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The most serious complication after pancreatic surgical procedures is still a postoperative pancreatic 
fistula. In clinical practice there are various methods to prevent the formation of pancreatic fistula, 
but none of them is fully efficient. Recently, the role of grafting the round ligament of the liver on the 
pancreas is emphasized as a promising procedure which reduces the severity and shortens the healing 
time of postoperative pancreatic fistula.
the aim of the study was to assess the impact of grafting a round ligament patch on the pancreatic 
stump or the area of the pancreatic anastomosis on the severity and healing of pancreatic fistula after 
surgical treatment of the pancreas (alternatively on prevention of pancreatic fistula formation).
material and methods. The retrospective study covered patients operated due to pancreatic tumors 
in the Department of General, Gastrointestinal and Oncologic Surgery of the WUM. Pancreatic fis-
tula was diagnosed according to the definition developed by the ISGPS (International Study Group of 
Pancreatic Surgery).
Results. 10 patients with pancreatic tumors of different location were operated. The round ligament 
was grafted on the pancreatic stump, the area of the pancreatic anastomosis or on the site of the local 
tumor removal. Pancreatic fistula developed in 9 patients, including grade A pancreatic fistula in 5 
patients, grade B fistula in 3 patients, and grade C fistula in 1 patient. Distant complications occurred 
in one patient. None of the patients required a reoperation and no deaths were reported. The average 
hospital stay was 22.4 days. The hospital stay of patients with grade A fistula was shorter than in case 
of patients with grade B and C fistula.
Conclusions. Grafting of the round ligament of the liver on the pancreatic stump did not prevent the 
development pancreatic fistula. Grade A pancreatic fistula developed most often. Grade C fistula de-
veloped in 1 patient and was complicated by intraabdominal abscesses and sepsis. Although the patient 
did not require a repeated surgery, but only a continuation of conservative treatment on an outpatient 
basis. Patients with grade B fistula required prolonged drainage and in the end were supervised by 
the surgical polyclinic.
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The most serious complication after pancre-
atic surgical procedures is still a pancreatic 
fistula. Complications of inflammation, surgi-
cal and endoscopic treatment, as well as inju-
ries may cause damage to the duct of Wirsung 
and small pancreatic ducts and subsequent 
leakage of pancreatic juice and formation of 
pancreatic fistula. The consequence may be 

damage to adjacent organs, and blood vessels 
with life-threatening hemorrhage and general-
ized inflammation. Treatment of patients with 
pancreatic fistula is difficult and often requires 
a combination of endoscopic, radiological and 
surgical methods supported by pharmaco-
therapy. The basic factors influencing the 
formation of pancreatic fistula include: a so-
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Before the operation, octreotide was admin-
istered to none of the patients. 8 distal pancre-
atectomy, 1 pancreatoduodenectomy and 1 
local tumor removal were performed. Subse-
quently, a patch of the round ligament of the 
liver was grafted on the sutured pancreatic 
stump or in the area of pancreaticojejunal 
anastomosis. Pancreatic fistula was diagnosed 
according to the definition developed by the 
ISPGS, as drainage of any amount of fluid from 
the abdominal cavity, in which the concentra-
tion of amylase is 3-fold higher than in serum 
subsequent from day 3 after the treatment.12,13 
There are three grades of pancreatic fistula 
severity: A, B, C. Grade A fistula is connected 
only with elevated level of amylase, without 
clinical symptoms, in case of grade B fistula 
some diagnostic and therapeutic procedures 
are needed and it may extend the patient’s 
hospital stay, while grade C fistula is con-
nected with severe patient condition with in-
creased morbidity and mortality. Statistical 
analysis was performed using: bootstrapped 
Student’s t-test and chi-square distribution 
test.

RESULTS

Pancreatic fistula developed in 9 out of 10 
patients, including grade A fistula in 5 pa-
tients, grade B fistula in 4 patients and grade 
C fistula in 1 patient. Complications in the 
form of intra-abdominal abscesses and septic 
shock were observed in one patient, while no 
postoperative bleeding was observed. None of 
the patients required relaparotomy. No deaths 
were reported. The average hospital stay was 
22.4 days. Histopathological findings were the 
following: adenocarcinoma – type tumor in 5 
cases, neuroendocrine tumor in 3 cases, 
pseudocyst in 1 case and 1 solid pseudopapil-
lary tumor (SPN). The most common location 
of focal lesions was the body and tail of the 
pancreas. The hospital stay of patients with 
grade A fistula (14.4 days) was shorter than 
in case of patients with grade B fistula (20.7 
days) and grade C fistula (72 days). No statis-
tically significant difference between the age 
of patients, duration of hospital stay, type of 
operation and histological type of the tumor 
was recorded.

In spite of grafting of the round ligament of 
the liver on the pancreatic stump, pancreatic 

called “soft pancreas”, narrow pancreatic duct, 
excessive blood loss during surgery, dysfunc-
tion of the ampulla of Vater, as well as cystic 
and neuroendocrine tumors of the pancreas (1, 
2). The methods used to prevent the formation 
or decrease the grade of postoperative pancre-
atic fistulas include: sutures around the pan-
creatic stump with a separate dressing of 
major pancreatic duct, staple closure of the 
pancreatic stump, grafting of intestinal loop 
on the pancreatic stump, use of tissue adhe-
sives, covering the pancreatic stump with a 
biodegradable mesh, prosthesis implantation 
into the duct of Wirsung and grafting on the 
pancreatic stump of the pedunculated greater 
omentum. None of the above-mentioned meth-
ods proved to be fully efficient, which was 
confirmed by, among others, the DISPACT 
study, which demonstrated no advantage of 
staple closure of the pancreatic stump over 
manual sutures (3, 4, 5).

So far, no published randomized studies 
confirmed the efficiency of tissue adhesive in 
the prevention of formation of pancreatic fis-
tula (6, 7, 8). In search of new efficient meth-
ods, recently more and more attention is fo-
cused on thermoablation with high frequency 
current and grafting of the round ligament of 
the liver on the pancreatic stump (9, 10). 

In the present study the impact of grafted 
patch of the round ligament of the liver on the 
incidence of pancreatic fistula formation or 
decreasing the grade of postoperative pancre-
atic fistula, was tentatively assessed.

MATERIAL AND METHODS

The study included 10 patients aged from 
35 to 75 years, operated in the Clinic of Gen-
eral, Gastrointestinal and Oncological Surgery 
due to pancreatic tumors from January 2015 
till September 2015. Patients over 18 years, 
with inflammatory or neoplastic tumors of the 
pancreas and high risk of pancreatic fistula 
formation were qualified into this study. Soft 
pancreas and narrow pancreatic duct as risk 
factors were observed in all patients and as-
sessed in CT scan or intraoperative. Exclusion 
criteria were immunosuppressive therapy and 
pre- or intraoperative signs for obstruction of 
the major pancreatic duct in the head of the 
gland in patients qualified for distal pancre-
atectomy.
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fistula developed in 9 out of 10 patients. Grade 
A pancreatic fistula developed most often al-
though this grade of fistula had no clinical 
impact on patient’s outcome. Grade C pancre-
atic fistula developed only in 1 patient. Com-
plications associated with grade C pancreatic 
fistula were intraabdominal abscesses and 
sepsis. The patient did not require any surgical 
intervention, but only a continuation of con-
servative treatment. The severity of the fis-
tula correlated with prolonged hospital stay. 
In order to increase the reliability of this re-
search, the study group should be enlarged 
and compared with control group including 
patients without grafting of the round liga-
ment of the liver on the pancreatic stump.

DISCUSSION

Previously conducted observations indicate 
that pancreatic fistula develops particularly 
often after distal pancreatic resections, even 
in 61% of patients (10). Knaebel at al in their 
meta-analysis draw attention to big discrep-
ancy of pancreatic fistula incidence in indi-
vidual studies. It is due to various definitions 
of pancreatic fistula used by authors in avail-
able studies or even sometimes lack of used 
definitions. Levels of amylase concentrations 
in the fistula fluid, fluid count, methods of 
detection and time points for description differ 
in analyzed studies (11). Because of that data 
available in literature might not be entirely 
credible. Only the usage of the uniform defini-
tion of pancreatic fistula proposed by ISGPS 
allows to estimate better the rate of pancre-
atic fistula formation.

Known risk factors of pancreatic fistula 
formation include: male gender, young age, 
high BMI, diabetes, soft structure of the pan-
creas, large pancreatic stump, narrow main 
pancreatic duct, large blood loss during sur-
gery, long duration of surgery, extensive 
lymphadenectomy, lack of dressing of the pan-
creatic duct, undernourishment, neuroendo-
crine and cystic tumors of the pancreas, dys-
functions within the ampulla of Vater (1). 
Therefore, new methods of efficient dressing 
of the pancreatic stump are constantly 
searched for. In case of pancreatoduodenec-
tomy with a pancreaticojejunal or pancreatico-
gastric anastomosis, the percentage of pancre-
atic fistulas ranges from 5 to 30%. It is the 
leading cause of death after this type of sur-
gery. Mortality among patients who developed 
a pancreatic leakage ranges from 5 to 10% even 
in centers specialized in pancreatic surgery 
(14). Patients with pancreatic fistula require 
additional diagnostic and therapeutic proce-
dures, which prolongs their hospital stay and 
often worsens the quality of life. 

In the present study a patch of the round 
ligament of the liver, grafted on the pancre-
atic stump, site after tumor removal or the 
area of pancreaticojejunal anastomosis, was 
used to prevent the development of pancre-
atic fistula. However, fistula developed in 9 out 
of 10 patients. The high rate of pancreatic 
fistula formation might be explained by the 
presence of two main risk factors of fistula 
formation in all of our patients: soft pancreas 
and narrow pancreatic duct. It is worth to 
mention that most of the observed fistulas were 
of A and B grade, and grade C fistula was ob-
served only in one patient, witch is a significant 
observation, as it is usually associated with 
withdrawal from surgical intervention shorter 

Fig. 2. Grafting of the round ligament of the liver on 
the pancreatic stump

Fig. 1. Pancreatic stump
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clue in establishing standards for pancreatic 
stump dressing after distal resection (18). It 
seems to be very important, because the detect-
ability of cystic tumors of the pancreas sig-
nificantly increases, which will result in a 
bigger number of performed distal resections. 
Therefore, it is necessary to develop effective 
surgical methods, in order to avoid serious 
postoperative complications, with particular 
consideration given to pancreatic fistula. This 
also applies to the cases of removal of pancre-
atic tumors < 2 cm and without signs of ma-
lignancy. Pancreatic fistulas after such surger-
ies develop with the incidence from 18 to 50% 
(16, 19). These are mostly grade A fistulas, but 
even those patients may require a longer drain-
age and a prolonged hospital stay. The proce-
dure of the round ligament mobilization is not 
complicated and does not extent the time of 
surgery as well as it does not cause additional 
traumatization of tissues.

CONCLUSIONS

Few reports concerning the issue of grafting 
pedunculated patches (including those of the 
round ligament) on the pancreas suggest that 
it might reduce the leakage of pancreatic juice 
after pancreatic surgery. Our observations also 
have indicated on this possibility. Despite 
grafting of the round ligament of the liver on 
the pancreatic stump did not prevent pancre-
atic fistula formation, it could decrease the 
grade of severity of pancreas fistula. It was 
confirmed by the fact that grade A and B fis-
tula were most often observed. Drawing de-
finitive conclusions based on statistically sig-
nificant results requires further studies com-
paring grafting of pedunculated patches on the 
pancreas to other methods.

hospital stay as well lower cost of treatment. 
The preliminary observations suggest that 
grafting of the round ligament of the liver does 
not reduce the incidence of pancreatic fistula 
formation. However, the most common were 
the grade A fistulas, of the least severity. In 
the Chinese study of Chun-Tao et al., in which 
72 patients, divided into two groups: with 
grafted round ligament after distal pancreatic 
resection (n – 38) and without grafted round 
ligament (n – 39), were followed, there was 
also no significant difference in the formation 
of pancreatic fistulas in both groups. However, 
in the group of patients with grafted round 
ligament, a shorter duration of pancreatic 
fistula treatment was achieved (10.8 ± 1.6 vs 
16.4 ± 3.5 days) (15). Grafting the patch of 
round/falciform ligament/greater omentum 
induces the closure of side branches of the 
pancreatic duct, and therefore reduces pancre-
atic leakage, and is also the source of addi-
tional blood flow, which accelerates the healing 
process (14).

Hackert et al. confirm that grafting the 
round ligament to the site after the resection 
of pancreatic tumor significantly reduces leak-
age of pancreatic juice (16). On the other hand, 
Hassenpflug et al. emphasize in their study 
that grafting a patch of the falciform ligament 
after peripheral pancreatic resection reduced 
the incidence of pancreatic fistulas, particu-
larly of B and C grade, and thus resulted in a 
shorter hospital stay and lower costs of treat-
men (17). In 2014 a randomized prospective 
study DISCOVER, including the patients of 
the Department of General and Transplant 
Surgery in Heidelberg, in whom the pancre-
atic stump was secured using the falciform 
ligament, was completed. The results of the 
study have not been published yet; however it 
can be expected that they can be a valuable 
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