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Abstract

Background: Advances in surgical techniques and appropriate perioperative management has
decreased the mortality rate of pancreaticoduodenectomy less than 5 percent. However,
postoperative pancreatic fistula is the most serious and life-threatening condition with the
incidence rate at 27% for conventional reconstruction. A newly modified technique in Japan
Kakita pancreaticojejunostomy has been reported that it reduces postoperative pancreatic
fistula; however there were only few reports of this technique outside Japan. This study aimed
to compare rate of pancreatic leakage between the new technique and conventional
pancreaticojejunostomy after pancreaticoduodenectomy in Thai patients.

Methods: Data of 25 consecutive patients with periampullary cancer and benign conditions
(e.g. chronic pancreatitis) who underwent pancreaticoduodenectomy at Vajira hospital from
2005 to 2015 were reviewed. Postoperative results of fifteen patients who underwent
conventional pancreaticojejunostomy (group A) were compared with ten patients who
underwent modified Kakita pancreaticojejunostomy (group B). The primary outcome measure
was the rate of postoperative pancreatic fistula (POPF) and secondary outcomes
included; operative data, postoperative morbidity, mortality and evaluation of the risk factors
of pancreatic leakage.

Results: There were no differences in clinicopathological characteristics and postoperative morbidity
between two groups. Overall, the leakage rate was 32% (8/25). The pancreatic leakage in group
A was 50 % (5/10) while the leakage rate in group B was 20% (3/15), p=0.194. Duration of
hospital stay in group A was 39 days (17-66 days) and in group B was 28 days (21.5-46.5 days);
p = 0.824. All of the complications could be managed by conservative measures. Intraoperative
blood loss was a risk factor for leakage (1500 ml vs. 750 ml, p = 0.038). The leakage caused
delayed gastric emptying (3 vs. 0, p = 0.24) and prolonged hospital stay (72.5 days vs. 25.5 days,
p< 0.0001).

Conclusion : This retrospective single-center study showed that duct-to-mucosa anastomosis by
modified Kakita technique was a safe procedure.
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Introduction

Pancreatoduodenectomy (PD) is an established
surgical procedure in the treatment of malignant and
benign diseases of the pancreas and periampullary
region. Mortality after pancreatoduodenectomy
has been declining dramatically in centers with
experienced surgeons and now reportedly to less
than 5% but postoperative morbidity rate remains
high at approximately 40%. The most frequent
complication was the leakage of the pancreatic-
enteric anastomosis'. Traverso et al. reported the
incidence of pancreatic anastomosis leak of 10%
with a range from 0% to 18%. Several risk factors for
leakage have been reported including soft texture
pancreas, small pancreatic duct size, preoperative
normal pancreatic exocrine function and surgeon
experience. The presence of post-operative
pancreatic fistula (POPF) was strongly associated
with other complications such as delayed gastric
emptying, wound dehiscence, and intraabdominal
infection. Thus, a reduction in POPF may lead to
decreased morbidity and mortality after PD*”.
A variety of techniques have been attempted to
lower the leakage rate, for example; end-to-end or
end-to-side pancreaticojejunostomy, duct-to-
mucosa or dunking anastomosis, pancreaticojejunostomy
or pancreaticogastrostomy, internal or external stent,
fibrin glue, and pharmacological agents that lower
the volume of pancreatic exocrine secretion have
been tried, but the leaks rate remains high"™*"®.

The new technique of duct to mucosa, end-
to-side pancreatojejunostomy was first proposed by
Kakita et al. in 1996%. Since its introduction, many
studies have shown the benefit of post-operative
pancreatic anastomosis leakage reduction. Satoi et al.
have reported the anastomosis technique reduced
incidence of overall postoperative complications
such as grade B/C POPF and delayed gastric emptying
time after PD*”.
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In Thailand, there has been no study about
postoperative complication in modified Kakita
method in PD. At our institute, we started performing
this technique for pancreatic anastomosis since
2005. This study aimed to compare the rate of
pancreatic leakage between a new technique and
conventional pancreaticojejunostomy and analyze
perioperative risk factors for pancreatic leakage after

PD in Thai pancreatic cancer patients.

Methods

A retrospective chart review of 25 consecutive
patients with periampullary cancer and benign
conditions (e.g.pancreatic head cancer, distal
common bile duct cancer, ampullary cancer,
duodenal cancer and chronic pancreatitis), who
underwent PD at Department of surgery, Vajira
hospital, Bangkok was performed. The resections
were performed from January 2005 to December
2015. Postoperative results of fifteen patients who
underwent conventional pancreaticojejunostomy
(group A) were compared with ten patients who
underwent modified Kakita pancreaticojejunostomy
(group B). The operations were performed by the
same surgical team (consists of hepatobiliary and
general surgeons who had experience of whipple
operation more than 20 cases) and the patients
who underwent operation by other surgeon were
excluded. Clinical data including preoperative,
intraoperative and postoperative data were
reviewed. The study was approved by the
institutional review board of faculty medicine Vajira
hospital, Navamindradhiraj University.

Primary end point of the study was the rate of
post-operative pancreatic fistula (POPF). According
to the international study group of pancreatic
surgery (ISGPS), we defined anastomosis leakage
criteria as amylase-rich fluid concentration 3 times

of the upper limit of normal serum amylase level
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collected from the peripancreatic after postoperative
3" day with a drainage volume over 10 ml per day’.
Post-operative complications were defined as
follows; abdominal abscess was defined as a
collection of pus or infected fluid confirmed by
ultrasound or computed tomographic, delayed
gastric emptying was defined as either the need for
nasogastric intubation for 10 or more days or the
inability to tolerate regular food on the 14th
postoperative day and intra-abdominal infection
was defined as radiological findings of fluid collection
or microbiological findings of bacteria with infection-
induced SIRS. The risk factors for anastomosis

leakage were also evaluated’".

Surgical Techniques

AUl surgical procedures were performed by
experienced surgeon. Data were collected from
two groups;

Group A consisted of 15 patients who underwent
the conventional method for pancreaticojejunal
end-to-side anastomosis in 2 layers with interrupted
stitches. Group B consisted of 10 patients.

The details of modified Kakita’s pancreatico-
jejunostomy are as follows, six to eight absorbable
interrupted stitches were placed between the pan-
creatic duct and jejunal mucosa in end-to-side
fashion, and an approximation of the jejunal wall and
the pancreatic stump with 3 or 4 non-absorbable
interrupted penetrating stitches were performed
(figure 1). After completion the hepaticojejunostomy
and gastrojejunostomy, two closed suction drain
were placed near the pancreatic anastomosis

and hepaticojejunostomy respectively.

Statistical Analysis
For the statistical analysis, continuous
variables were presented as median and interquartile

range; they were compared by the Mann-whitney
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U test. Categorical variables were displayed as
percentages or proportion and they were compared
by Fisher’s exact test. Logistic regression was
performed to examine the factors that impact on
pancreatic leakage. The significance was accepted
at the P<0.05 level.

Results

The characteristics and intra-operative data of
patients were shown in Table 1. There were no
differences in pre and intra-operative variables
(such as gender, underlying diseases, operative time
and pancreatic duct size) between the conventional
pancreatojejunostomy group (group A) and the
modified Kakita method group (group B).

There was no postoperative mortality and
postoperative morbidities of two groups were not
different (table 2). Overall pancreatic leakage rate
was 32% (8/25), the pancreatic leakage in group A
was 50 %(5/10) while the leakage rate in group B
was 20% (3/15), p=0.194.

The incidence of complications such as
delayed gastric emptying time, postoperative
hemorrhage and intra-abdominal collection were
not different between two groups. All complications
could be managed by conservative measure
(table 3).

Kakita's suture
(penetrating stiches)

Duct to mucosa suture

fbb,,&.ef.m

shows pancreaticojejunostomy using
the modified Kakita method.
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Pre and intra-operative data of patients in both groups

Variables

Conventional group

Modified Kakita group | p-value

Age (range) year

Male

Female

Weight (Kg)

Diabetes mellitus

Hypertension

Chronic kidney disease

Chronic obstructive pulmonary disease
Coronary artery disease
Operation time (minutes)

Blood loss (ml)

Pancreatic duct size (mm)
Pathology (Adenocarcinoma, %)

Albumin (mg/dl)

Postoperative outcomes of patients in both groups.

(GEI))
61 (29-80)
4 (40%)

6 (60%)
69.5 (45-103)
3 (30%)

6 (60%)

1 (10%)

0 (0%)

2 (2%)
415 (240-600)
1000 (200-4000)
3.5 (2-4)
80% (8/10)
2.65 (2.0-4.4)

(n=15)

61 (44-81)

9 (60%)

6 (40%)
57 (40-82)
3 (20%)

9 (60%)

0 (0%)
1(6.7%)

0 (0%)
360 (180-420)
775 (100-2100)
4 (2-4)
809%(12/15)
2.5(2.1-4.0)

0.598
0.428

0.120
0.653
1.000
0.400
1.000
0.150
0.093
0.436
0.598
1.000
0.657

Variables Conventional group Modified Kakita group
(n = 10) (n = 15)
Anastomosis leak 5 (50%) 3 (20%) 0.194
Postoperative hemorrhage 1 (10%) 2(13.3%) 1.000
Delayed gastric emptying 3 (30%) 0 (0%) 0.240
Re-operation 0 (0%) 0 (0%) 1.000
Intraabdominal collection 1 (10%) 1 (6.7%) 1.000
Hosptial stay length (day) 39 (17-66) 28 (21.5-46.5) 0.824
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Details of patients who has POPF and management.

Age Grading of POPF | Anastomosis technique Management
Male a4 A Kakita Conservative
Male 70 A Conventional Conservative
Female 61 A Conventional Conservative
Male 51 A Kakita Conservative
Male 57 A Conventional Conservative
Female 56 B Conventional Percutaneous drainage
Female 61 A Conventional Conservative
Female 61 A Kakita Conservative
Hospital stay in group A was 39 days (17-66 The intraoperative blood loss was only a risk

days) and in group B was 28 days (21.5-46.5 days, factor for leakage (1500 ml vs. 750 ml, p=0.038).
p=0.824). Univariate analysis was applied to find the  Furthermore, the leakage caused delayed gastric

POPF risk factors (table 4). emptying (3 vs. 0, p=0.24) and prolonged hospital

Univariate analysis of risk factor for pancreatic fistula

stay (72.5 days vs. 25.5 days, p< 0.0001) (table 5).

Variables Pancreatic fistula No pancreatic fistula p-value
(n =18) (n=17)
Age (year) 59 (44-70) 64 (29-81) 0.243
Weight (kg) 64 (51-103) 58 (40-82) 0.350
Albumin (g/0) 2.5(2.0-4.4) 2.6 (2.0-4.2) 0.907
Operation time (min) 405 (300-600) 360 (180-480) 0.141
Blood loss (ml) 1500 (200-4000) 750 (100-2100) 0.038
Blood transfusion (unit) 3 (0-6) 1 (0-4) 0.033
Pancreatic duct size (mm) 3 (2-4) 4 (2-4) 0.103

Impact of pancreatic leakage

Variables Pancreatic fistula No pancreatic fistula p-value
(n =8) (n=17)
Delayed gastric emptying time 3 (37.5%) 0 0.024
Hospital stay (day) 72.5 25.5 <0.001

140 | A Comparative Study between Modified Kakita Pancreaticojejunostomy and Conventional Reconstruction after Pancreaticoduodenectomy: A Retrospective Review

| Wanthanachai Rotchomphu  Wisit Kasetsermwiriya



Discussion

In 1996, Kakita et al first described his new
method of pancreaticojejunostomy as a simple and
reliable technique'”. Later, Satoi et al reported the
modified technique of Kakita pancreaticojejunostomy
reduced postoperative complications but there
were a few reports of application of this technique
outside Japan®’. To date, there is still no report of
the outcomes of modified Kakita’s method in
Thailand. Herein we evaluated the results of the
technique in our institute. To our knowledge, this
study is the first comparative study of post-operative
results between conventional technique and
modified Kakita’s pancreatico-jejunostomy after
pancreaticoduodenectomy, which was conducted
in Thailand. The results of our study show that the
POPF of the modified Kakita’s group is comparable
to those in conventional technique group. Even
through the pancreatic leakage rate is not statistically
significantly different (20% vs 50%, p=0.194) because
of the small number of patients, it may have clinical
significance. The overall leakage rate of our study is
32% (8/25) which is higher than the results of the
other reports that ranged form 10% to 30%'>*™'".
However, almost of the leakages severity were
classified in mild form (grade A) and no interventional
treatment was needed. The only one patient in
conventional group (10%) has grade B POPF that
need percutaneous drainage. As a result, modified
Kakita pancreatojejunostomy anastomotic technique
may be beneficial for POPF prevention. Generally,
the risk factors for pancreatic leakage are a soft
pancreas, a small pancreatic duct, and a high
pancreatic secretion rate (10-12) however, our study
found high volume of intraoperative blood loss,
blood transfusion were associated with the
anastomosis leakage. The result of anastomosis
leakage caused prolong hospital stay and delayed
gastric emptying time. There were some limitations
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in our study. Firstly, there was a bias due to the
nature of retrospective study. Second, the number
of population in the study was small which did not
reach the power of statistics. As a result, further
a large number of patients prospective randomized
is required to prove to benefit of the modified
Kakita pancreatojejunostomy anastomosis after
pancreatoduodenectomy.

In summary, we concluded that modified
Kakita method was a safe procedure with comparable
morbidity and mortality with the outcomes of
conventional method. Furthermore, intraoperative
blood loss and blood transfusion were the risk
factors of anastomosis leakage. The prolong hospital
stay and delayed gastric emptying time were caused
by anastomosis leakage.

Conclusion
This retrospective single-center study showed
that duct-to-mucosa anastomosis by modified

Kakita technique was a safe procedure.
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