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Abstract

Background Duodenal stump fistula (DSF) is a severe
complication of gastrectomy. Although nonsurgical ther-
apy is preferred, surgery is still mandatory in one third of
DSF patients. The aim of this article is to analyze the
surgical management of DSF and factors related to its
outcome.

Methods We performed a retrospective multicenter study
using data from January 1990 to November 2011 in 16
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Italian surgery centers. We collected 8,268 elective gas-
trectomies for malignancies, 7,987 by the laparotomic and
281 by the laparoscopic approach. Two hundred five
patients developed a DSF, 75 of whom underwent surgery
for DSF. We analyzed mortality and DSF healing time as
well as the impact of clinical, oncological, and surgical
characteristics.

Results The laparoscopic approach increased the risk of
DSF development (odds ratio 5.6, 95 % confidence interval
2.7-10.6, P < 0.001). The indication for first DSF surgery
was intra-abdominal sepsis; the failure rate was over 30 %,
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associated with the appearance of fistulas of neighboring
organs, bleeding, and the need for reoperations. The mor-
tality rate was 28 % and was related to the presence of
vascular disease (P = 0.04), more than one reoperation
(P =0.05), sepsis (P <0.001), and renal failure
(P < 0.001). Fifty-four patients recovered after a median of
39 days (interquartile range 22—68 days); the need to per-
form more reoperations (P < 0.01) and the presence of an
abdominal abscess (P < 0.01) led to an increase in healing
time.

Conclusions Surgery for DSF has a poor prognosis. Our
data will help to identify patients at risk of death, but
unfortunately could not establish the best surgical proce-
dure applicable to all cases of DSF.

Keywords Gastrectomy - Complications - Duodenal
stump fistula - Surgery

Introduction

Duodenal stump fistula (DSF) after gastrectomy is a severe
complication with high morbidity and mortality and a very
long period of hospitalization; DSF frequency ranges from
1.6 to 5 % and the mortality rate ranges from 16 to 20 %
[1-4].

DSF is often difficult to treat because of the highly
enzyme-rich duodenal juice and deep location of the fis-
tula. In a previous retrospective multicenter study, we
analyzed 3,685 patients undergoing gastrectomy for
malignancies who developed 68 DSFs [4], and showed that
DSF features had changed in the last 30 years. DSF alone
no longer leads to death; in fact, some complications
observed in the past, such as fluid and electrolyte loss and
dermatitis, have disappeared owing to improvements, in
particular parenteral nutrition and wound care. However,
additional new complications such as bleeding and fistulas
of neighboring organs were emerging [4]. Although med-
ical therapy is associated with better outcomes [4], surgery
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is still mandatory in cases of severe abdominal sepsis or
bleeding that are not otherwise manageable. However,
reoperation is often ineffective owing to postoperative
edema and inflammation, and the prognosis of patients
undergoing surgery for DSF remains very poor [5]. To
improve the outcome of these patients, many surgical
procedures have been proposed—from washing the peri-
toneal cavity and abdominal drainage to tube duodenos-
tomy [6], closure of the fistula, fistula repair with a rectus
abdominis flap [7], fistula closure by Roux-en-Y duode-
nojejunostomy [8], biliogastric diversion [9], laparostomy,
and pancreatoduodenectomy [10]—but surgeons are often
unsure about the best management. The main aim of this
study was to analyze the surgical indications for DSF, the
type of surgery, possible complications, and outcome.
Secondary aims were to investigate the presence of prog-
nostic factors related to outcome in DSF patients under-
going surgery, and to define the best surgical management
of DSF. Considering the rarity of this complication, we
performed a multicenter study allowing extensive accrual.

Methods

We performed a multicenter retrospective study involving
several Italian surgical units with particular experience in
gastric surgery. The inclusion criterion was as follows:
patients with gastric malignancies undergoing elective
gastrectomy with duodenal stump who developed DSF and
were then resubmitted to surgery. The diagnosis of DSF
was based on the presence of duodenal juice in the surgical
drainage or its leakage through the surgical abdominal
incision, and was confirmed by CT scan and/or fistulog-
raphy, or by surgical exploration in the operating room.
The indication and timing of surgery for DSF were
determined by each surgical team. No exclusion criteria
were applied. We collected general data from each center
on all patients undergoing gastrectomy for malignancies
during the study period and all occurring DSFs, and we
analyzed those patients who underwent surgery for DSF.
For the latter group, we collected a series of data regarding
clinical characteristics (age, gender, comorbidities, serum
albumin level, serum lymphocyte count, 10 and 20 %
weight loss), oncological characteristics (histological
features, preoperative chemotherapy, neoplastic duodenal
stump infiltration, stage), gastrectomy characteristics (la-
parotomic or laparoscopic access, subtotal or total gas-
trectomy, digestive tract reconstruction, manual
oversewing of the duodenal stump, extent of lymphade-
nectomy), DSF characteristics (time of onset, output,
healing time), DSF treatment (number of reoperations,
type of reoperation, postoperative timing of reopera-
tion, oral nutrition, enteral nutrition, parenteral nutrition,
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octreotide/somatostatin administration, percutaneous pro-
cedures), and details on the postoperative course (number
and type of other complications, outcome).

Resolution of DSF had to be proved by clinical judg-
ment and the absence of any drainage or residual percu-
taneous fistula, and was confirmed by CT scan and/or
fistulography. The healing time was calculated on the basis
of the criteria for DSF resolution reported above, including
relapses and repeated hospital admissions.

Statistical analysis

Patient data were described as number and percentage,
mean and standard deviation, or median and interquartile
range (IQR), as appropriate. To assess the association
between DSF onset and the type of gastrectomy (laparo-
tomic vs laparoscopic), we used odds ratios (OR) and 95 %
confidence intervals (CI). To assess the associations
between mortality and patient characteristics (clinical,
oncological, and surgical), characteristics of DSF, thera-
pies, and the presence of other complications, we used
Pearson’s Xz test (with Fisher’s correction when necessary),
the two-tailed ¢ test, or Wilcoxon’s rank-sum test, as
appropriate. To assess the associations between healing
time and clinical and oncological characteristics of the
patients, characteristics of DSF, therapies, and the presence
of other complications, we used Wilcoxon’s rank-sum test;
in this case we excluded one outlier for healing time. To
explore the associations between mortality and covariates,
we used the Cox regression model; all results were adjusted
for age and the number of comorbidities. The overall sur-
vival time was calculated from the date of DSF onset to the
date of death. P values below 0.05 were considered sta-
tistically significant. All analyses were performed using
Stata 11 (StataCorp, College Station, TX, USA).

Results

We collected 8,268 elective gastrectomies for malignancies
from January 1990 to November 2011 in 16 Italian centers,
7,987 by the laparotomic and 281 by the laparoscopic
approach. Two hundred five patients developed a postop-
erative DSF, 75 of whom underwent surgery for DSF
(median cumulative incidence in the different centers
2.29 %, IQR 1.13-4.86 %). The laparoscopic approach
was used in five centers, with a median of 17 laparoscopic
gastrectomies per center (IQR 16-41). The cumulative
incidence of DSFs requiring reoperation was higher in the
laparoscopy group than the laparotomy group, 4.3 and
0.8 %, respectively (P < 0.001), with an OR of 5.6 (95 %
CI 2.7-10.6, P < 0.001). The target of this study was the
group of 75 patients who underwent surgery for DSF.

Histological features included 72 carcinomas, two gastro-
intestinal stromal tumors, and one lymphoma; 46 patients
had regional lymph node metastases, 11 had metastastic
disease, and three had received preoperative chemotherapy.
The characteristics of the patients are reported in Table 1.
For digestive tract reconstruction after total gastrectomy,
all centers employed Roux-en-Y reconstruction, whereas
Billroth II reconstruction (13 patients, 25.5 %) or Roux-en-
Y reconstruction (38 patients, 74.5 %) was used for sub-
total gastrectomy. The duodenal stump was closed by a
stapler: GIA in 40 patients, TA in 22 patients, Endo GIA in
12 patients, and an unspecified device in one patient.
Manual oversewing was added in 50 patients (66.7 %),
depending mostly on the habit of the surgeon rather than on
stapler-related problems; in fact, in 11 of 16 centers,
manual oversewing was performed routinely. Furthermore,
the surgical approach did not influence the surgeons’
habits, and the rate of manual oversewing in laparoscopic

Table 1 Characteristics of the series

Number of patients 75
Male/female 52/23
Mean age + SD (years) 69.1 £+ 8.2
Weight loss >10 % 24 (32.0 %)
Weight loss >20 % 4 (5.3 %)

37 (median); 33-42 (IQR)
1,870 (median); 1,450-2,300

Serum albumin level (g/L)

Serum lymphocyte count (n/mm?)

(IQR)
Comorbidities®
0 16 (21.4 %)
1 25 (33.3 %)
2 18 (24.0 %)
3 9 (12.0 %)
4 7 (9.3 %)
Neoplastic duodenal stump 7 (9.3 %)
infiltration
Laparotomic/laparoscopic access ~ 63/12

Total/subtotal gastrectomy 24 (32.0 %)/51 (68.0 %)

Lymphadenectomy
D1 28 (37.3 %)
D2 44 (58.7 %)
D3 2 (2.7 %)
Unknown 1 (1.3 %)

The comorbidities considered were arterial hypertension, diabetes
mellitus, vasculopathies, heart diseases, chronic bronchitis, chronic
hepatitis/cirrhosis, chronic renal failure (serum creatinine level
increase above normal), and a miscellaneous group of other diseases
including Raynaud’s disease, Méniére’s syndrome, Alzheimer’s dis-
ease, hyperthyroidism, hyperuricemia, cholelithiasis, and prostate
hypertrophy

IQR interquartile range, SD standard deviation

 the numbers refer to the total number of comorbidities affecting
each patient before gastrectomy
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and laparotomic cases was similar: 58 and 66 %, respec-
tively. Three-layer staplers, absorbable polymer mem-
branes, and nonabsorbable pericardial strips were never
used.The median time of DSF onset was on postoperative
day 6 (IQR 2-11 days), and the median daily output was
300 mL (IQR 100-750 mL). The first reoperation was
performed after a median of 9 days (IQR 4-16 days) from
gastrectomy and a median of 1 day (IQR 0-3 days) from
DSF onset. The indication for reoperation was the devel-
opment of abdominal sepsis in all patients but one, in
whom the indication was failure of the DSF to heal.
However, 25 patients (33.3 %) underwent a second reop-
eration after a median of 10 days (IQR 5-17 days) from
DSF onset, 12 patients underwent a third reoperation after a
median of 18 days (IQR 12.5-41.5 days) from DSF onset,
four patients underwent a fourth reoperation after a median
of 20 days (IQR 10-72.5 days) from DSF onset, and one
patient underwent six operations.

Peritoneal washing and abdominal drainage were per-
formed in all reoperations, and were often associated with
other procedures. Table 2 shows details of the surgical
procedures performed during the first, second, and third
reoperations. In eight patients fibrin glue or fibrinogen and
a thrombin patch were added to the duodenal suture. The
four patients who had a fourth reoperation underwent
necrosectomy and closure of the laparostomy; abdominal
drainage and duodenal suture; abdominal drainage and
vacuum therapy; hemostasis and colectomy, respectively.

Table 2 Type of surgery performed during the first, second, and third
reoperations

Surgery Ist 2nd 3rd
reoperation  reoperation  reoperation
Number of patients 75 25 12
Drainage 75 (100 %) 23 (92.0 %) 10 (83.0 %)
Duodenal suture 38 (50.7 %) 5 (20.0 %) 2 (16.7 %)
Duodenostomy 15 (20.0 %) 3 (12.0 %) 1 (8.3 %)
Nutritional jejunostomy 13173 %) 2 (8.0 %) 0
Biliary tree procedures 14 (18.7 %) 1 (4.0 %) 1 (8.3 %)
Hemostasis 3(4.0 %) 5 (20.0 %) 0
Laparostomy 3 (4.0 %) 1 (4.0 %) 1 (8.3 %)
Operations for other 0 6 (24.0 %) 4 (33.3 %)
digestive fistulas
Other procedures 10 (133 %) 3 (12.0 %) 2 (16.7 %)

Biliary tree procedures included cholecystectomy, intracystic or in-
tracholedochal Kehr T-tube placement, and cholecystojejunal anas-
tomosis. Operations for other digestive fistulas included near-total
gastrectomy, conversion from Billroth II to Roux-en-Y digestive
reconstruction, gastrojejunal anastomosis or gastrojejunal bypass,
gastric derotation, jejunal anastomosis, ileostomy, colectomy, and
colostomy. Other procedures included cutting peritoneal adhesions,
omentopexy, splenectomy, abdominal hernia repair, ileostomy clo-
sure, peritoneal washing plus application of vacuum therapy, and
tracheotomy.

@ Springer

With regard to nonsurgical therapies, 35 patients
(47.7 %) were given octreotide or somatostatin, 21
(28.0 %) received oral nutrition, 31 (41.3 %) received
enteral nutrition, and 69 (92.0 %) received parenteral
nutrition. Percutaneous abdominal abscess drainage was
performed in 18 patients (24.0 %), in nine before and in
nine after reoperation for DSF, and percutaneous transhe-
patic biliary drainage was performed in eight patients
(10 %), in two before and in six after reoperation for DSF.

Complications were very common and occurred in 74 of
75 patients. Many patients developed more than one
complication; the details are reported in Table 3. Devel-
opment of digestive fistulas of neighboring organs sec-
ondary to persistence of DSF involved the colon (11
patients), pancreas (four patients), esophagojejunal anas-
tomosis (three patients), gastrojejunal anastomosis (three
patients), and jejunojejunal anastomosis (one patient); in
two cases a colonic fistula was associated with a gastro-
jejunal anastomosis fistula, and in one case a jejunojejunal
anastomosis fistula was associated with an esophagojejunal
anastomosis fistula.

Eighteen patients developed intra-abdominal bleeding,
which was associated with intra-abdominal sepsis in all but
three patients. Of these three patients, one had acute pan-
creatitis and one had a jejunal loop rotation. All patients
underwent emergency reoperation for their critical status
related to bleeding (nine patients) or sepsis (nine patients).
Interventional radiology for abdominal bleeding was per-
formed in only one patient and without success.

Fifty-four patients (72.0 %) recovered after a median of
39 days (IQR 22-68 days) since DSF onset. The overall
mortality rate was 28.0 % (21 patients) after a median of
32 days (IQR 18-41 days) since DSF onset; death was due
to multiple organ failure in 20 patients and intra-abdominal

Table 3 Complications

Type of complication Number of Percentage of
patients patients
Abdominal abscess 53 70.7
Sepsis 46 61.3
Pneumonia 33 44.0
Surgical site infection 29 38.7
Digestive fistulas 22 29.3
Acute renal failure 21 28.0
Intra-abdominal bleeding 18 24.0
Central line infection 13 17.3
Acute pancreatitis 7 9.3
Abdominal wall necrosis 6 8.0
Other 16 21.3

Other includes septic arthritis, pleuritis, dermatitis, fasciitis, hyper-
tensive attacks, cerebral ischemia, neuropathy, pulmonary embolism,
pneumothorax, bowel occlusion, and Roux-en-Y syndrome.
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bleeding in one patient. In an attempt to detect the prog-
nostic factors related to outcome and healing time, we
analyzed all clinical and oncological characteristics of the
patients, the characteristics of gastrectomy and DSF, the
therapies used (Tables 1, 2), and details of the postopera-
tive course (Table 3).

Analysis of prognostic factors related to postoperative
mortality

In the univariate analysis we found a correlation between
mortality and the presence of vascular disease (mortality
rate 62.5 % vs 239 % in its presence and absence,
respectively; P = 0.04), and between mortality and the
number of reoperations (mortality rate 44.0 % vs 20.0 %
for two or more operations and zero operations or one
operation, respectively; P = 0.05). Moreover, mortality
was related to sepsis (mortality rate 43.5 % vs 3.5 % for
septic and nonseptic patients, respectively; P < 0.001) and
acute renal failure (mortality rate 61.9 % vs 14.8 % for its
presence and absence, respectively; P < 0.001); when
sepsis was associated with acute renal failure, the mortality
rate reached 75 %. Furthermore, none of the patients who
recovered developed acute renal failure. We also found
some clinically interesting differences that almost reached
statistical ~ significance: age (72.0 £ 7.9 years vs
68.0 = 8.2 years in patients who died and recovered,
respectively; P = 0.06) and number of comorbidities
(mortality rate 50.0 % vs 22.0 % for three to four comor-
bidities and zero to two comorbidities, respectively;
P = 0.056).

In the Cox regression analysis we found similar results
(Table 4) after adjusting for age and a number of comor-
bidities >3, finding a hazard ratio (HR) significantly dif-
ferent from 1 for sepsis (HR 13.8, 95 % CI 1.8-103.9,
P = 0.01), acute renal failure (HR 6.3, 95 % CI 2.3-17.5,
P < 0.001), and four reoperations with respect to one
reoperation (HR 6.4, 95 % CI 1.6-26.5, P = 0.01).

Lastly, we found a cluster of characteristics showing a
clinically interesting difference without reaching statistical
significance: presence of lymph node metastasis (mortality
rate 36.4 % vs 26.2 % for its presence and absence,
respectively); acute pancreatitis (57.1 % vs 25.0 % for its
presence and absence, respectively); abdominal wall
necrosis (50.0 % vs 26.0 % for its presence and absence,
respectively); intra-abdominal bleeding (38.9 % vs 24.6 %
for its presence and absence, respectively), and pneumonia
(36.3 % vs 21.4 % for its presence and absence, respec-
tively). With regard to DSF treatment, we found that
patients had a better prognosis, without reaching statistical
significance, when peritoneal washing and abdominal
drainage were combined with a surgical or percutaneous
procedure on the biliary tree to carry the bile outside

Table 4 Cox regression analysis

Hazard ratio * P
Sex (male) 1.4 (0.5-3.9) 0.48
Gastrectomy (total) 1.0 (0.1-4.2) 0.45
Weight loss >10 % (yes) 1.3 (0.3-3.4) 0.47
T stage (3-4) 2.6 (0.9-7.3) 0.08
N stage (1) 1.6 (0.64.4) 0.32
Biliary procedures (yes) 0.6 (0.2-1.7) 0.35
Number of complications 1.2 (0.9-1.4) 0.18
Abdominal abscess (yes) 0.5 (0.2-1.4) 0.17
Sepsis (yes) 13.8 (1.8-103.9) 0.01
Pneumonia (yes) 1.5 (0.6-3.9) 0.37
Surgical site infection (yes) 1.5 (0.6-3.8) 0.36
Acute renal failure (yes) 6.3 (2.3-17.5) <0.001
Fistulas (yes) 0.4 (0.1-1.3) 0.12
Intra-abdominal bleeding (yes) 1.5 (0.6-3.7) 0.42
Central line infection (yes) 0.4 (0.1-1.8) 0.23
Acute pancreatitis (yes) 2.9 (0.9-9.3) 0.06
Number of reoperations
1 1
2 1.6 (0.54.9) 0.45
3 1.6 (0.4-6.4) 0.50
4 6.4 (1.6-26.5) 0.01

* The 95 % confidence interval is given in parentheses.

(mortality rate 31.2 % vs 14.3 % without and with a pro-
cedure on the biliary tree, respectively). The need for
parenteral nutrition seemed to increase the mortality rate:
21 of 69 patients (30.4 %) who received parenteral nutri-
tion died, whereas all six patients who did not receive
parenteral nutrition recovered.

Analysis of healing time

Although 54 patients recovered, the analysis was per-
formed on 53 patients because we excluded one outlier for
healing time. The healing time increased with the number
of reoperations: the median time was 28.5 days (IQR
18-60 days) in 40 patients with one reoperation versus
63 days (IQR 50-82 days) in 13 patients with two or more
reoperations (P = 0.01). The presence of an abdominal
abscess led to an increase in healing time from 25 days
(IQR 15-37 days) in 17 patients with no abscess to 54 days
(IQR 24.5-83 days) in 36 patients with an abscess
(P = 0.01).

Other possible causes of delay in healing were the onset
of a colonic fistula [median time 36.5 days (IQR
20-61.5 days) and 60 days (IQR 47-103 days) in its
absence and presence, respectively] and central line
infection [median time 36 days (IQR 21-60 days) and
70 days (IQR 38-103 days) in its absence and presence,

@ Springer
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respectively], where we detected a trend without full sta-
tistical significance. Regarding the type of the first reop-
eration, the addition of another procedure to peritoneal
washing and abdominal drainage reduced the healing time
from 58 days (IQR 38-180 days) to 36.5 days (IQR
21-63 days), but also these data were not statistically
significant.

Discussion

DSF is one of the most serious complications of gastrec-
tomy, and is characterized by wide variation in the time of
onset, output, clinical severity, risk of relapse, and outcome
[4, 5]. Mild fever associated with pain in the upper right
abdomen, even many days after gastrectomy, could be
indicative of DSF. Nonsurgical approaches are usually
preferred [4, 5], in particular percutaneous procedures such
as abdominal abscess drainage, transhepatic biliary drain-
age with [11] or without [12] an occlusion balloon, duo-
denostomy [13], and fistula obliteration by glue injection
[14, 15], or endoscopic procedures such as DSF closure by
clips [16] or endoloops and glue [17]. Nevertheless, in over
one third of patients one or more reoperations are neces-
sary. Babu and Finch [5] in a recent review collected 84
cases of surgical treatment of postoperative DSF, but
including not only postgastrectomy patients scattered over
13 different articles with a median number of two patients
per series. The large number of published case reports and
the variety of proposed surgical procedures demonstrate
the often improvised strategy of surgical treatment. Reop-
eration is usually performed early, often in an emergency
setting because of acute sepsis; the type of surgery is not
standardized and often depends on concomitant complica-
tions such as other digestive fistulas or intra-abdominal
bleeding. Anyhow, peritoneal washing and abdominal
drainage are the cornerstones of surgical DSF treatment
[18]. Duodenal suturing is often useless, and in an exper-
imental setting the addition of fibrin glue did not improve
outcome [19]. Tube duodenostomy has been used for the
management of DSF, but the largest series reported in the
literature focused on treatment of duodenal ulcer or inju-
ries. There are two main techniques of tube duodenostomy:
end duodenostomy with the tube placed through the fistula
lumen [20], and retrograde duodenostomy, where the tube
is passed in a retrograde fashion through a proximal jejunal
loop [21]. Some authors add a T-tube choledochostomy
[20]. Needle jejunostomy for enteral nutrition and lapa-
rostomy are complementary procedures in the management
of metabolic requirements and severe intra-abdominal
sepsis.

The aims of this study were to analyze the indications
for surgery of DSF, the type of surgery, complications,
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outcome, and survival, and to investigate the presence of
prognostic factors related to mortality and healing time. To
the best of our knowledge, this article represents the first
multicenter study analyzing surgical treatment of DSF, and
describes the largest series of DSFs ever published.

The data we collected on 8,268 elective gastrectomies
for malignancies demonstrated that the laparoscopic
approach carries a risk of DSF development requiring
surgery, and although these data were related to a relatively
small number (281) of laparoscopic gastrectomies with
respect to laparotomic gastrectomies (7,987), we calculated
that the laparoscopic technique increases the risk of DSF
about five times (OR 5.6; 95 % CI 2.7-10.6, P < 0.001).
The increased risk of DSF development with the laparo-
scopic technique might be related to a specific learning
curve, as was also suggested by other authors [22, 23].
Another hypothesis is the lack of oversewing of the duo-
denal stump [22], which could not be performed routinely
with the laparoscopic approach, but our data do not confirm
this: in fact, the rate of manual oversewing was similar in
laparoscopic and laparotomic procedures. However, we
have no further data on the whole population of 8,268
gastrectomies because this was not the aim of our study;
therefore, this result must be confirmed in another analysis
focused on the possible causes of DSF.

The indication for the first reoperation was intra-
abdominal sepsis; further reoperations were prompted by
intra-abdominal complications related to persistence of
DSF such as fistula of a neighboring organ or anastomosis,
and intra-abdominal bleeding. The first reoperation was
performed early, usually 1 day after DSF onset. Concern-
ing the type of surgery, we observed a trend toward
changing typology linked to the need for further reopera-
tions (Table 2): the frequency of procedures for direct
control of DSF decreased, e.g., abdominal drainage (from
100 to 83 %), duodenal suture (from 51 to 17 %), duode-
nostomy (from 20 to 8 %), and ancillary procedures to
reduce fistula output or improve nutritional status such as
procedures on the biliary tree (from 19 to 8 %) and needle
jejunostomy (from 17 to 0 %), whereas the frequency of
operations for other digestive fistulas on neighboring
organs increased (from 4 to 33 %), as did the frequency of
laparostomies (from 4 to 8 %) and other operations (from
13 to 17 %). Unfortunately, we failed to identify the best
surgical strategy, probably because of the high number of
surgical procedures performed and the low number of
events, but our data suggest that outcome could improve if
peritoneal washing and abdominal drainage were associ-
ated with a surgical or percutaneous procedure on the bil-
iary tree.

The development of new complications was very com-
mon (Table 3), and relapses of sepsis led to an increased
risk of reiterative surgery. We observed a failure rate of
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33 % after the first reoperation and a failure rate of about
50 % after the second reoperation (Table 2), and found
mortality to be correlated with the number of reoperations.
The mortality rate of DSF patients undergoing surgery was
28 %; death was related to sepsis and mostly occurred in
the first months after DSF onset. Sepsis and acute renal
failure were often fatal, and together accounted for a
mortality rate of 75 %. We found that vascular disease, the
onset of new complications, and the need for parenteral
nutrition were associated with a higher risk of death. With
regard to the need for parenteral nutrition, the higher
mortality rate could be linked both to the selection of
patients having poor compliance with enteral or oral
nutrition due to abdominal sepsis, and to central line
infection. Central line infection occurred in 13 of 69
patients receiving parenteral nutrition (19 %), but its pre-
sence alone was not related to mortality, whereas in our
previous article we demonstrated that the possibility of
taking an oral nutrition was linked to a better outcome [4].
The data related to the healing time were similar to those
reported for survival: repeated reoperations as well as
septic complications such as abdominal abscess, and
probably colonic fistula and central line infection,
increased the healing time.

In conclusion, our study shows that when a patient
requires reoperations, the outcome is negatively affected.
The appearance of new complications, in particular sepsis
and acute renal failure, and the need for more reoperations
were linked to a poor prognosis. Our findings identified
patients with a poor outcome, in particular those with
vascular disease and those developing sepsis. The clinical
picture of this complication is rather complex, and it was
not possible to establish the most appropriate surgical
procedure, applicable to all cases of DSF. The results of
our study merely suggest performing surgical or percuta-
neous biliary drainage in association with peritoneal
washing and abdominal drainage.
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