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ABSTRACT

Background: Common anastomotic complications after pancreatoduodenectomy 
are leakage from the pancreaticojejunostomy or hepaticojejunostomy. Leakage from 
the gastroenteric anastomosis has rarely been described. We evaluated the incidence 
of gastroenteric leakage after pancreatoduodenectomy and described its presentation, 
treatment and outcome.

Methods: Between 1992 – 2012, a consecutive series of 1036 patients underwent 
pancreatoduodenectomy in the Academic Medical Center. By use of a prospective 
database and medical records, patients with gastroenteric leakage were identified. 
Clinicopathologic data were compared with patients without gastroenteric leakage, 
and presentation, radiological findings, treatment and outcome of gastroenteric leaks 
were analyzed.

Results: Twelve patients (1.2%) had gastroenteric leakage. Patients with 
gastroenteric leaks had undergone longer surgical procedures, had more pancreatic 
fistulas and other complications, and had a significantly longer hospital stay. Median 
postoperative day of diagnosis was 8 (range 2 – 23). Clinical signs included tender 
abdomen, and high drain output suspicious of gastric content. Common radiological 
findings were pneumoperitoneum and intra-abdominal fluid. Seven patients (58%) 
were treated surgically, four (33%) by percutaneous drainage, and one patient (8%) 
underwent no specific treatment duo to his poor clinical condition. This patient died 
in-hospital, resulting in a hospital mortality of 8%.

Conclusions: Gastroenteric leakage after pancreatoduodenectomy is rare. Clinical 
presentation is not specific, unlike leakage from other sites. Drain output suspicious 
of gastric content may help to differentiate from pancreatic or hepatic anastomotic 
leakage. It may be associated with a longer duration of operation and concomitant 
pancreatic fistula. A good outcome depends on prompt diagnosis and is mostly 
achieved by surgical intervention.
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INTRODUCTION

Pancreatoduodenectomy (PD) is the standard of care for patients with a pancreatic 
head or periampullary tumor. PD is a complex surgical procedure and reconstruction 
usually involves three anastomoses: a pancreatic anastomosis, a biliary anastomosis 
and a gastroenteric anastomosis. Although mortality of PD in high volume centers is 
below 5% nowadays, morbidity still remains substantial and is reported between 30-
65%.1-7 Anastomotic complications contribute significantly to the morbidity rate. The 
most common anastomotic complication is leakage of the pancreatic anastomosis, 
i.e. the pancreaticojejunostomy or pancreaticogastrostomy, with incidences between 
10 and 20%.1-3 Leakage of the biliary anastomosis, the hepaticojejunostomy, 
is less common, occurring in approximately 3% of patients.4,5 Leakage of the 
gastroenteric anastomosis, a gastrojejunostomy (GJ) in classic Whipple procedure 
or duodenojejunostomy (DJ) in case of pylorus-preserving PD, is the least common 
anastomotic complication. The incidence is reported around 1%.6,7 However, many 
series do not report gastroenteric leakage at all, and so far, only one study focusing 
entirely on gastroenteric leaks has been published.7 Therefore, the aim of the present 
study is to evaluate the incidence of leakage of the gastroenteric anastomosis after 
PD, and to define its presentation and management options. 

METHODS

PATIENTS AND STUDY OUTLINE
Between 1992 and December 2012, a consecutive series of 1036 patients 

underwent PD for a pancreatic head or periampullary tumor. The clinical and 
pathological characteristics, and hospital course were prospectively recorded. Patients 
with gastroenteric leakage were identified from this prospective database, and two 
study groups were created, consisting of patients with and without gastroenteric 
leakage. Patients were scored as having gastroenteric leakage when a defect at the 
GJ or DJ was encountered at reoperation or – in one case – autopsy, or when there 
was sufficient radiological evidence of leakage. In patients with unspecified intra-
abdominal fluid collections or anastomotic leakage, medical records and radiological 
investigations were reviewed by the first and senior author and a radiologist (C.Y.N.) 
in order to determine whether gastroenteric leakage was present or not.
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Characteristics of patients with and without GE leakage were compared, and 
clinical presentation, radiological findings, treatment and outcome of patients with 
GE leakage were analyzed. The Clavien-Dindo classification of complications 
was applied to patients with gastroenteric leakage to quantify the burden of this 
complication.8 

Since this study involves a retrospective analysis of anonymized data, informed 
consent was not required, according to the Dutch ethical review board regulations.

SURGICAL TECHNIQUE
The standard procedure was a pancreatoduodenectomy, a Whipple procedure 

with removal of lymph nodes at the right side of the portal vein until 1993 and 
afterwards a pylorus-preserving (PP) PD, with exception for patients with tumor 
ingrowth at the proximal duodenum.9 Reconstruction was performed by retrocolic 
hepaticojejunostomy and pancreaticojejunostomy. A retrocolic, and more recently 
predominantly antecolic, duodenojejunostomy was created with a running PDS 3-0 
suture using the same jejunal limb as the pancreatic and biliary anastomoses (without 
Roux-en-Y reconstruction).9,10 One silicone drain was left in the foramen of Winslow 
near the hepaticojejunostomy and pancreaticojejunostomy. Feeding jejunostomy was 
routinely performed until 2000, and from then on only on indication of severe weight 
loss.11 A nasogastric tube was left in situ postoperatively.
  
POSTOPERATIVE MANAGEMENT

If there was still drain output from the drain in the foramen of Winslow at the third 
postoperative day, the output was analyzed for amylase, and on indication for bilirubin 
and/or triglycerides. The drain was removed when output was below 100mL/day in 
absence of signs of anastomotic leakage or chylous ascites. The nasogastric tube was 
removed after output had fallen below 300mL/day or at discretion of the treating 
surgeon. Somatostatin analogues were administered on indication of soft pancreatic 
tissue or a non-dilated pancreatic duct. On suspicion of complications, diagnostic 
procedures consisted of computed tomography (CT) followed by ultrasound (US) 
guided drainage of abdominal collections and percutaneous transhepatic drainage of 
the biliary system. For postoperative bleeding a subsequent selective angiography 
with embolization, or stenting in case of pseudoaneurysm, was performed.1,4
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STATISTICAL ANALYSIS
Continuous data are reported as mean with standard deviation, or median with 

interquartile range, depending on the distribution. Continuous data were compared 
between patients with and without gastroenteric leakage by use of the independent 
samples t-test, or in case of abnormal distribution, with the Mann-Whitney U-test. 
Categorical data are presented as numbers with percentages, and were analyzed 
with the χ2 test. Due to the low number of events, multivariable analysis for the 
identification of possible risk factors for gastroenteric leakage was not feasible.

P-values below 0.05 in a two-tailed analysis were considered to indicate statistical 
significant effects. All analyses were performed using SPSS version 18.0 (SPSS Inc, 
Chicago, IL, USA).

RESULTS
 

GASTROENTERIC LEAKS
Twelve patients with gastroenteric leakage were identified in the series of 

1036 patients, resulting in an incidence of 1.2%. Clinicopathologic and treatment 
characteristics of patients with and without gastroenteric leakage are summarized in 
Table 1. There were no differences in age or sex distribution among the two groups. 
American Society of Anesthesiologists classification, previous medical history, body 
mass index, and renal function, reflected by the blood urea nitrogen-to-creatinine 
ratio, were not different between the two groups. The pylorus was preserved in 92% 
of patients with gastroenteric leakage, versus 87% in patients without gastroenteric 
leakage (not significant). In the gastroenteric leakage group, four patients had an 
antecolic gastroenteric anastomosis, four patients had a retrocolic anastomosis, and 
in four patients, the route of the gastroenteric anastomosis was not mentioned in 
the operation report. Most gastroenteric leakages occurred in the second half of the 
study period. Additional resectional procedures during the index procedure were 
significantly more often performed in patients with gastroenteric leakage (2 [17%] 
versus 18 patients [2%], P < 0.001): two patients with gastroenteric leakage also 
underwent additional left hemicolectomy and an extended right hemicolectomy 
(without leakage), respectively. In patients with gastroenteric leakage, operation time 
was significantly longer: 366 minutes versus 301 minutes (P = 0.001). 
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Table 1. Characteristics of patients with and without gastroenteric leakage who underwent 
pancreatoduodenectomy in the Academic Medical Center between 1992 and December 2013

Characteristic Gastroenteric 
leakage
(n = 12)

No gastroenteric 
leakage
(n = 1024)

P-value
 

Patient variables
  Age (years), mean ± SD 62.0 ± 12.8 62.7 ± 11.3 0.84
  Males ― No. (%) 8 (67) 586 (57) 0.51
  ASA classification – No. (%)
    I 1 (8) 210 (21) 0.52
    II 8 (67) 634 (62)
    III 3 (25) 177 (17)
    Unknown 3
  Comorbidity ― No. (%)
    History of diabetes mellitus 1 (8) 178 (17) 0.41
    History of cardiac disease 3 (25) 198 (19) 0.62
    History of hypertension 2 (17) 242 (24) 0.57
    History of pulmonary disease 2 (17) 105 (10) 0.57
  BUN-to-creatinine ratio >20 – No. (%)* 6 (50) 74/140 (53) 0.85
  Body-mass index, mean ± SD 24.3 ± 5.3 24.3 ± 3.8 0.98
Treatment characteristics
  Pylorus preserved – No. (%) 11 (92) 887 (87) 0.61
  Additional resectional procedures – No. (%) 2 (17) 18 (2) <0.001
    Partial liver resection - 5
    Hemicolectomy 2 6
    Subtotal pancreatectomy - 2
    (Partial) nephrectomy or adrenalectomy - 5
  Duration of operation (min.), mean ± SD† 366 ± 141 301 ± 90 0.001
  Estimated blood loss (mL), median (IQR) 1175 (2230) 1050 (1000) 0.43
Pathological characteristics – No. (%)
  Periampullary adenocarcinoma 10 (83) 749 (73) 0.37
  Other (pre-)malignancy 2 (17) 131 (13)
  Benign 0 (0) 144 (14)
*Calculated in all patients with gastroenteric leakage and 140 consecutive patients without gastroenteric leakage.
†Calculated in all patients with gastroenteric leakage and 798 consecutive patients without gastroenteric leakage.
SD, standard deviation; ASA, American Society of Anesthesiologists; BUN, blood urea nitrogen; IQR, interquartile 
range

This difference still persisted when the two patients with additional resectional 
procedures were left out of the analysis: the mean duration of operation in the 
remaining patients with gastroenteric leakage was 369 minutes. There were no 
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differences in pathologic characteristics; ten patients with gastroenteric leakage had 
a periampullary adenocarcinoma; one patient had an intraductal papillary mucinous 
neoplasm with high grade dysplasia, and one was operated for a metastasis of a colon 
adenocarcinoma. There was no difference in leakage rate between pylorus-preserving 
and classic Whipple resection.

POSTOPERATIVE COURSE
Table 2 displays other complications, number of relaparotomies, hospital mortality 

and length of hospital stay of patients with and without gastroenteric leakage. 

Table 2. Outcomes of patients with and without gastroenteric leakage who underwent 
pancreatoduodenectomy in the Academic medical center between 1992 and December 2012

Characteristic Gastroenteric 
leakage
(n = 12)

No gastroenteric 
leakage
(n = 1024)

P-value

Any complication – No. (%) 12 (100) 605 (59) 0.004

Surgical complications – No. (%) 12 (100) 528 (52) 0.001
  Postoperative pancreatic fistula* 5 (42) 151 (15) 0.01
  Postpancreatectomy hemorrhage† 0 (0) 67 (7) 0.36
  Delayed gastric emptying† 11 (92) 332 (32) <0.001
  Biliary leakage 0 (0) 39 (4) 0.49
  Intra-abdominal abscess 9 (75) 130 (13) <0.001
  Wound infection 1 (8) 95 (9) 0.91

Nonsurgical complications – No. (%) 8 (67) 270 (26) 0.002
  Pneumonia 2 (17) 42 (5) 0.052
  Other pulmonary complications 0 (0) 44 (5) 0.43
  Cardiac complication 3 (25) 62 (6) 0.007
  Urinary tract infection 0 (0) 100 (10) 0.26
  Other 5 (42) 56 (6) <0.001

Repeated operation – No. (%) 8 (67) 92 (9) <0.001
Hospital mortality – No. (%) 1 (8) 20 (2) 0.12
Length of hospital stay (days), median (IQR) 41 (24) 14 (11) <0.001

*Grade B or C according to the consensus definition by the International Study Group of Pancreatic Fistula.
†Grade B or C according to the consensus definition by the International Study Group of Pancreatic Surgery.
IQR, interquartile range
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There were significantly more postoperative pancreatic fistulas in patients 
with gastroenteric leakage: 42% versus 15%, P = 0.01. Almost all patients with 
gastroenteric leakage had delayed gastric emptying (92% versus 32%, P < 0.001), 
secondary to their intra-abdominal complications. Furthermore, significantly more 
patients with gastroenteric leakage suffered from nonsurgical complications (P = 
0.002).

Reoperations were performed in 8 patients with gastroenteric leakage, obviously 
significantly more than in patients without gastroenteric leakage (67% versus 9%, P < 
0.001), but also more than in patients with leakage of the pancreaticojejunostomy or 
hepaticojejunostomy: in the most recent five years of the study period, 28% of patients 
with postoperative pancreatic fistula grade B or C underwent repeated operation; in 
patients with leakage of the hepaticojejunostomy, this was 31%.

Hospital mortality was higher in patients with gastroenteric leakage, but this was 
not statistically significant: one patient died in-hospital, 8% versus 2%, P = 0.12. 
Median length of hospital stay was significantly longer in patients with gastroenteric 
leakage: 41 versus 14 days, P < 0.001.

PRESENTATION AND MANAGEMENT OF GASTROENTERIC LEAKS
Table 3 displays the clinical presentation of patients with gastroenteric leakage. 

Median postoperative day of diagnosis of gastroenteric leakage was 8 (range 2 – 23). 
All patients presented with a tender abdomen, with or without fever. Four patients 
had an enterocutaneous fistula with high drain output suspicious of gastric content (in 
combination with low amylase or bilirubin). On the day of diagnosis, leucocytosis, 
defined as a white blood cell count > 10.6 x 109/L, was present in ten of the twelve 
patients; median white blood cell count was 14.6 x 109/L. All patients had an elevated 
C-reactive protein level; median C-reactive protein level was 202 mg/L. Common 
radiological findings were pneumoperitoneum and free or localized fluid.

Many patients had other complications as well: five patients had prior or concomitant 
postoperative pancreatic fistula. Other complications were diagnosed mostly after the 
diagnosis of gastroenteric leakage: eleven patients had delayed gastric emptying, and 
all patients with gastroenteric leakage needed nutritional support. Total parenteral 
nutrition was indicated in eight patients. Four patients received enteral nutritional 
support alone, through a nasojejunal feeding tube. Nine patients developed intra-
abdominal abscesses. Other sequelae of the intra-abdominal complications included 
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atrial fibrillation, myocardial infarction, pneumonia, delirium, wound infection or 
dehiscence (all n = 2), and cerebral infarction, Clostridium infection, hypoglycemic 
coma and portal vein thrombosis (all n = 1). 

Table 3. Presentation of patients with gastroenteric leakage after pancreatoduodenectomy

Characteristic Patients with 
gastroenteric leakage
(n = 12)

POD of diagnosis, median (range) 8 (2 – 23)
Clinical presentation – No. (%)
  Tender abdomen 12 (100)
  Enterocutaneous fistula in addition to tender abdomen 4 (33)
White blood cell count (10E9/L), median (range)* 14.6 (4.2 – 35.2)
CRP (mg/L), median (range)* 202 (47 – 410)
Radiological findings (may overlap) – No. (%)‡
  Pneumoperitoneum 7 (58)
  Intra-abdominal free fluid or fluid collections 5 (42)
  Oral contrast leakage 1 (8)
  No signs of anastomotic leakage 1 (8)
Concomitant complications (may overlap) – No. (%)
  Delayed gastric emptying 11 (92)
  Intra-abdominal abscess 9 (75)
  Postoperative pancreatic fistula 5 (42)
  Patients with additional concomitant complications 8 (67)

*At POD of diagnosis.
‡In one patient, relaparotomy was performed immediately on clinical grounds, and radiological imaging was 
omitted.
POD, postoperative day; CRP, C-reactive protein

In Table 4, the treatment and outcomes of patients with gastroenteric leakage are 
displayed. Four patients were successfully managed by US/CT-guided percutaneous 
drainage procedures. Three additional patients underwent percutaneous drainage but 
were later operated upon due to clinical deterioration (n = 2) or persistent high drain 
output (n = 1). Four patients underwent direct relaparotomy, due to their clinical 
condition (sepsis). So in total, seven gastroenteric leaks were managed during 
relaparotomy. Revisional operative procedures consisted mainly of reconstruction of 
the gastroenteric anastomosis, with (n = 5) or without (n = 2) distal gastrectomy, and 
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with (n = 5) or without (n = 2) conversion to a Roux-en-Y reconstruction. One patient 
had already undergone a relaparotomy for leakage of the pancreaticojejunostomy 
by the time he developed gastroenteric leakage; this could then be managed by 
percutaneous drainage. In the patient who died, it was decided to abandon further 
invasive procedures, due to his poor clinical condition, and after pathological 
investigation had revealed a non-radical resection and metastasis in a liver biopsy. 
Although the postoperative course of this patient had been suspicious for anastomotic 
leakage from early on, repeated computed tomography with intravenous and oral 
contrast did not show signs of anastomotic leakage. This patient died shortly after 
discontinuation of ventilation. Diagnosis of gastroenteric leakage was made at 
autopsy.

Table  4. Treatment and outcome of patients with gastroenteric leakage after pancreatoduodenectomy

Characteristic Patients with 
gastroenteric leakage
(n = 12)

Treatment – No. (%)
  Surgery 7 (58)
    Direct relaparotomy 4
    Relaparotomy after failed percutaneous drainage 3
  Percutaneous drainage alone (successful) 4 (33)
  Conservative/no specific treatment 1 (8)
  Procedures at relaparotomy (N = 7)
    Distal gastrectomy, GJ with Roux-en-Y reconstruction 3
    Distal gastrectomy, GJ without Roux-en-Y reconstruction 2
    New DJ with Roux-en-Y reconstruction* 2
Outcome – No. (%)
  Discharged from hospital 11 (92)
    Median POD of discharge (range) 46 (15 – 89)
  Died in-hospital 1 (8)
Dindo-Clavien classification – No. (%)
  III 3 (25)
  IV 8 (67)
  V 1 (8)

*In one patient, a near-completion pancreatectomy was also performed because of postoperative pancreatic 
fistula.
GJ, gastrojejunostomy; DJ, duodenojejunostomy; POD, postoperative day
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When the Clavien-Dindo classification of complications was applied, all patients 
were graded III or higher: three patients were scored as grade III (requiring an 
intervention), eight patients as grade IV (requiring admission to an Intensive Care 
Unit), and one patient as grade V (death).

DISCUSSION

Gastroenteric leakage after pancreatoduodenectomy is a severe complication, 
which, probably due to its rare nature, has not been described frequently after pancreatic 
surgery.7 In this large consecutive series of PDs, we found a 1.2% gastroenteric leakage 
rate. Two new possibly associated factors were identified: patients with gastroenteric 
leakage had undergone more additional resectional procedures, and besides this, their 
operation time was longer, even when the additional resectional procedures were not 
taken into account. Furthermore, five out of twelve gastroenteric leakage patients had 
prior or concomitant pancreatic fistulas.

Gastroenteric leakage in this series led to several additional complications, longer 
hospital stay, and higher mortality. Its median postoperative day of diagnosis was 
approximately one week after the index operation, and the clinical presentation 
generally consisted of acute abdomen, and the presence of high drain output 
suspicious of gastric content. Radiological examinations revealed pneumoperitoneum 
and free or localized intra-abdominal fluid collections, and in one case oral contrast 
leakage was detected on computed tomography. Most patients were managed by a 
surgical approach; however, four out of twelve patients were managed successfully 
by percutaneous drainage alone. One patient, in whom the correct diagnosis was not 
established during his postoperative course, died in-hospital.

This series adds up to the limited available evidence on gastroenteric leakage after 
PD. Most studies do not report gastroenteric leakage, possibly due to its rare nature 
and because the complication was not prospectively recorded. In the only previous 
study focusing on this complication, Winter and colleagues reviewed a series of 3029 
consecutive PDs to identify 13 patients (0.4%) with gastroenteric leakage.7 The higher 
incidence in the current series may be a result of the retrospective identification of 
patients with gastroenteric leakage. Another explanation may be a higher estimated 
blood loss in this series, which was identified as a risk factor for gastroenteric leakage 
by Winter and colleagues. However, in the current series there was no higher blood 
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loss in patients with gastroenteric leakage, and blood loss was not identified as an 
associated factor. The difference in incidence may also be a consequence of the low 
number of events, and care must be taken not to overinterpret this finding. In their 
2004 randomized controlled trial on PPPD versus Whipple procedures, Tran et al. 
reported a 1.1% gastroenteric leakage rate in a series of 170 PDs, which is more in 
line with the current series.6

Multivariable analysis for the identification of risk factors was not possible due 
to the low number of events. Additional resectional procedures, longer operative 
time, and prior or concomitant pancreatic fistula seem to be associated with a higher 
risk of gastroenteric leakage. Without a proper multivariable logistic regression 
analysis for the identification of independent predictors, it can not be concluded 
that these are true risk factors for gastroenteric leakage, so these results should be 
interpreted with caution. However, a longer duration of operation has been associated 
with anastomotic leakage in other gastrointestinal surgical procedures.12 Pancreatic 
fistulas, and the subsequent presence of aggressive pancreatic juices, are also likely 
to provide a poor environment for anastomotic healing. In the five patients with 
postoperative pancreatic fistula, one patient had already undergone a relaparotomy 
for pancreatic fistula. Traction on the gastroenteric anastomosis during surgery might 
have been related to the occurrence of gastroenteric leakage. In the other four, no 
relationship could be found between the drain placement for pancreatic fistula and the 
development of gastroenteric leakage.

Winter et al. identified three risk factors for gastroenteric leakage by logistic 
regression, although their low number of events do actually not allow for a reliable 
multivariable analysis: these were a preoperative blood urea nitrogen-to-creatinine 
ratio higher than 20, blood loss of one liter or more, and a total pancreatectomy.7 
In the present series, we found no differences in preoperative blood urea nitrogen-
to-creatinine ratio and intraoperative blood loss between patients with and without 
gastroenteric leakage. Since the present series did not include total pancreatectomies, 
we were not able to investigate this possible relation.

The clinical presentation of gastroenteric leakage in this series was comparable to 
that described in the study by Winter et al.7 In their study, most common clinical signs 
included acute abdomen, enterocutaneous fistula and fever.

Compared to leakage of the pancreaticojejunostomy and hepaticojejunostomy, 
gastroenteric leakage is probably best managed by prompt recognition and early, 
aggressive surgical treatment. Therefore, it is important to make an early distinction 
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between gastroenteric leakage and leakage from the pancreaticojejunostomy or 
hepaticojejunostomy, which can usually be managed by percutaneous drainage. Still, 
in the current series, four patients were successfully treated by percutaneous drainage 
as well. Seven out of twelve patients were managed surgically in the current series, 
compared to twelve out of thirteen in the study by Winter et al.7 This difference is 
probably best explained by the different time periods that are examined (1981 – 2007 
compared to 1992 – 2012) and the concurrent ongoing development of interventional 
radiological therapeutic procedures. 

At relaparotomy, most patients underwent additional distal gastrectomy, while in 
some patients a new duodenojejunostomy was created. One could hypothesize that 
the use of the same duodenal stump for a new anastomosis carries along a higher 
risk of renewed leakage. However, the event rate in this series is too low to make a 
comparison between these two strategies.

All patients in the present study were scored grade III or higher in the Dindo-
Clavien classification of complications, reflecting a ‘severe’ complication. In a 
previously published consecutive series of 330 PDs from our institution to whom the 
Dindo-Clavien classification was applied, 40% of patients with a complication were 
graded III or higher; the remaining 60% were classified as grade I or II.13 Together 
with the 8% mortality and the considerable increase in length of hospital stay, this 
reflects the profound influence of gastroenteric leakage on the postoperative course 
of PD patients.

This study is limited by the partially retrospective identification of patients with 
gastroenteric leakage. Although some patients had been scored as having such a leak, 
the complication was not routinely recorded prospectively. Some patients had to be 
identified by careful reexamination of their medical records, radiological examinations 
and operation reports. Because all patients with a suspicious postoperative hospital 
course were carefully reevaluated by the first and senior author and a radiologist, 
we believe that not many patients with a gastroenteric leak were missed, although 
the fact that most leakages occurred in the latter half of the study period, suggests 
the possibility of some underreporting in the early years of the study period. The 
low number of events precluded a reliable multivariable analysis. A strength of the 
current study is that it adds valuable knowledge about the clinical presentation and 
management of gastroenteric leakage to the scarce literature on such leaks after 
pancreatic surgery. Several possibly associated factors were identified, the hospital 
course and outcome of patients with gastroenteric leakage were described in detail, 
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and finally, percutaneous drainage was described as a valuable new asset in the 
treatment of this complication.

In conclusion, the present study shows that gastroenteric leakage is a severe 
complication after PD. Clinical presentation may be comparable to the presentation of 
other anastomotic complications after PD, but high drain output suspicious of gastric 
content may help to differentiate from pancreatic or hepatic anastomotic leakage. 
Awareness of the complication is important for prompt recognition, which is a premise 
for successful management. Although some patients can be managed by percutaneous 
drainage alone, surgical management is indicated in most patients with gastroenteric 
leakage, unlike leakage of the pancreaticojejunostomy or hepaticojejunostomy. Type 
of treatment depends on the index operation (type of resection), time interval to 
diagnosis, clinical situation and extent of anastomotic defect.
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