-layered end to side duct
to mucosa pancreaticogastrostomy through a small 2-3
mm posterior gastrotomy without stenting. Cattell and
Warren had described a similar technique for two layers
duct to mucosa pancreatic anastomosis for jejunum.” None
of the published series describes this technique for the
stomach without pancreatic duct stent.

In the present series, two-layered duct to mucosa pan-
creaticogastrostomy with a small gastrotomy of the size
of the pancreatic duct and direct anastomoses of the gas-
tric mucosa and pancreatic duct creates a watertight anas-
tomosis, leaving less chance of pancreatic secretion leak
into the peritoneal cavity.

To keep the anastomosis patent decompression of the
pancreatic duct either by internal or long external stents
is described. The retrospective review of Payne et al for
outcomes of small gastrotomy duct to mucosa pancreat-
icogastrostomy did not show POPF."” However, the au-

thors reported the use of internal stents to keep the anasto-
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mosis patent. Internal stents are passed spontaneously per
anum in most of the cases but endoscopic interventions
may be required to pull out the retained internal stents.
Moreover, proximal migration of the internal stent has al-
so been reported in 5 to 6% of the patient.”’ It can lead
to bowel obstruction, pancreatitis, and biliary obstruction,
bowel perforation, liver abscess, acute cholangitis, ab-
dominal pain, and bezoar ileus. Ortega and colleagues
have reported bowel perforation by an internal stent even
after 19 years of pancreaticoduodenectomy.24 Stent place-
ment carries an inherent possibility of endoscopic inter-
vention in the postoperative period. Our series shows the
feasibility and technical compatibility of unstented small
gastrotomy pancreaticogastrostomy.

The time taken in performing the anastomosis is less
than an hour and it was comparative to another pancreatic
anastomosis. Literature reports pancreatic fistula rates
up-to 30 % in various studies and techniques. However,
in the present series, only one patient had type-C pancre-
atic fistula as per the current ISGPF definition. Mean hos-
pital stay in our series is comparable to similar studies.
However, few of the studies have shown a longer hospital
stay (ranged from a minimum of 4 days to a maximum
of 208 days) as compared to our study. Fang et al.'" and
Keck et al.” have a hospital stay range of 4-106 and
5-208 days respectively whereas the current series has a
range of 7-26 days. Payne et al performed small incision
pancreaticogastrostomy similar to our technique and their
hospital stay range is 8-35 days with a mean of § days.
However, they kept the pancreatic anastomosis stented.
The lesser hospital stays in our series may be because al-
most 90% of the patient either had no or grade-A POPF
and absence of complications of the internal stents.
Almost one-third of patients resumed oral diet within 7
days of the surgery whereas 60% of the patient took up
to 2 weeks to resume oral. The morbidity and 30 days
mortality rates of the present series are comparable to the
other pancreaticogastrostomy studies.

The advantages of the unstented duct to mucosa techni-
que include: 1 easy reproducibility, 2. lesser time consum-
ing, 3. easy to teach the residents and fellows, 4. has sim-
ilar comparable postoperative outcomes.

The limitation of our study lies in its retrospective na-
ture and less number of patients.

We would like to conclude that the ideal pancreat-
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icogastrostomy technique is yet to be defined. Unstented
duct to mucosa end to side pancreaticogastrostomy by
small posterior gastrotomy technique is comparable in
outcomes in terms of postoperative pancreatic fistula,
morbidity, hospital stay and mortality. This technique
avoids postoperative endoscopic interventions and has a
potential to replace the pancreaticogastric anastomosis
over internal stents. However, to establish the superiority
or inferiority of this technique, a larger study is re-

commended.
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