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Complication analysis of distal pancreatectomy based on early

personal experience
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Backgrounds/Aims: The objective of this study was to evaluate the relationship between initial personal experiences
with distal pancreatectomy and perioperative risk factors, outcomes, and management of pancreatic fistulas. Methods:
Between May, 2007 and May, 2010, a total of 28 patients who had undergone elective distal pancreatectomy were
evaluated for this study. Perioperative factors and the occurrence of pancreatic fistula were analyzed on the basis
of International Study Group of Pancreatic Fistula (ISGPF) criteria. Results: There were sixteen cases of benign neo-
plasms and twelve cases of malignant tumors. The remnant pancreas was manually sutured with ligation of the pancre-
atic duct (n=14), auto-suture stapling along with manual sutures (n=12), or stapling alone (n=2). According to the ISGPF
classification, morbidity and mortality associated with pancreatic fistulas was 42.9% (n=12) and 0%, respectively. These
pancreatic fistulae were classified as grade A in 8 cases (28.6%), grade B in 3 cases (10.7%), and grade C in one
case (3.6%). All patients with pancreatic fistula were treated conservatively. Conclusions: Perioperative factors do not
affect the risk of pancreatic fistula. Adequate drainage is the most effective method for management of a pancreatic

fistula after distal pancreatectomy. (Korean J Hepatobiliary Pancreat Surg 2011;15:243-247)
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INTRODUCTION

Distal pancreatectomy is the standard treatment for be-
nign or malignant neoplasms of the pancreatic body or
tail. Although mortality after distal pancreatectomy has
decreased to 0-6%, the rate of complications is still as
high as 10-46%."” Pancreatic fistula is one of the most
common complications following distal pancreatectomy,
and results in a poor prognosis due to the development
of intra-abdominal abscesses, intra-abdominal bleeding,
wound infection and sepsis."” Although there have been
many studies on determining the causative factors for pan-
creatic fistula, there is no commonly accepted risk factor
because the causative factors are mainly dependent on the
surgical techniques or the experience of the surgeons.

In the past, there were marked differences in the in-
cidence of postoperative pancreatic fistula because of the
various definitions applied at each surgical center.
Recently, the definition of pancreatic fistula has been

based on the definition provided by the International

Study Group for Pancreatic Fistula (ISGPF). However, the
incidence of pancreatic fistula is still significantly differ-
ent between surgeons because of different subjective defi-
nition of pancreatic fistula.

We herein present our early experience with pancreatic
fistula after distal pancreatectomies, which were per-
formed by a single surgeon who finished one-year of fel-
lowship training in a specialized center for surgery of the

hepatobiliary pancreatic area.

METHODS

Patients

From May 2007 to May 2010, a total of 28 patients
who had undergone distal pancreatectomy (performed by
a single surgeon) were enrolled in this study. Emergency
trauma cases and pancreaticojejunostomy cases were ex-

cluded from this study.
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Methods

When carcinoma of the body or the tail of the pancreas
is suspected, the neck of the pancreas, which is the land-
mark structure for the superior mesenteric vein and portal
vein, is surgically removed. The remnant pancreatic re-
section margin was sutured continuously using non-ab-
sorbable suture material (Prolene 4-0, Ethicon, USA) after
resection was done using an auto suture device (Endo-
GIA Univ. Roticulator 60-2.5, Covidien, USA, white car-
tilage). However, when the resection of the pancreas was
done manually, the remnant pancreatic resection margin
was sutured continuously by non-absorbable suture mate-
rial after the pancreatic duct was ligated 3-4 times with
non-absorbable suture material (Prolene 5-0; Ethicon,
USA). During laparoscopic approaches, resection was
done only using an auto suture device.

One of the drainage tubes was placed in the cut surface
of the pancreas; the other tube was inserted in the left
subphrenic region only when concurrent splenectomy was
performed. A suction drainage tube (Barovac, Sewoon
Medical Co., Korea) was used for drainage.

For benign neoplasms of the pancreatic body or tail, the
resection margin was secured approximately 1 cm to the
right side, and the remnant pancreas was managed in the
same manner. Fibrin bioadhesive (Greenplast, Greencross
Corporation, Korea) and hemostat product (Surgicell,
Ethicon, USA) were applied to the resection margin. A
somatostatin derivative (Sandostatin, Novartis, USA) was

administered for seven days after the operation.

The definition and management of pancreatic

fistula

Abdominal computed tomography (CT) scan and an
analysis of drained fluid was performed on the 7" post-
operative day. Pancreatic fistula was defined as an amy-
lase level of drainage fluid greater than 3 times the upper
limit of normal serum amylase levels and a drainage vol-
ume that was more than 30 cc when the drainage fluid
was not serous. Furthermore, the severity of pancreatic
fistula was determined based on ten clinical criteria, and
stratified into three levels of impact (grades A, B, and C)
according to the ISGPF definition. Grade A fistulas are
transient, asymptomatic fistulas, with only elevated drain
amylase levels. Grade B fistulas are clinically apparent,

symptomatic fistulas that require diagnostic evaluation

and therapeutic intervention. Grade C fistulas are severe,
clinically significant fistulas that require major deviations
in clinical management, usually in an intensive care
setting. 1012

The drainage tube was removed on the 8th post-
operative day regardless of the amount of drainage when
the drainage tube was well placed in the cut surface of
the pancreas and drainage fluid was serous without abnor-
mal fluid retention on abdominal CT on the 7" post-
operative day. Even if there was no abnormal fluid collec-
tion on abdominal CT, the drainage tube was maintained
in position when the drainage fluid was not serous regard-
less of its amount. A percutaneous drainage procedure
was performed for abnormal fluid retention on abdominal
CT. Also, if clinical symptoms occurred, a percutaneous
drainage procedure was performed.

Patients who underwent only pancreatectomy were
started on a diet on the second day after operation, even
if the pancreatic fistula had not controlled after con-

servative management.

RESULTS

The ratio of males to females was 10 : 18, and the mean
age of the pancreatic fistula group and the non-pancreatic
fistula group was 49.5£13.4 and 53.9+11.9 years, respec-
tively. There were 12 cases of malignant tumors and 16
cases of benign neoplasms (Table 1). Open and laparo-
scopic distal pancreatectomy was performed in 26 cases
and 2 cases, respectively. Distal pancreatectomy with con-
current resection of another organ except spleen was per-
formed in 9 cases (Table 2).

Table 1. Pathologic types of the pancreatic mass

Type of pancreas tumor No (%)
Adenocarcinoma 5 (17.9)
Serous adenoma 2 (7.1
Mucinous adenoma 4 (14.2)
Intraductal papillary mucinous neoplasm 3 (10.7)
Carcinoma in situ 1 (3.6)
Neuroendocrine carcinoma 3 (10.7)
Solid and papillary epithelial neoplasm 2 (7.1
Lipoma 1 (3.6)
Pseudocyst 1 (3.6)
Arteriovenous malformation 1 (3.6)
Islet cell tumor 1 (3.6)
Metastatic disease 4 (14.2)




The morbidity and mortality associated with pancreatic
fistulas occurred in 12 patients (42.9%) and 0 (0%),
respectively. No transfusion was done during surgery.
Postoperative complications except for pancreatic fistula
included 1 case of wound infection and 2 cases of left-sid-
ed pleural effusion. Percutaneous thoracotomy was per-
formed in 1 case of pleural effusion. Based on the ISGPF
criteria of pancreatic fistula, 8 cases (28.6%) were classi-
fied as grade A, 3 cases (10.7%) as grade B and 1 case
(3.6%) as grade C (Table 3). In 1 case of grade C pancre-
atic fistula, an additional percutaneous drainage procedure
was performed and the drainage tube was removed when
the drainage volume was less than 5 ml/day, which was
the same procedure as that used in the grade B pancreatic
fistula group.

There was no significant correlation between the pre-

operative patient-related factors and the incidence of pan-
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Table 4. Comparison of preoperative characteristics between
pancreatic fistula (PF) group and non-PF groups

PF group Non-PF group

(n=12) (n=16) p-value

Mean age (years) 49.5+13.4 53.9£11.9 0.371
>65 2 3 0.643
<65 10 13

Sex 0.167
Male 6 4
Female 6 12

Mean BMI (kg/m’) 23.4+2.0 22.843.5 0.081
>23 9 8 0.180
<23 3 8

Underlying disease 0.229
Yes 4 8
No 8 8

BMI, body mass index

Table 5. Comparison of operative factors between pancreatic
fistula (PF) and non-PF groups

PF group Non-PF group

creatic fistula (Table 4) and between the preoperative sur- p-value
. . (n=12) (n=16)
gery-related factors and the incidence of pancreatic fistula
(Table 5). Although the mean body mass index (BMI) was Resection type 0.445
Stapled or stapled 7 7
with sutures
Suture and duct 5 9
ligation
Table 2. Surgical techniques for distal pancreatectomy Splenectomy 0.144
Operation technique No. Yes 11
No 1 11
Laparoscopic distal pancreatectomy with splenectomy 1 Combined operation 0.569
Laparoscopic spleen-preserving distal pancreatectomy 1 Yes 5 5
Spleen-preserving distal pancreatectomy 5 No 7 11
Distal pancreatectomy with splenectomy 21 Mean operating 368.8+144.1 369.7+181.5 0.628
Gastrectomy (Ivor-Lewis operation) 3 time (min)
Bowel resection 3 Mean blood loss  783.3+£581.3 818.8+1,209.0 0.579
Nephrectomy 1 (ml)
Miles’ operation 1 Mean hospital stay 19.8+12.4 17.2+6.7 0.204
Lobectomy of lung 1 (days)
Table 3. Definition of the international study group of pancreatic fistula
Grade
A B C
Clinical condition Well Often well Ill-appearing/bad
Specific treatment No Yes/No Yes
USG/CT (if performed) Negative Negative/Positive Positive
Persistent drainage (3 weeks) No Usually yes Yes
Reoperation No No Yes
Pancreatic fistula-related death No No Yes
Signs of infection No Yes Yes
Sepsis No No Yes
Readmission No Yes/No Yes/No
No of cases 8 (28.6%) 3 (10.7%) 1 (3.6%)

USG, ultrasonography; CT, computed tomography
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higher in patients with pancreatic fistula than in patients
without pancreatic fistula, it was not statistically sig-
nificant (p=0.081, Table 4).

DISCUSSION

Although mortality after pancreatectomy has decreased,
the incidence of postoperative complications is still
high.""" Surgeons make special efforts to reduce the in-
cidence of pancreatic fistula, because pancreatic fistula
causes many other complications, which increase the du-
ration of hospital stays or cause a life-threatening
condition."”

The definition of pancreatic fistula based on ISGPF cri-
teria is when the measured amylase level of the drainage
fluid is greater than 3 times the upper limit of normal se-
rum amylase levels, regardless of the volume. But, the
definition of pancreatic fistula is still not clear because
some reports have defined pancreatic fistula on the basis
of the drain 0u‘rput.2’3’14 Based on the ISGPF classification,
there were 8 cases (28.6%) of grade A pancreatic fistula,
3 cases (10.7%) of grade B pancreatic fistula and 1 case
(3.6%) of grade C pancreatic fistula in our study. Its in-
cidence was reduced because only 2 cases (7.2%) with the
condition in which an amylase level of drainage fluid
greater than 3 times the upper limit of normal serum amy-
lase level and the drainage volume was more than 30
ml/day were added to the definition. This might be the
reason that the incidence of pancreatic fistula varies sig-
nificantly, because the incidence becomes lower when the
drainage volume is added to the definition.>"

ISGPF recommends an abdominal CT scan only when
necessary. We checked the amylase level in the drainage
fluid on the 7" postoperative day and performed an ab-
dominal CT scan at the same time. Among the 28 cases,
a percutaneous drainage procedure was performed in only
one case due to abnormal fluid collection on an abdominal
CT scan. In this case, because the drainage tube was not
located precisely in the cut surface, amylase levels in the
drainage fluid were not greater than 3 times the upper
limit of the normal serum amylase level. The drainage
tube should be located precisely in the cut surface of the
pancreas for prevention of life-threatening complications
and for avoiding additional procedures. Abdominal CT

scan may be useful to assess the location of the drainage

tube and the diagnostic reliability of the amylase level.
Therefore, abdominal CT scan would be necessary only
in cases where the clinical symptoms were obvious, or
where postoperative changes in the location of the drain-
age tube is suspected for prevention of severe complica-
tions such as pancreatic fistula.

There have been many reports regarding the causative
factors of pancreatic fistula. Management of the pancre-
atic cut surface after pancreatectomy, concurrent resection
of another organ, and operation time have been reported
as the causative factors of pancreatic fistula in most

348,15
cases.

Also the incidence of pancreatic fistula is
higher when the pancreatic tissue is soft, the patient is a
male or is obese (BMI>30 kg/mz), or has a poor nutri-
tional status.™’

Among the various perioperative factors in our inves-
tigation, only BMI >23 kg/m’ was related to occurrence
of pancreatic fistula but did not show statistical
significance. Distal pancreatectomy with concurrent re-
section of another organ except spleen was performed in
9 cases, and had no correlation with the occurrence of
pancreatic fistula. Statistical significance could not be
found between the occurrence of pancreatic fistula and
prolonged operation time due to concurrent resection or
duration of hospital stay.

Although various methods for the management of the
remnant pancreas, - such as ligation methods for the pan-
creatic duct, suturing methods for the cut surface of the
pancreas, use of auto-suture material, fibrin bio-adhesives,
patches, meshes to reduce the occurrence of pancreatic
fistula - have been developed, the prevention of pancreatic

34,13,1621
We sutured the cut sur-

fistula is not an easy task.
face during pancreatectomy by using sealing material.
Otherwise, ligation of the main pancreatic duct was done
before placing continuous sutures. Fibrin bio-adhesive
(Greenplast), and a hemostat product (Surgicell) were ap-
plied and somatostatin derivatives were used in all cases.
Thus, the relationship between somatostatin derivatives
and the occurrence of pancreatic fistula could not be
evaluated. In two cases of laparoscopic distal pan-
createctomy, the operation was performed using only au-
to-suture material and pancreatic fistula did not occur.

There are many complications reported after distal
pancreatectomy. They included pancreatic fistula, in-

tra-abdominal abscess, anastomotic failures, pneumonia,



pulmonary embolism, wound infection and renal fail-

16,22
ure.

Among these complications, pancreatic fistula was
involved in the formation of intra-abdominal abscesses
and anastomotic failures in multi-visceral resections.
These complications were treated by interventional drain-
age and operative revision.'® In our study, there was one
case of intra-abdominal abscess and no anastomotic fail-
ures in multi-visceral resections. An additional percuta-
neous drainage procedure was performed in the case of
an intra-abdominal abscess.

Although our study included only elective surgery, the
incidence of pancreatic fistula was similar to that in many

1-7,10-19
other reports.

The incidence of pancreatic fistula
was still the same in that these patients were relatively
healthy, although the group included patients having some
co-morbidity with an American Society of Anesthesiolog-
ists (ASA) score of 1-2. On this point, it is likely that
the experience of surgeons affects the postoperative com-
plication rate.

The drainage tube should be located precisely in the cut
surface of the pancreatectomy to prevent pancreatic
fistula. Abdominal CT scan on the 7" postoperative day
may provide information for assessing the diagnostic reli-

ability of amylase levels in the drainage fluid.
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