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Abstract

Objective

To determine the factors associated with the occurrence and spontane-
ous closure of enterocutaneous fistulas.

Design

A'retrospective, hospital-based study of patients who developed
enterocutaneous fistulas after resection and anastomosis.

Setting

The general and paediatric surgical wards of Moi Teaching and Referral
Hospital (MTRH),a 550 bed tertiary teaching and referral hospital in
the Western region of Kenya.

Subjects

Two hundred and twenty patients of all ages who underwent gut re-
section and anastomosis for varied reasons between 2002 and 2006.
Main outcome measures

The primary outcome measures were variables associated with
development and spontaneous closure of fistulas while the second-
ary outcome measures were morbidity and mortality associated with
enterocutaneous fistulas.

Results

Enterocutaneous fistulas formed in 22 of 220 patients and constituted
44% of all the complications after gut resection and anastomosis. Age
younger than 20 years (p=0.04), female gender (p=0.032), duration

of symptoms greater than one day prior to presentation to hospital
(0.032), deranged electrolytes (p=0.042), delay in surgery after
admission (p=0.043) and the use of ileal segment in the anastomosis
(p=0.018) were significantly associated with occurrence of fistulas

on univariate analysis. The use of ileal segment in the anastomosis
(p=0.033), deranged electrolytes (p=0.045) and duration prior to
surgery (p=0.045) were also found to be predictive of fistula formation
on multivariate analysis.

The spontaneous closure rate was 45.5%. Factors significantly associ-
ated with spontaneous closure were age greater than 20 years (p=
0.027) and occurrence of the fistula in an ileal segment (p=0.031).
Enterocutaneous fistulas had a case specific mortality rate of 50%.The
factor most significantly associated with mortality was re-operation
(P<0.001) and this was also predictive of both mortality and prolonged
hospital stay.

Conclusion

Renal dysfunction, delay before surgery and the use of ileal segments
were significantly associated with the occurrence of enterocutaneous
fistulas while age greater than 20 years and occurrence of fistulas in
ileal segments had significant association with spontaneous closure of
the fistulas. Re-operation is a strong predictor of mortality in enterocu-
taneous fistula patients.

Introduction

Enterocutaneous fistulas cause significant morbidity and
mortality and can challenge even the most experienced
surgeon (1). In the developed countries, most fistulas
are due to Crohn’s disease (2) but may also arise to
postoperatively (3). Historically, when enterocutaneous
fistulas developed, less than half closed spontaneously
(4,5) but presently, a significant number of them can be
successfully managed without re-operation (6). Spon-
taneous closure is only possible in an environment in
which sepsis is controlled and distal bowel obstruction
eliminated (5,7).

Mortality in enterocutaneous fistulas is dependent on

the interventions before, during and after surgery (8).
Early and sound surgical decisions, preoperative optimi-
sation of the patient, meticulous surgery based on sound
principles and adequate postoperative care would mini-
mise the morbidity and mortality associated with this
common surgical complication.

Moi Teaching and Referral Hospital (MTRH) is the main
referral facility for the Western Kenya region. The pattern
and experience with the management of enterocutane-
ous fistulas in the centre remain unknown. This study
evaluated the factors associated with fistula formation
after gut resection and anastomosis and explored those

related to spontaneous closure of the fistulas.
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used for the analysis.
COMPLICATION AGE IN YEARS TOTAL Decision to operate was based on the pri-
0-20 21-40 41-60  61-80 >80 mary problem for which abdominal sur-
wound infection 4 3 3 1 1 12 gery was indicated. There was no standard
burst abdomen / 1 : : 0 ! protocol for the operative management
Fistula . 14 4 4 0 0 1 of enterocutaneous fistulas except for the
;r;::(:motlcleak ; 2 (1) g (1) Z broad guidelines on the daily output of
not applicable o 19 ) 7 ; 170 the fistula and presence of peritoneal soil-
TOTAL 75 60 52 2 7 220 ing or infection.
Variables were analyzed in keeping with
the primary and secondary outcome mea-
Table 1: Complications and age of patient sures for descriptive and inferential statis-
tics with significance levels less than 0.05
COMPLICATION TYPE OF ANASTOMOSIS TOTAL and a confidence interval of 95%. Age,
ileoileal ileocolic colocolic multiple sex, duration of symptoms, vital signs
wound infection : 5 L L 12 at admission, laboratory investigations,
l;;irtsl:l:bdomen i4 Z ; g ;2 duration prior to surgery, intra-operative
anastomotic leak 3 0 0 0 3 findings, type of anastomosis, presence of
Others 3 3 0 0 6 complications, re-operative surgery and
not applicable 60 45 57 8 170 outcome of treatment were all subjected
TOTAL 88 61 62 9 220 to univariate and multivariate analyses.

Table 2: Type of anastomosis versus complications

Materials And Methods

This was a retrospective hospital based analysis of pa-
tients who underwent gut resection and anastomosis in
the 550 bed tertiary hospital between 2002 and 2006.

A research assistant retrieved the files from the medical
records department and abstracted the following data:
demographics, type and duration of symptoms, vital
signs at admission, laboratory results on renal function
and full haemogram, resuscitative interventions, dura-
tion from admission to surgery, intra-operative findings
and degree of peritoneal soiling, postoperative compli-
cations, re-operative interventions, duration of hospital
stay and the outcome of management with reference to
discharge or death.

Case notes with inadequate information were excluded.
A total of 30 files were on this basis excluded from analy-
sis and 220 incorporated into the study.

Data was coded and entered into spreadsheets and sub-
sequent storage in the computer using Statistical Pack-

age for Social Sciences software version 12.0 that was

Results

Two hundred and twenty patients of var-

ied ages were analysed. The ages ranged

from 2 days to 94 years; mean 34 + 24
years. The male: female ratio was 2.5:1.
Fifty patients (22.7%) developed post-anastomotic com-
plications. Twenty-two of these (44%) complications
were enterocutaneous fistulas (tables 1 and 2).
The majority (63.6%) of the fistulas formed in those
aged 0-20 years. At univariate analysis, the following
factors were significantly associated with the develop-
ment of enterocutaneous fistulas: age less than 20 years
(p=0.040), female gender (p=0.032) symptoms dura-
tion of more than 24 hours prior to presenting to hos-
pital (0.032), electrolyte derangement (p=0.045), use of
ileum in the anastomosis (p=0.018) and intra-hospital
delay prior to surgery (p=0.043) (Table 3). The patient’s
clinical state at admission, pre-operative resuscitation
and the cadre of surgeon involved were not significant-
ly associated with likelihood of fistula formation. The
majority (68.2%) of the fistulas developed in patients
found to have peritoneal soiling during surgery but there
was no statistical difference on further analysis.

On linear regression only abnormal laboratory results of
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urea, creatinine and electrolytes (p=0.045)

and use of ileal segment (p=0.048) pre- Variable p value
dicted the development of fistulas. Duration prior to hospital presentation
The overall re-operation rate for complica- Formed <24hrs >one day Total

tions was 50%; least in wound infections Yes 3 19 21
(16.7%) and a rate of 54.5% in patients No 8 190 198 0.052
with fistulas. This give spontaneous fistula Age
' A Formed Up to 20 yrs >20yrs Total
closure rate of 45.5%. Spontaneous fistula
Yes 14 8 22
closure was significantly associated with No 61 137 198 0,040
age (p=0.027) and type of anastomosis Gender
done (p=0.031).Patients older than 20 Formed Male Female Total
years had spontaneous closure of their fis- Yes 9 13 22
tulas 1.5 times as often as those younger No 149 49 198 0.032
than 20 years. The patients with ileal Vital signs
surgery closed spontaneously 1.4 times Formed Normal Deranged Total
as often as those who had colonic anas- Yes / 15 2
tomosis. Table 4 shows the variables and No . _— 69 129 198 0430
their association with spontaneous fistula Preoperative resuscitation
N . Formed Yes No Total
closure on univariate analysis.
The majority (77.2%) of patients with fis Yes 21 ! 2
. 0 -
No 193 5 198 0.955
tulas stayed beyond two weeks. Re-opera- Laboratory U/E results
tion was a greater predictor of prolonged Formed Normal Deranged Total
hospital stay than the existence of fistula Yes 6 16 7
(P value<0.001 vs. 0.004) on linear regres- No 98 100 198 0.042
sion analysis (Table 5). Duration prior to surgery
Enterocutaneous fistulas carried a case Formed Within 6 hrs >6 hrs Total
specific mortality rate of 50% compared Yes 2 20 22
to 10% among those who did not develop No 22 176 198 0.043
complications and 15.9% overall mortal- Surgeon
ity rate in the study group. While presence Formed Medical Officer Consultant Total
of a fistula was correlated with outcome Yes ! 15 2
(p=0.006), it had no predictive value. Re- No - - 50 148 198 0526
operation was a strong predictor of mor Intra-operative findings
W -
I? 1} (Tabl &P Formed Gangrene Peritonitis Total
tality (p<0.001) (Table 5). Yes 7 15 7
. = No 76 122 198 0.520
D'SC“SS'O“ Type of anastomosis
The occurrence of enterocutaneous fistulas Formed lleal Colonic Total
after abdominal surgery remains a dread- Yes 20 2 22
ful complication with challenges on how No 129 69 198 0.018

best to manage them. They are a common
occurrence as seen in this StUdy where it Table 3: Enterocutaneous Fistula Formation
formed 44% of the complications that

arose after gut resection and anastomoses.

A number of factors were found to contribute to fis- the anastomosis were associated with fistula forma-
tula formation. Age of the patient, renal dysfunction, tion while ileal segments and renal dysfunction were
duration prior to surgery and use of ileal segments in independent predictors for fistula formation. This is
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Variable p value
Duration prior to hospital presentation
Closure <24hrs >one day Total
Re-operated 0 12 12
Spontaneous 1 9 10 0521
Age
Closure Up to 20 yrs >20yrs Total
Re-operated 7 5 12
Spontaneous 4 6 10 0.027
Gender Male Female Total
Re-operated 8 4 12
Spontaneous 6 4 10 0.204
Vital signs
Closure Normal Deranged Total
Re-operated 8 4 12
Spontaneous 2 8 10 0.116
Preoperative resuscitation
Closure Yes No Total
Re-operated 12 0 12
Spontaneous 9 1 10 0.643
Laboratory U/E results
Closure Normal Deranged Total
Re-operated 4 8 12
Spontaneous 3 7 10 0.098
Duration prior to surgery
Closure Within 6 hrs >6 hrs Total
Re-operated 0 12 12
Spontaneous 2 8 10 0.133
Surgeon
Closure Medical Officer Consultant Total
Re-operated 3 9 12
Spontaneous 2 8 10 0484
Intra-operative findings
Closure Gangrene Peritonitis Total
Re-operated 5 7 12
Spontaneous 3 7 10 0420
Type of anastomosis
Closure Ileal Colonic Total
Re-operated 10 2 12
Spontaneous 9 1 10 0.031

Table 4: Spontaneous Closure Of Fistulas

in keeping with the findings by Fry that technical dif-
ficulties during surgery and co morbid factors contrib-
ute to fistula formation (9). In this study, the greatest
determinant of fistula formation was the use of an ileal

segment in the anastomosis. This might be explained

by the likely presence of greater degree of
peritoneal soiling with peritonitis and fri-
ability of tissues leading to technical dif-
ficulties during anastomosis especially in
those with pre-surgical delays in excess of
24 hours after admission.

Gender seems to be associated with fis-
tula formation due to the effect of other
factors. More females than males had
abnormal vital signs at admission be-
sides having a lower percentage of pre-
operative resuscitation and more cases
of peritoneal soiling. These other com-
pounding factors could explain the high-
er numbers of females having enterocu-
taneous fistulas.

Patients with long delays before seeking
medical attention presented in decom-
pensated physiological states at admis-
sion with deranged vital signs and renal
dysfunction and were operated on by
consultants after stabilisation. In the
inferential analysis, there was no signifi-
cant association between the expertise of
the surgeon and fistula formation.

The spontaneous closure of fistulas in
this study was 45.5%. Kuvshinoff et al
reported spontaneous closure of less
than fifty percent (4) while Howard and
colleagues specifically found it to be
32% (5). The differences may be due to
the time when the studies were done and
the lack of standardisation of the types
of fistulas in the studies. Surgical inter-
vention is recommended in high output
fistulas, in presence of infections and
where conservation would lead to exces-
sive hospital stay (1,2,5,10,11). Alfonso
and colleagues had a re-operative rate of
71% (3) and this could be an indication
that there is a greater tendency towards

conservative management in our setting.

Age greater than 20 years and ileal segment in the anas-

tomosis were found to be associated with spontaneous

closure of fistulas. These findings point to luminal cal-

ibre and the different healing capacities of intestinal
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VARIABLE AND DURATION OF HOSPITAL STAY VARIABLE AND MORTALITY
p value p value

Age DURATION OF STAY Age OUTCOME

<2 wks >2 wks Lived Died
Upto 20 yrs 56 19 Upto 20 yrs 56 19
>20yrs 112 33 0454 >20yrs 129 16 0.071
Gender <2 wks >2 wks Gender Lived Died
Male 123 35 Male 137 21
Female 45 17 0.069 Female 48 14 0.091
Preoperative resuscitation <2 wks >2 wks Preoperative resuscitation Lived Died
Yes 163 51 Yes 180 34
No 5 1 0.636 No 5 1 0.959
Laboratory U/E results <2 wks >2 wks Laboratory U/E results  Lived Died
Normal 85 19 Normal 90 14
Deranged 83 33 0.363 Deranged 95 21 0.350
Duration prior to surgery <2 wks >2 wks Duration prior to surgery Lived Died
Within 6hrs 20 4 Within 6hrs 18 6
> 6bhrs 148 48 0.002 > 6hrs 167 29 0.425
Intra-operative findings <2 wks >2 wks Intra-operative findings  Lived Died
Gangrene 69 14 Gangrene 70 13
Peritonitis 99 38 0.130 Peritonitis 115 22 0.183
Type of anastomosis <2 wks >2 wks Type of anastomosis Lived Died
Ileal 108 41 Ileal 118 31
Colonic 60 11 0.251 Colonic 67 4 0.031
Presence of complications <2 wks >2 wks Presence of complications Lived Died
Yes 11 39 Yes 3218
No 157 13 <0.001 No 153 17 <0.001
Presence of fistula <2 wks >2 wks Presence of fistula Lived Died
Yes 5 17 Yes 11 11
No 163 35 0.004 No 174 24 0.006
Re-operation <2 wks >2 wks Re-operation Lived Died
Yes 4 21 Yes 15 10
No 164 31 <0.001 No 170 25 <0.001

Table 5: Select Factors, Hospital Stay And Mortality

segments as factors to be considered when making a
decision on conservative management in enterocuta-
neous fistulas besides the amount of enteral contents
lost in the output per day.

The presence of a fistula led to lengthy stay in the ward
and was related to mortality. Re-operative surgery was
also a predictor of both prolonged stay and mortal-
ity following fistula formation. These are findings that
had also been noted in other studies (3,5). The find-

ings might also explain the dilemma surgeons face

when dealing with enterocutaneous fistulas and the
preference for conservative management in this study.
In conclusion, renal dysfunction, delay before surgery
and the use of ileal segments were significantly asso-
ciated with the occurrence of enterocutaneous fistulas
while age greater than 20 years and occurrence of fis-
tulas in ileal segments had significant association with
spontaneous closure of the fistulas. Re-operation is a
strong predictor of mortality in enterocutaneous fis-

tula patients.
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