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Abstract: Objective: To evaluate the effect of modified Blumgart pancreaticojejunostomy on the nutritional status
in elderly patients after pancreaticoduodenectomy. Methods: Fifty-eight elderly patients who underwent pancre-
aticoduodenectomy in our hospital were evenly divided into the traditional group (receiving traditional Blumgart
pancreaticojejunostomy) and the modified group (receiving modified Blumgart pancreaticojejunostomy). Results:
In the modified group, intraoperative blood loss and 24-h VAS score were lower and time to off-bed activity and
postoperative hospital stay were shorter than those in the traditional group (P<0.05). The levels of p-lactic acid, di-
amine oxidase, and endotoxin were increased after surgery and were higher in the modified group than those in the
traditional group, while the digestive symptoms and cancer pain scores at 6 months after surgery and postoperative
complication rate were lower than those of the traditional group (all P<0.05). The nursing satisfaction was higher in
the modified group than that in the traditional group (P<0.05). The nutritional status, pancreatic endocrine function
and pancreatic exocrine function showed no significant differences between the two groups. Conclusion: The modi-
fied Blumgart pancreaticojejunostomy can reduce the pain level, expedite postoperative rehabilitation, and improve
the intestinal mucosal barrier function and quality of life of patients while not significantly affecting postoperative
nutritional status and pancreatic function.
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Introduction

Pancreaticoduodenectomy is a common surgi-
cal treatment for malignant tumors such as
ampullary cancer, pancreatic cancer, distal
cholangiocarcinoma, and duodenal papillary
cancer as well as benign tumors of the pancre-
atic head. In recent years, minimally invasive
technologies have been developed. The surgi-
cal mortality rate has been decreased to less
than 5%, and its safety has been greatly
improved [1, 2]. However, among all abdominal
surgeries, pancreaticoduodenectomy is compli-
cated and characterized by a large number of
involved tissues and organs, wide range of
resection, and complex anatomical structure.
Postoperative complications such as pancreat-
ic fistula, biliary fistula, and delayed gastric

emptying are prone to occur, which is not con-
ducive to the prognosis of patients. Related
studies [3] have reported that pancreatic fistula
is the most serious postoperative complication
after pancreaticoduodenectomy, with an inci-
dence of about 40%, and can cause secondary
abdominal infection and massive bleeding,
which is not conducive to postoperative reha-
bilitation and has certain mortality. Pancrea-
ticoduodenectomy has complicated procedures
for reconstruction of the digestive tract and
long operation time. In addition, most patients
have certain degree of malnutrition before
operation, so it is of great significance to effec-
tively reduce the impact of surgery on nutrition-
al status. In recent years, a growing number
of studies have found that appropriate anasto-
mosis during pancreaticoduodenectomy can
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reduce the risk of postoperative pancreatic fis-
tula and other complications and improve the
quality of life of patients [4, 5]. Blumgart-type
technique, binding technique, and duct-to-
mucosa anastomosis are commonly used in
clinical pancreaticojejunostomy; however, there
is still debate about which surgical technique
can eliminate the risk of pancreatic fistula, and
there are few reports about the effects of surgi-
cal methods on the nutritional status of patients
[6]. In view of this, 58 elderly patients with pan-
creaticoduodenectomy in our hospital were
enrolled in this study to investigate the feasibil-
ity and safety of traditional and modified Blu-
mgart pancreaticojejunostomy, so as to provide
a better choice for clinical anastomosis.

Materials and methods
Baseline data

This study complied with the Declaration of the
World Medical Association Helsinki. Fifty-eight
elderly patients who underwent pancreatico-
duodenectomy in our hospital from February
2017 to March 2019 were enrolled and divided
into the traditional group (n=29) and the modi-
fied group (n=29) according to the method
of intraoperative pancreaticojejunostomy. This
study was approved by the Ethics Committee of
Ganzhou People’'s Hospital (No. KY002-08).
The enrolled subjects and their families were
informed and signed a consent form.

Inclusion criteria

The inclusion criteria: patients with age >60
years; patients met the Expert Consensus
for Laparoscopic Pancreaticoduodenectomy
surgical indications [7]; patients whose preop-
erative imaging examinations such as magnetic
resonance cholangiopancreatography and/or
B-ultrasound confirmed the diameter of the
main pancreatic duct >3 mm in the body of the
pancreas, and the patients were diagnosed
with space-occupying diseases in the duode-
num, ampullary and surrounding areas, and
head of the pancreas; patient with no distant
metastases to the abdominal cavity or liver;
patients with no history of gastrointestinal
reconstruction or upper abdominal surgery;
and patients with complete clinical data. The
exclusion criteria: patients with distant metas-
tasis; patients with other digestive tract diseas-
es; patients with insufficiency of vital organs
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(heart, liver, kidneys, etc.); patients with coagu-
lation dysfunction or severe infection; and
patients with a history of emergency surgery.

Methods

All patients underwent laparoscopic pancreati-
coduodenectomy. In the modified group, the
modified Blumgart pancreaticojejunostomy
was used [8]. The measures were as follows:
During the uncinate process of the superior
mesenteric artery (SMA) and vein cross, the
main pancreatic duct (MPD) and pancreatic
stump were fully freed using forceps. The MPD
was exposed and an incision was made in the
side wall of the MPD with scissors to insert a
pancreatic stent tube. Next, 5-0O Prolene was
fixed on the section of the pancreatic parenchy-
mal stump and the MPD was closed by wrap-
ping in 2-4 circles and knotting. The MPD and
the stent tube were fixed. The distal jejunum
was passed through the right mesentery of the
middle colon artery and placed under the
hepatic hilum near the pancreatic stump. The
mesenteric edge was opened at 5-10 cm from
the jejunum stump. U-suture was performed on
the jejunal seromuscular layer and pancreatic
layers. The stent tube was inserted into the
jejunum through the opening of the jejunal
mucosa. The U-suture was tightened to com-
plete the anastomosis.

In the traditional group, the traditional Blumgart
pancreaticojejunostomy was used. The SMA
was hooked around the uncinate process of the
pancreas, and the duodenum, distal stomach,
common bile duct, gallbladder, pancreatic
head, and tumor were completely cut off to fully
free the pancreatic stump. The distal jejunum
was passed through the right mesentery of the
middle colon artery and placed under the
hepatic hilum close to the pancreatic stump.
The suture started at the anterior side of the
pancreatic stump about 1 cm away from the cut
end: the pancreatic gland was traversed by 3-0
Prolene suture from anterior to posterior, after
which a seromuscular bite of the posterior jeju-
nal wall was taken. Each 3-O Prolene suture
was run from posterior to anterior, once again
through the full thickness of the pancreatic
parenchyma. Herein the U-suture was complet-
ed. The same suture was performed at 5-mm
intervals using 5-8 stitches. An opening was
made at the mesentery margin about 5-10 cm

Am J Transl Res 2021;13(10):11643-11652



Effect of modified Blumgart pancreaticojejunostomy

from the jejunal stump. The pancreatic stent
was inserted into the jejunum through the
opening. Interrupted suture anastomoses using
6-0 Prolene were performed between the MPD
and the jejunal mucosa. The previously held
U-sutures were tied on the anterior capsule of
the pancreas and placed through the seromus-
cular coat of the jejunum at the anterior edge of
the seromuscular jejunal incision. The anasto-
mosis was completed by tying the U-sutures on
the anterior capsule of the pancreatic stump.
The two groups were completed by the same
chief physician and the team.

Observation indicators

Perioperative indicators: Intraoperative blood
loss, operation duration, pancreaticojejunosto-
my duration, time to off-bed activity, defeca-
tion, time to removal of gastric tube and abdom-
inal lead, length of hospital stay, and 24-h post-
operative pain level, were recorded. The degree
of pain was evaluated using the visual analog
scale (VAS), with a total score of 0-10 points,
representing painless to severe pain.

Nutritional status: 3 mL of fasting venous blood
was collected before surgery and at 1 month
after surgery, left to stand for 10 min, and cen-
trifuged for 10 min (<4°C; speed: 3000 r/min;
radius: 6 cm). The supernatant was aspirated
and stored at -80°C. The levels of albumin,
total protein, and transferrin were determined
using a bromocresol green albumin assay
(Shanghai Jingkang Bioengineering Co., Ltd.).

Intestinal mucosal barrier function: 3 mL of
fasting venous blood was collected before and
72 h after surgery, left to stand for 10 min, and
centrifuged for 10 min (temperature: <4°C;
speed: 3000 r/min; radius: 6 cm). The superna-
tant was aspirated and stored at -80°C. The
p-lactic acid, diamine oxidase (DAO) and endo-
toxin levels were determined using enzyme-
linked immunosorbent assay (Shanghai Xinle
Biotechnology Co., Ltd.).

Endocrine and exocrine function of the pancre-
as: At 6 months after surgery, 3 mL of venous
blood was collected before and 2 h after the
meal, left to stand for 10 min, and centrifuged
for 10 min (temperature: <4°C; speed: 3000 r/
min; radius: 6 cm). The supernatant was aspi-
rated and stored at -80°C. Glucagon (GLC) and
somatostatin (SS) levels were determined using
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enzyme-linked immunosorbent assay. Fecal
samples were collected to measure human
fecal elastase (FE-1) level using enzyme-linked
immunosorbent assay (Shanghai Yansheng
Industrial Co., Ltd.). An FE-1 level of 2200 ug/g
was considered normal, 100-200 pg/g indicat-
ed mild to moderate pancreatic insufficiency,
and <100 ug/g indicated severe exocrine pan-
creatic insufficiency.

Quality of life: Quality of life of patients was
evaluated in three dimensions of dietary diges-
tive symptoms, cancer pain, and health care
satisfaction before and 6 months after surgery
using the European Organization for Research
and Treatment of Cancer Quality of Life Ques-
tionnaire Pancreatic Cancer module (EORTC
QLQ-PAN26) [9], with a total of 26 items. The
higher scores in the first two dimensions indi-
cated more severe symptoms and the lower
quality of life; a high score in the latter dimen-
sion indicated a high quality of life.

Postoperative complications

At 6 months after surgery, pancreatic fistula,
biliary fistula, biliary tract infection, postopera-
tive jaundice, gastric emptying disorder and
other complications were evaluated.

Statistical analysis

SPSS 22.0 was used to process the data.
Measurement data (Xzsd) were compared
using the independent t-test for intergroup
comparisons, while the paired t-test was used
for intragroup comparisons. Count data (%)
were compared using the x? test. Categorized
data were examined using the rank sum test.
Values of P<0.05 were considered statistically
significant.

Results
Intergroup comparison of clinical data

Gender, age, preoperative total bilirubin,
American Society of Anesthesiologists grade,
disease type, and pancreas texture were com-
pared between the groups, which showed no
significant difference and were comparable
(P>0.05) (Table 1).

Intraoperative related indices

The duration of operation and anastomosis
was not statistically different between the
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Table 1. The general characteristics of patients

Total ASA Type of Pancreas TNM  Chemo- Smok-

Male/ bilirubin grade disease texture staging therapy m.g ahd BMI
Group Female Age (year) before drinking (ke/m?)
operation  Grade Hard/ Stagel/
wmol/Ly i VB/OD/E ey YeS/no Yes/no

Traditional group (n=29) 18/11 68.28+5.16 79.65+21.75 13/16 11/6/6/4/2 12/17 6/13/10 16/13 20/9  23.15+3.26
Modified group (n=29) 17/12 69.944+6.01 81.32+20.89 12/17 12/7/5/4/1 11/18 5/12/12 18/11 18/11  22.09+3.15
t/x? 0.072 1.129 0.834 0.070 0.986 0.072 0.313 0.516 2.370 1.259
P 0.788 0.264 0.408 0.791 0.879 0.788 0.855 0.473 0.124 0.213

ASA, American Society of Anesthesiologists; BMI, body mass index; A, pancreatic cancer; B, distal bile duct cancer; C, duodenal cancer; D, ampullary cancer; E, other

cancer.
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groups (P>0.05). Intraoperative blood loss was
significantly lower in the modified group than
that in the traditional group (P<0.05), suggest-
ing that the use of the modified Blumgart pan-
creaticojejunostomy could reduce the amount
of blood loss (Figure 1).

Postoperative recovery-related indicators

No significant intergroup difference was ob-
served in defecation frequency and timing and
time to removal of the gastric tube and abdomi-
nal drainage tube (P>0.05) between the two
groups. The modified group showed a shorter
postoperative hospital stay and time to off-bed
activity as well as lower VAS scores at 24 h
after surgery than the traditional group (P<
0.05), suggesting that the modified Blumgart
pancreaticojejunostomy could reduce the pain
level and accelerate the postoperative recovery
(Figure 2).
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Traditional group Improved group

Figure 1. Intraoperative indices of
the two groups. ““P<0.001 com-
pared with the traditional group.

Nutritional status

- The levels of preoperative
albumin, total protein, and
transferrin showed no signifi-
cant differences between the
two groups before operation
(all P>0.05). In addition, there
was no significant difference
before or after surgery in the
modified group (all P>0.05),
suggesting that the modified
Blumgart pancreaticojejunos-
tomy did not adversely affect
patient  nutritional status
(Table 2).

Intestinal mucosal barrier
function

No significant difference was found in the lev-
els of p-lactic acid, DAO, and endotoxin between
the two groups before surgery (all P>0.05). All
the measurement indices improved after sur-
gery and were higher in the modified group
than those in the traditional group (P<0.05),
suggesting that modified Blumgart pancreati-
cojejunostomy could reduce damage to intesti-
nal mucosal barrier function (Table 3).

Pancreatic endocrine dysfunction

The levels of pre-meal GLC and SS exhibited no
difference between the two groups before sur-
gery (all P>0.05). However, the levels of GLC
and SS at 2 h after the meal in both groups
were higher than those before the meal (all
P<0.05), but no significant difference was fo-
und between the two groups (P>0.05). In addi-
tion, there was no statistically significant differ-
ence in levels of pre-meal GLC and SS and lev-
els of GLC and SS at 2 h after the meal between
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Figure 2. Postoperative recovery indices of the two groups. “**P<0.001 compared with the traditional group.

Table 2. Nutritional status indicators before and after surgery of the two groups (X +sd, g/L)

Time Group Albumin Total protein Transferrin
Preoperative Traditional group (n=29) 32.16+3.48 65.13+7.21 2.45+0.46
Modified group (n=29) 33.25+3.16 65.88+7.45 2.51+0.48
t 1.249 0.390 0.486
P 0.217 0.698 0.629
1 month after surgery Traditional group (n=29)  27.24+2.27##%  60.34+5.75% 1.94+0.21##
Modified group (n=29) 32.46+3.56 64.75+£5.19 2.34+0.32
t 6.658 3.066 5.628
P 0.000 0.003 0.000

#pP<0.01, ##P<0.001 compared to the preoperative indicators within the same group.

Table 3. Intestinal mucosal barrier function before and after surgery of the two groups (X £sd)

Time Group D-lactic acid (g/mL) DAO (U/L) Endotoxin (ng/L)
Preoperative Traditional group (n=29) 0.46+0.11 1.67+0.32 1.74+0.46
Modified group (n=29) 0.48+0.12 1.64+0.35 1.75+0.51
t 0.662 0.341 0.078
P 0.511 0.735 0.938
72 h after surgery Traditional group (n=29) 6.57+1.75%# 3.67+0.98### 7.67+£1.67%#
Modified group (n=29) 4.13+1.54%# 2.19+0.46%## 5.54+1.09%#
t 5.637 7.362 5.752
P 0.000 0.000 0.000

##P<(0,001 compared to those before surgery within the same group. DAO, diamine oxidase.

the two groups at 6 months after surgery, sug- cojejunostomy could prevent postoperative
gesting that the modified Blumgart pancreati- pancreatic endocrine dysfunction (Table 4).
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Table 4. Pancreatic endocrine function at 6 months after operation of the two groups (X +sd, ng/L)

Time Group

GLC

SS

Before meal 2 h after meal

Before meal 2 h after meal

Before surgery Traditional group (n=29)
Modified group (n=29)
t
P
Traditional group (n=29)
Modified group (n=29)
t
P

After surgery

69.861+13.25 92.58+15.27##
70.02+12.96 91.16+15.02%*
0.046 0.357
0.963 0.722
71.35+14.68 91.34+16.98"
70.69+13.47 92.68+17.64%#
0.178 0.295
0.859 0.769

84.69+21.35 146.32+49.86"
85.96+20.15 148.85+50.03
0.233 0.193
0.817 0.848
85.69+22.64 148.64+52.31%#
86.37+21.37 150.38+51.09*#
0.118 0.128
0.907 0.899

###P<(0.001 compared to before the meal within the same group. GLC, glucagon; SS, somatostatin.

Table 5. Pancreatic exocrine dysfunction 6 months after

operation of the two groups [n (%)]

Discussion

Pancreaticoduodenectomy is a com-

Group Normal  Mildto moderate  Severe mon but relatively complex abdomi-

disorder disorder nal surgery, often involving organ
Traditional group (n=29) 25 (86.21) 2 (6.90) 2 (6.90) resection, exploration of the abdom-
Modified group (n=29) 28 (96.55) 1(3.45) 0 inal cavity, and gastrointestinal tract
z 1.422 reconstruction. It has the disadvan-
P 0.155 tages of a high postoperative com-

Pancreatic exocrine dysfunction

No significant difference was found in pancre-
atic exocrine function at 6 months after surgery
between the two groups (P>0.05), indicating
that the modified Blumgart pancreaticojejunos-
tomy could sustain pancreatic exocrine func-
tion (Table 5).

Quality of life

There was no significant difference in quality of
life before surgery between the two groups
(P>0.05). The digestive symptoms and cancer
pain scores were lower in the modified group
than those in the traditional group at 6 months
after surgery. The modified group also exhibited
higher nursing satisfaction scores (P<0.05),
indicating that the modified Blumgart pancre-
aticojejunostomy could improve the quality of
life of patients (Table 6).

Postoperative complications

The incidence of postoperative complications
was lower in the modified group (6.90%) than
that in the traditional group (27.59%) (P<0.05),
indicating that the modified Blumgart pancre-
aticojejunostomy did not increase complica-
tions and had a high safety (Table 7).
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plication rate and technical difficulty

[10]. Laparoscopic pancreaticoduo-
denectomy has less pain and trauma, and
shorter incisions, but requires higher surgical
skills than laparotomy. The anterior surface of
the pancreas is covered by the peritoneum, the
blood vessels around the pancreas and duode-
num are dense, and the pancreas has an abun-
dant blood supply with the vessels originating
as branches of the celiac and superior mesen-
teric arteries. After the removal of lesion, hemo-
stasis in the pancreatic section is challenging.
Reasonable anastomosis is required for an
uncomplicated operation [11].

In this study, the modified group showed lower
intraoperative blood loss and VAS score at 24 h
after surgery, shorter time to off-bed activity
and postoperative hospital stay, and higher
quality of life, whereas albumin, total protein,
and transferrin levels at 1 month after surgery
were not affected, indicating that the modified
Blumgart pancreaticojejunostomy had the
advantages of less blood loss, low pain level,
rapid postoperative recovery, and high quality
of life, with no significant effect on the nutri-
tional status of the patients. The modified
Blumgart pancreaticojejunostomy has the fol-
lowing advantages. First, the U-suture is not
tightened temporarily after the anastomosis of
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Table 6. EORTC QLQ-PAN26 scores before and after operation of the two groups (X +sd, points)

Time Group Digestive symptoms  Cancer pain  Nursing satisfaction
Preoperative Traditional group (n=29) 12.84+2.11 11.67+2.67 2.01+0.37
Modified group (n=29) 12.76+£2.03 11.92+2.75 2.05+0.41
t 0.147 0.351 0.390
P 0.884 0.727 0.698
6 month after surgery  Traditional group (n=29) 9.64+2.09%# 8.59+1.75%## 3.21+0.45%#
Modified group (n=29) 7.00+£1.67### 6.01+1.03## 4.36+0.62###
t 5.314 6.842 8.084
P 0.000 0.000 0.000

###P<0.001 compared to before surgery within the same group.

Table 7. Incidence of postoperative complications of the two groups [n (%)]

Pancreatic Biliary

Biliary  Postoperative  Gastric emptying

Group fistula fistula  infection jaundice disorder Total
Traditional group (n=29) 3(10.34) 1(3.45) 1(3.45) 1(3.45) 2 (6.90) 8 (27.59)
Modified group (n=29) 1(3.45) 0 0 1(3.45) 2 (6.90)
X2 4.350
P 0.037

the jejunum mucosa and the pancreatic duct
with the support of jejunal mucosa, which can
avoid the tear of the pancreatic tissue caused
by excessively tight knots and simplify the oper-
ation procedure, shorten the operation dura-
tion, improve the operability, and ensure the
safety of pancreaticojejunostomy [12]. Second,
the MPD and stent are fixed only after complete
separation of the pancreas, which expands the
surgical space and reduces the surgery-related
risks. Third, the MPD and stent are placed
together in the jejunum. Under the protection of
the mucosa of the anterior and posterior walls
of the jejunum and pancreas, leakage of the
pancreatic juice between the support tube and
the MPD can be prevented and injury to the tis-
sue around the anastomosis can be greatly
reduced [13, 14].

The levels of b-lactic acid (a metabolite of intes-
tinal bacterial fermentation) and DAO (an intra-
cellular enzyme mainly expressed in the small
intestinal mucosa) are generally low in healthy
individuals. However, when the intestinal muco-
sal barrier function is damaged, its levels will
be increased. When the body is traumatized or
stressed, it releases large amounts of endo-
toxin, a lipopolysaccharide, which in turn aggra-
vates the degree of damage to the intestinal
mucosal barrier [15]. In this study, the levels of
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p-lactic acid, DAO, and endotoxin were higher at
72 h after surgery than those before surgery in
both groups, but the levels were lower in the
modified group than those in the traditional
group, indicating that ischemia-reperfusion
during pancreaticoduodenectomy easily dam-
aged the intestinal mucosa and changed the
integrity of the intestine, leading to a decrease
in the intestinal mucosal defense capability.
Endotoxin and p-lactic acid enter the blood cir-
culation in large quantities, causing intestinal
bacterial translocation and impairing intestinal
mucosal barrier function, which in turn leads to
higher levels of p-lactic acid, DAO, and endo-
toxin after surgery [16]. The modified Blumgart
pancreaticojejunostomy eliminates the need
for anastomosis of the pancreatic duct and
jejunal mucosa, shortens the operation dura-
tion, and reduces the surgical risk, so as to
reduce the surgical injury and the degree of
damage to intestinal mucosal defense capabil-
ity [5, 17]. FE-1 is a glycoprotein secreted by the
pancreas with proteolytic ability, which can be
used as an index to evaluate pancreatic exo-
crine function with high specificity and sensitiv-
ity [18]. In this study, no significant intergroup
difference was noted in pancreatic exocrine
dysfunction and GLC and SS levels at 2 h after
the meal. Thus, there is no direct relationship
between pancreatic and exocrine functions and
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the choice of anastomotic scheme. Liu et al.
[19] reported no significant difference in FE-1
level among patients who underwent treatment
with different anastomosis methods, but the
level was slightly lower than normal. The reason
for this may be that there was a risk of pancre-
atic diabetes after pancreaticoduodenectomy,
and diabetic autonomic dysfunction caused by
diabetic microangiopathy or pancreatic micro-
circulation dysfunction may impair pancreatic
exocrine function and weaken bowel-pancreat-
ic reflex function. It is suggested that pancre-
atic diabetes should be prevented after pancre-
aticoduodenectomy to expedite the postopera-
tive recovery process.

Pancreatic fistula is a serious complication
after pancreaticoduodenectomy, which s
affected by factors such as excessive secretion
of bile and pancreatic juice, a thin pancreatic
duct, a soft pancreatic texture, and limited
space for anastomosis. There is a high risk of
tear of the jejunal mucosa and pancreatic duct
when sutures are tightened, and intermittent
pinholes may lead to large amounts of the pan-
creatic juice to ooze when the pressure of the
pancreatic duct is increased, thereby inducing
pancreatic fistula [20-23]. In this study, the inci-
dence of postoperative complications was
lower in the modified group than that in the tra-
ditional group, implying that the modified
Blumgart pancreaticojejunostomy had high
safety and was conducive to patient prognosis.
This may be because the modified Blumgart
pancreaticojejunostomy can fully free the MPD
and stent, and the MPD is firmly fixed by
sutures, decreasing the risk of pancreatic fis-
tula caused by rupture of the MPD and pinholes
[18, 24]. Because of the poor physical condi-
tion of the elderly people, fewer people are
eventually able to receive surgical treatment.
Besides, in order to avoid the difference of sur-
gical techniques caused by different tech-
niques of surgeons, we chose the same sur-
geon to perform the surgery. Zhai et al. [25]
showed that pancreatic duct dilation of <3 mm
was an independent risk factor for pancreatic
fistula after pancreaticoduodenectomy. There-
fore, during selection of patients, we selected
patients with pancreatic duct dilatation of >3
mm to reduce the occurrence of pancreatic fis-
tula. However, due to the short study time and
the reasons of surgeon, our sample size was
relatively small, which may cause some bias in
the results. This is the inadequacy of our study.
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In the next study, we will further accumulate
cases and expand the sample size.

In summary, the modified Blumgart pancreati-
cojejunostomy can reduce the degree of pain,
expedite the postoperative rehabilitation pro-
cess, decrease damage to intestinal mucosal
barrier function, and improve the quality of life
of patients without affecting their postopera-
tive nutritional status and pancreatic endocrine
function, which is conducive to a good progno-
sis. In the follow-up studies, we followed up the
postoperative complications for 6 months and
collated the data; however, as some patients
had not reached the one-year follow-up period,
long-term follow-up was not conducted.
Therefore, future prospective multi-center stud-
ies with larger sample sizes are needed. In
addition, as this is a preliminary study, a com-
plete schematic diagram of the two groups of
surgery is not available to vividly show the dif-
ferences between the two groups. In the future
study, the surgical procedure will be recorded
in detail and related schematic diagrams will be
added.
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