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Background: Definitive surgical repair of persistent fistulas of the small intestine remains a surgical challenge with a high
rate of re-fistulation and mortality. The aim of this study was to evaluate the type and incidence of complica-
tions after definitive surgical repair, and to identify factors predictive of severe postoperative complications or
fistula recurrence.

Material/Methods: This was a retrospective study of 42 patients who underwent elective surgical repair of a persistent fistula of
the small intestine. The analysis included preoperative and intraoperative parameters.
Results: The healing rate after definitive surgery was 71.4%. Postoperative complications developed in 88.1% of pa-
tients. The mortality rate was 7.2%. Fistula recurrence was recognized in 21.4% of cases. Overall, 93 compli-
cations occurred in 37 patients. The most common complications were septic (48.0%). Hemorrhagic and di-
gestive tract-related complications accounted for 19.0% and 15.0% of all complications, respectively. Severe
complications (Clavien-Dindo grade IlI-V) made up 28.0% of all complications. In univariate analysis, multiple
fistulas (p=0.03), higher C-reactive protein level (p=0.01), and longer time interval from admission to definitive
surgery (p=0.01) were associated with an increased risk of severe complications or fistula recurrence. In mul-
tivariate analysis, only multiple fistulas were an independent risk factor for severe complications or fistula re-
currence (OR=8.2, p=0.04).

Conclusions: Fistula complexity determines the risk of severe postoperative complications or fistula recurrence after defin-
itive surgical repair of the persistent small intestine fistulas. Inflammatory parameters should be normalized
before definitive surgery.
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Background

Gastrointestinal (GI) fistulas are one of the most severe compli-
cations after abdominal surgery. Between 34.4% and 65.0% of
these fistulas originate from the small intestine [1-8]. Patients
with intestinal fistulas require a specialized and multidisci-
plinary approach that often results in prolonged hospitalization
and high costs. The initial management for intestinal fistulas is
conservative and includes treatment of sepsis, nutritional sup-
port, control of fistula output, and skin care. Medical treatment
is successful in 15.6-69.9% of patients [5,9-12]. Patients with
persistent intestinal fistulas require surgical reconstruction.
Definitive surgical repair of the small intestine fistulas remains
a real challenge, even for experienced surgeons. Re-fistulation
after definitive surgery reaches 31.0% [2-7,9,12-19]. The rate
of postoperative mortality is relatively high and varies be-
tween 3.5% and 14% [12,14,20]. However, there is a paucity
of data on postoperative outcomes other than fistula recur-
rence or mortality following operative reconstruction of in-
testinal fistulas. In addition, most studies report mixed case
series comprising fistulas affecting different parts of the gas-
trointestinal tract [1-8].

The aim of this study was to evaluate the type and incidence
of complications after surgical reconstruction of the small in-
testine fistulas. We also attempted to identify factors useful
for prediction of severe postoperative complications or fistula
recurrence.

Material and Methods

Patients

Between January 2004 and December 2011, 84 consecutive
patients with a small bowel fistula were treated at our insti-
tution. This study included patients with persistent fistulas of
the small intestine who underwent a planned definitive sur-
gical repair. The exclusion criteria were the following: fistula
not affecting the small intestine, need of emergent laparotomy,
and age under 18 years. All patients were initially managed
conservatively. Medical treatment consisted of sepsis and fis-
tula output control, nutritional support, and wound manage-
ment. Conservative therapy proved successful in 36 patients
(43.3%). Three patients died before definitive surgery could
be performed. Another 3 patients underwent emergent sur-
gery; 2 of them died and 1 had fistula recurrence which healed
on conservative treatment. Patient selection for the study is
shown in Figure 1. Overall, 42 patients who underwent defin-
itive surgical repair for persistent fistulas of the small intes-
tine were included in this study. The cohort of patients was
divided into Group | (25 patients who had only mild or no
complications), and Group Il (17 patients who experienced
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Patients with small intestine fistulas
(n=84)
I—» Conservative treatment
(n=39)
L Fistula closure
(n=36)
Deaths
(n=3)
» Emergent operation
(n=3)
L Fistula recurrence
(n=1)
Deaths
(n=2)
Elective definitive operation
(n=42)

Figure 1. The flowchart shows selection of patients with small
bowel fistulas for the study.

postoperatively severe complications or fistula recurrence).
The study was approved by the Institutional Ethics Review
Board on 12 Nov 2013.

Classification of postoperative complications

This study included the complications that occurred within the
first 30 postoperative days. The severity of complications was
classified according to the Clavien-Dindo scale [21]. Clavien-
Dindo grade | and Il complications were defined as mild, and
Clavien-Dindo grades Ill through V were classified as severe
complications. Fistula recurrence was regarded as failure to
cure, and as such was not reported as a complication. The spec-
trum and incidence of postoperative complications according to
the Clavien-Dindo scale are summarized in Table 1. POSSUM and
CR-POSSUM scores were calculated for each patient. In terms
of POSSUM operative variables, all the operations were clas-
sified as major and elective. In addition, 1 point was assigned
for simple suture repair of the fistula, 4 points for partial re-
section of the small intestine, and 8 points whenever a com-
bined resection of the small and large intestines was performed.

Statistical analysis

The statistical analysis included preoperative and intraopera-
tive parameters. Univariate analysis was performed using the
Mann-Whitney U test. The factors which were at p<0.1 level in
the univariate analysis were further included in the multivari-
ate analysis. Multivariate analysis was performed using back-
ward stepwise logistic regression. Hypothesis testing was per-
formed using two-tailed a <0.05.
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Table 1. The type and incidence of postoperative complications according to the Clavien-Dindo scale.

Complication Number

Grade | (34)

SSI — bedside drainage 27
© Wound hematoma - bedside evacuation s
 Eventration (dehiscence of all planes of the abdominalwal) T
CUrinary retention T
CDiarhea T
CGradell(33)
Cintestinalfailure—TPN 0
_ Anemia - packed red cells transfusion s
| SSitreated with antibiotics 3
 Arthythmias treated pharmacologically 2
CDiabetes T
CMematuria T
CHypothyroidism T
 Endjejunostomy syndrome T
Intraabdominal collection treated with antibiotics T
CDepression T
 Pneumonia treated with antibiotics T
lleus-resolved spontaneously T
 Deterioration of mental status T
 Gastrointestinal bleeding T

Central venous catheter related infection (Illa) 8
 Subileus - Miller-Abbott tube insertion () T
Intraabdominal hemorrhage - reoperation (k) s
Intraabdominal abscess or peritonitis - reoperation (k) :
CBillary fistula () T
CGradeV®)
Respiratory failure (Va) 2
Cardiacfailure (Va) T
© Septic shock - single organ disfunction (Va) T
© Septic shock - multiple organ disfunction (Vb) 2
© Multiple organ disfunction (Vb) 2
CGradeV(3)
TDeath 3

SSI - surgical site infection; TPN — total parenteral nutrition.

Results of acute pancreatitis (23.8%), hernia (9.6%), gastrointestinal

perforation (9.6%), and Crohn’s disease (4.8%). In 2 patients
The median age of patients was 56 years (IQR: 46-67). Males (4.8%) fistulas were internal and occurred spontaneously sec-
constituted 57% of all patients. The fistulas developed after ondary to Crohn’s disease. Forty patients had enterocutaneous
a primary surgical intervention for ileus (23.8%), complications  fistulas, of which 7 (18.9%) were high-output and 30 (81.1%)
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Table 2. Risk factors of severe complications or fistula recurrence — univariate analysis: preoperative parameters.

Patients with severe
complications or fistula
recurrence (n=17)
Group I

Patients with mild or no
Parameter complications (n=25)
Group |

Fistula parameters

Fistula output on the day before surgery, ml/day;

median (IQR) 100 (300-50) 150 (600-100) 0.231
Fistula output on the day before surgery,

>500 ml/day; n (%) 2 (®) > (23) CRe
Number of fistulas; median (IQR) 1 (1-2) 2 (4-1) 0.029
Number of fistulas >1, n(%) 8 (32) 11 (65) 0.038
Clinical parameters

Age, years; median (IQR) 61.0 (67.0-47.0) 55.0 (59.0-45.0) 0.204
Time since last operation, days, median (IQR) 150.0 (332.0-73.0) 85.5 (123.0-52.5) 0.091
Time since admission to definitive surgery, days 23.0 (42.0-8.0) 60.0 (89.0-34.0) 0.011

median (IQR)

APACHE I, median (IQR) 8 (10-5) 6 (7-4) 0.053
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Table 3. Risk factors of severe complications or fistula recurrence — univariate analysis: intraoperative parameters.

Patients with severe

Patients with mild or no

complications or fistula

Parameter complic(ia:(i,::sl(n=25) B tive (n=17)
Group Il

Operative time, min; median (IQR) 180 (225-155) 210 (240-180) 0.066
Operative time >4 howrs,n %) 2 ®@ 4 @ 0163
 Length of the resected intestine, cm; median (QR) 0 @13 50 (853 0232

Dyl el bodpse o wom o

T o a5 0 o o
ntestinal resection, n (%) 2 @0 4 @23 0612
Csoman® a4 ey 4 (@35 0546
Csales
| POSSUM, median (QR) 36 (@2-33) 0 @32 0797
Physiological points, median (QR) 0 @1 2 @516 0887
Operative points, median (QR) 6 as19 18 (814 0527
| CRPOSSUM, median (QR) 6 (715 15 0714« 0103
Physiological points, median (QR) 9 (08 8 @71 0056
Operative points, median (QR) 7 @®7n 7 @D 0497

were low-output. Data on the amount of discharge were not
available for 3 patients. Definitive surgery was performed af-
ter a median period of 38 days (IQR: 14—61) since admission
to our institution. The median operative time was 187.5 min
(IQR: 160-235). The surgical procedures used for repair of the
fistulas included partial resection of the small intestine in 15
(35.7%) patients, partial resection of both the small and large
intestine in 15 (35.7%) patients, and simple suture repair in 7
(16.6%) patients. In the remaining 5 (12%) cases, partial re-
section of the small and/or large intestine was combined with
an additional simple suture repair. Eight of 42 patients needed
colostomy (n=3) or ileostomy (n=5). Colostomies were created
after inadvertent full-thickness injury of the large bowel dur-
ing dissection, whenever primary repair was regarded as high-
risk for leakage. Abdominal wall defects in 9 (21.4%) patients
required mesh placement; a composite and polypropylene
mesh were used in 1 and 8 patients, respectively. Intestinal
fistulas healed in 30 (71.4%) patients after definitive surgery.
Fistula recurrence was observed in 9 (21.4%) patients. The fis-
tulas recurred after a median period of 9 days (IQR: 7-23.5).
Subsequent conservative treatment was successful in 5 of these
patients. In 1 case, the fistula healed after another reopera-
tion. Two patients were discharged with residual low-output
fistulas. One patient left the hospital with a high-out fistula

against medical advice and was lost to follow-up. Three pa-
tients died (7.1%). The postoperative course was uneventful in
only 5 (11.9%) patients. Postoperative complications occurred
in 37 (88.1%) patients. Overall, 37 patients experienced 93
complications. A median of 2 complications per patient (IQR:
1-3) was recorded. Most complications (72%) were mild and
corresponded to Clavien-Dindo grade | or Il. Of these, 34 com-
plications were grade | and 33 were grade Il. Severe complica-
tions accounted for 28.0% of all complications, including 15
cases of grade Ill and 8 cases of grade IV. Postoperative death
(i.e., Clavien-Dindo grade V complication) occurred in 3 cases.
All the patients with fistula recurrence had at least 1 severe
complication postoperatively.

Septic complications were the most common and accounted
for 48.0% of all complications. Surgical site infection was rec-
ognized in 32 (76.2%) patients after a median of 5 postop-
erative days (IQR: 5-8). Thirty of these patients had superfi-
cial or deep surgical wound infections that were managed by
wound irrigation and drainage; antibiotics were added in 3 of
these patients. In 2 (4.8%) patients who had organ space sur-
gical site infections, a relaparotomy was required; 1 patient
manifested diffuse peritonitis on the third postoperative day
and underwent peritoneal lavage for multiple intraperitoneal
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Table 4. Risk factors of severe complications or fistula recurrence — multivariate analysis.

Variable 0dds ratio 95% confidence interval

p-value

Preoperative parameters

Number of fistulas >1 8.20 1.05-63.83 0.044
 Fistula output on the day before surgery 5500 m/day 284 025-3177 0395
CweC> 1o/ 734 018-28629 0286
Time since admission to definitive surgery 01 o097-104 0488
CAPACHElscore 079 0574109 0161
Time since last operation 099 099-100 1 0434
Intraoperative parameters
 Duration of the systolic blood pressure <80 mmHg 103 09108 0084
operatvetime 100 098102 0827
* Sum of physiological points on CR-POSSUM scale 116 048281 0728

abscesses, and the other patient had surgical drainage of an
intraabdominal abscess on the 28" postoperative day. Central
venous catheter-related infections requiring its removal oc-
curred in 8 cases after a median time of 21 days after opera-
tion (IQR: 7-27). Three patients developed septic shock postop-
eratively; 2 of these patients recovered on medical treatment,
and the third patient underwent a relaparotomy due to diffuse
peritonitis and there was an intestinal anastomotic leak in-
traoperatively. Hemorrhagic complications constituted 19.0%
of all complications. Acute intraabdominal bleeding requir-
ing emergent reoperation occurred in 3 patients; all these pa-
tients died after reoperation. Eight patients required transfu-
sion of packed red blood cells due to postoperative anemia.
In 4 patients, healing of the surgical incision was complicated
by hematomas that needed bedside drainage. One patient ex-
perienced a transient hematuria that resolved spontaneously.

Digestive tract-related complications constituted 15.0% of all
complications. Ten patients required prolonged parenteral nu-
trition postoperatively, 2 of these patients had short bowel syn-
drome and 1 patient manifested an end-jejunostomy syndrome
defined as metabolic disturbances associated with a high-out-
put end stoma. One patient suffered protracted diarrhea, and
2 patients experienced ileus that resolved on medical treat-
ment and after Miller-Abbot tube insertion.

Eight of 42 patients (19.0%) developed organ failure after surgi-
cal repair of the small intestine fistula. In 2 patients, prolonged
mechanical ventilation was required due to respiratory failure.
One patient had cardiac failure on the first postoperative day
and required pharmacological support. In addition, 3 patients
developed organ failure secondary to sepsis and 2 had an in-
traabdominal hemorrhage.

Univariate analysis, including the preoperative factors, is shown
in Table 2. More than 1 fistula (p=0.029) and an elevated
level of C-reactive protein (p=0.014) were significantly asso-
ciated with risk of severe complications or fistula recurrence.
Moreover, this risk was higher with a longer duration of hos-
pitalization before definitive surgery (p=0.011). Other preop-
erative and intraoperative parameters in the univariate analy-
sis did not influence the risk of severe complications or fistula
recurrence (Tables 2, 3).

Multivariate analysis, including the preoperative parameters,
showed that the presence of more than 1 fistula was an inde-
pendent risk factor of severe complication or fistula recurrence.
The odds of severe complications or fistula recurrence were ap-
proximately 8 times higher in patients with more than 1 fistula
(p=0.044) (Table 4). The intraoperative parameters, including
the POSSUM scores, were not associated with a higher risk of
severe complications or fistula recurrence.

Discussion

This is one of the first studies reporting type, frequency, and
severity of complications after definitive surgical repair of small
bowel fistulas. In contrast to other studies, which reported
a case-mix of fistula locations with 67-88% of cases originat-
ing from the small intestine [5-7,13], our series included only
fistulas involving the small intestine. The rate of fistula recur-
rence after definitive operation was comparable to that re-
ported in other studies [3,6,7,9,12-14,19,20]. Similarly, post-
operative mortality of approximately 7.0% fell within the range
reported by other groups [14,20]. A recent meta-analysis by
Vries et al. [22] found that the weighted pooled recurrence
rate after reconstructive surgery for enteric fistula was 19%
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(95% CI 15-24) with a mortality rate of 3% (95% CI 2-5). In our
study, the majority of patients suffered at least 1 complication,
whereas only 12% of patients had an uneventful postoperative
course. In comparison, Owen et al. [7] observed complications
in 87.6% of patients. Similarly, the morbidity rate reported by
Ravindran et al. [18] was 86%. Such a high rate of postoper-
ative complications after repair of the small intestine fistulas
reflects both the difficult operative field and the complexity of
surgical procedures in already debilitated and fragile patients.

In our study, severe complications occurred in 40.5% of pa-
tients. The most common were septic complications, which
accounted for almost half of all adverse postoperative events.
Similarly, Owen et al. [7] reported septic episodes in 35.3% of
patients managed surgically for gastrointestinal fistulas. In our
series, infection usually involved the surgical wound (76.2%),
whereas 4.8% of patients had an organ abscess or devel-
oped septic shock (7.1%). In contrast, Owen et al. [7] reported
wound and organ infection after definitive surgical fistula re-
pair in 16.4% and 14.4% of patients, respectively. The second
most frequent septic complication in our study group was in-
fection of the central venous catheter, which occurred in 19%
of patients. Similarly, Owen et al. [7] found this complication in
26.1% of patients undergoing definitive surgery for enterocu-
taneous fistulas. Moreover, Visschers et al. [9] reported infec-
tion of the central venous catheter in 18.5% of patients with
gastrointestinal fistulas; however, their series included patients
treated both conservatively and surgically. The second most
frequent postoperative complications in our study were hem-
orrhagic. Although a majority of patients required only transfu-
sion of packed red blood cells, 3 patients underwent emergent
relaparotomy for acute bleeding, and none of them survived.
In comparison, Owen et al. [7] reported that 71.2% of patients
after definitive surgery of gastrointestinal fistula in their study
received blood products. The frequent need for blood trans-
fusions in patients with enterocutaneous fistulas during the
postoperative period might be attributed to extensive surgical
dissection in already chronically ill people and anemic patients.
In our study, approximately one-third of patients had a preop-
erative hemoglobin level below 10 g/dl. In such patients, even
moderately complex operations will require blood transfusion,
and acute bleeding might be life-threatening. Although diges-
tive tract-related complications were less common and usually
mild, some of them result in long-term sequelae. Two of our
patients (4.8%) developed short bowel syndrome due to exten-
sive intestinal resection. Both patients continue parenteral nu-
trition at home at 9 and 10 years following the definitive oper-
ation, respectively. Surprisingly, to the best of our knowledge,
the rate of short bowel syndrome after definitive surgery for
small bowel fistulas has not been reported in the literature.

One of the goals of this study was to determine which factors
are predictive of severe complications or fistula recurrence after

CLINICAL RESEARCH

definitive surgery for small intestine fistula. Our statistical mod-
els included only pre- and intraoperative factors. We hypoth-
esized that knowledge of these factors would allow adequate
patient preparation for surgery, and would guide the surgeon’s
decision making at the time of operation. In contrast to other
authors, we decided not to include any postoperative factors in
the analysis, because these should, in our opinion, be consid-
ered as complications. In this study, only the presence of multi-
ple fistulas was independently associated with severe complica-
tions or fistula recurrence. Similarly, Mawdsley et al. [8] found
out that fistula healing after definitive surgery was related
only to the complexity of the fistula. In their study, the com-
plex fistulas, which were defined as having several channels,
affecting multiple intestinal loops, or passing through an ab-
scess cavity, had a decreased likelihood of closure (OR=0.24;
95%Cl 0.16-0.81; p=0.03). In comparison, Rahbour et al. [17]
observed an increased risk of fistula recurrence in patients
with comorbidities (OR=0.10; 95% Cl: 0.02-0.49; p=0.02) and
in patients who developed the fistula outside a specialist cen-
ter (OR=0.14; 95% Cl 0.03-0.67; p=0.01).

In the univariate analysis, severe complications or fistula re-
currence were significantly associated with multiple fistulas
(p=0.003), elevated CRP (p=0.01), and longer hospitalization
preceding surgical treatment (p=0.01). Martinez et al. [23] found
that a preoperative CRP level greater than 0.5 mg/dl was an
independent risk factor of fistula recurrence after definitive
surgery. Increased CRP level might indicate smoldering intra-
peritoneal infection, which warrants preoperative treatment;
otherwise, it may be a source of infection postoperatively.
In our study, 28.6% of patients had clinically silent interloop
abscesses found intraoperatively. Similarly, Visschers et al. [9]
showed that patients with sepsis developed recurrence of the
fistula after definitive surgery more often than those who were
not septic (16.0% vs. 1.9%; p=0.017).

The optimal timing of definitive surgery for enterocutaneous
fistulas remains unclear. Brenner et al. [13] showed that oper-
ations performed before the 6" week or between the 13t and
36™ weeks after fistula formation were associated with the
lowest recurrence rates (8% and 10%, respectively), whereas
no fistula recurrence was observed if surgical intervention
took place within the first 2 weeks. Furthermore, fistula recur-
rence rates increased up to 36% and 27% if operations were
performed after 36 weeks or between the 7t and 12t weeks,
respectively. In multivariate analysis, delay in surgical inter-
vention of more than 36 weeks significantly increased the
risk of fistula recurrence (OR=5.4; 95% Cl: 1.8-16.4; p=0.003).
Interestingly, patients with severe complications or fistula re-
currence in our study were hospitalized longer prior to defini-
tive surgery. Worse outcomes in this subgroup probably reflect
the fact that more complex fistulas required longer periods of
preoperative preparation.
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In this study, the selected prognostic scales did not show any
value for prediction of severe postoperative complications or
fistula recurrence. Owen et al. [7] showed that ASA grade did
not influence the risk of fistula recurrence, but patients with
ASA grade 4 had an increased 1-year risk of death (OR=3.02;
95% Cl 1.47-6.24; p=0.003). Similarly, Lynch et al. [14] found
that ASA grade did not predict fistula recurrence.

This study has some limitations. First, it was retrospective and
the patient population was limited. Second, fistula recurrence
was regarded as failure to cure and as such we did not assign
it any Clavien-Dindo grade. Failure to cure corresponds to the
situation when the primary purpose of the operation is not
achieved. Accordingly, recurrence of a fistula after definitive
surgery should not be classified as a complication. Arguably,
a postoperative fistula after other surgical procedures would
be considered a complication.
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Conclusions

Definitive surgery in patients with small bowel fistulas results
in a high rate of postoperative morbidity. Presence of multiple
fistulas determines the risk of severe postoperative compli-
cations or fistula recurrence after definitive surgical repair of
persistent small intestine fistulas. Inflammatory parameters
should preferably be normalized before definitive operation.
ASA, APACHE II, POSSUM, and CR-POSSUM scales did not show
any utility in prediction of severe postoperative complications.
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