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Abstract
Purpose: To investigate the epidemiology and characteristics of patients with enterocutaneous fistulas in our hospital.
Methods: A single-center study was conducted in our hospital to collect data on patients with ECFs from November 27, 2013
to December 31, 2019. These data included patients’ general information, common diseases and conditions, characteristics,
treatments, and outcomes.
Results: Patients (N = 218) with enterocutaneous fistulas were enrolled in the study, including 152 males and 66 females
(median age: 52 years). Changsha city had the largest number of patients (39.9%), 79.8% of cases had a single enterocutaneous
fistula and 92.2% were related to surgeries. Gastrointestinal tumor (25.7%) was the most common primary disease, and small
intestine fistula (44.0%) was the most common enterocutaneous fistula. Approximately 51.8% of patients visited tertiary
hospitals first and only 22.5% received definitive surgery. However, only 57.3% of patients were cured, which was related
to their first-visited hospital (p = 0.039) and undergoing definitive surgery (p = 0.024). The time from the operation to the
enterocutaneous fistula diagnosis for 40.0% of patients was within 1 week after the initial operation, and the length of stay for
the first hospitalization of 90.8% was one week to half a year. Some patients had complications, such as diabetes (10.1%). Our
analysis showed a significant association of malnutrition with cure rate (p = 0.013).
Conclusion: The cure rates of enterocutaneous fistulas were associated with the first visited hospital, definitive surgical
treatment, and malnutrition.

Keywords: Clinical Characteristics; Enterocutaneous Fistula; Epidemiology; Surgery; Retrospective Study
Key Summary Points
Why Carry out This Study?
Enterocutaneous fistula (ECF) is a serious complication
of gastrointestinal surgery. The purpose of this study was to
understand the clinical characteristics and treatment of ECFs

in our hospital, and to identify high-risk factors influencing
the prognosis of patients with ECFs.

What was learned from This Study?

Firstly, we can understand the epidemiological
characteristics of enterocutaneous fistula (ECF). Secondly,
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we can learn some treatment methods to deal with ECFs.

Introduction

A fistula is an abnormal communication between two
epithelial surfaces. It often starts from an offending side
and makes its way to an adjacent surface. A digestive tract
fistula can originate anywhere in the digestive tract, such as
the mouth, esophagus, stomach, duodenum, small intestine,
colon, rectum, or anal canal [1]. Digestive tract fistulas
include external and internal fistulas. External fistulas
penetrate the abdominal wall and communicate with the
outside world, and internal fistulas connect with other cavity
organs. However, internal and external fistulas can also coexist [2].

An enterocutaneous fistula (ECF) is one of the most
common and serious fistulas. It refers to an abnormal
passage between the gastrointestinal tract and other hollow
organs, body cavities, or outside the body, through which
gastrointestinal contents enter other organs, body cavities,
or outside the body, causing a series of pathophysiological
changes, such as infection, fluid loss, malnutrition, and organ
dysfunction. Enterocutaneous, enterenteric, enterovesical,
enterocolic, enteroatmospheric, and rectovaginal fistulas are
the most frequent fistulas [3-5]. ECFs are usually caused by
underlying diseases and surgical procedures [6]. Therefore,
they are considered a complication rather than a distinct
disease [7-9]. Surgical complications are the most common
cause of intestinal fistula formation [10,11]. Except for surgical
events, the common causes of ECFs are diverticular disease,
Crohn’s disease, malignancy, radiation, non-surgical injuries,
and foreign bodies [10,12-17]. A fistula’s etiology should
be confirmed before planning treatment. It is important to
define the cause of an ECF to develop a treatment plan for it.
Treatment of an ECF involves treatment of the fistula itself and
its underlying disease. Although the outcomes of therapeutic
treatments have improved significantly, in general, the
mortality of patients with ECFs remains high. The purpose of
this study was to understand the clinical characteristics and
treatment of ECFs in our hospital and to identify high-risk
factors influencing the prognosis of patients with ECFs, to
improve their treatment outcomes.

Methods
Patients

This was a retrospective study performed at Hunan
Provincial People’s Hospital. Patients diagnosed with ECFs,
who were admitted to the Department of Gastrointestinal
Surgery of our hospital from November 27, 2013 to December
31, 2019, were screened for potential recruitment. We only
evaluated the data from the patients’ first admission. The

Hunan Provincial People’s Hospital Institutional Ethical
Board approved the use of clinical materials for research
purposes (IRB number: 2020-11), and we obtained written
informed consent from all the patients.

Content of the Data Collected

We collected data on all of the patients diagnosed with
ECFs in our hospital’s department of gastroenterology. Based
on clinical manifestations, laboratory examination, imaging
data, and intraoperative exploration, the diagnosis of ECF
was determined. The doctor in charge was responsible for
collecting, recording, and sorting the relevant data of patients
with an ECF. Gender, age, common diseases and conditions,
primary diseases, causes, length of stay, location and type of
the fistula, complications, treatment measures, outcomes,
and other information on the patients was recorded. After
the data entry was completed, more than three physicians
reviewed all of the recorded data.

Statistical Analysis

The statistical software package SPSS (version 20.0;
IBM, Armonk, NY, USA) was used for all analyses. The
association between the ECF cure rate and the first visited
hospital, definitive operation, malnutrition, and other clinical
characteristics was analyzed using the Chi-square test.
Student’s t-test was used to evaluate significant differences
between two groups of data in all of the relevant analyses.
The level of statistical significance was set to p < 0.05.

Results

Patients’ General Information
We included 218 patients in the study - 66 females
(30.3%) and 152 males (69.7%), with a 1:2.3 ratio of
females to males (Figure 1A). Figure 1B shows the regional
distribution of the 218 patients with ECF, 84.4% were referred
from other hospitals throughout the country. As shown in
Figure1B, 39.9% of patients with ECFs came from Changsha,
which was the city with the largest number of patients with
ECF, followed by Hengyang, Shaoyang, Yongzhou, and other
cities or regions. Moreover, 7.3% of patients with ECF came
from other provinces, such as Guangdong, Guangxi, and
Jiangxi. The age of the patients ranged from 7 to 86 years old,
with a median age of 52 years (Figure 1C). Figure 1D shows
the patients with ECFs admitted to the hospital each year.
Since the first patient was admitted to our hospital for an
ECF in 2013, the number of patients admitted with ECFs has
increased yearly, and reached 65 cases in 2019. However, it
should be noted that we only recorded the data collected on
the first hospital admission for patients with ECF, even those
with repeated admissions.
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Figure 1: The general information about the patients with ECF. (A): Distribution of patients by gender; (B): Distribution of
patients by city or region; (C): Distribution of patients by age; (D): Distribution of patients by inpatient years.

Characteristics of the Fistulas

Among the 218 patients with ECFs, 79.8% had single
ECFs and 20.2% had multiple ECFs (Figure 2A). The top three
primary diseases responsible for ECFs were gastrointestinal
tumors (25.7%), abdominal trauma (14.2%), and intestinal
obstruction and abdominal infection (14.2%) (Figure 2B).
The direct causes of ECFs were mainly surgical procedures

(92.2%), followed by non-surgical causes or unknown
reasons (6.9%), and endoscopic retrograde cannulation of
the pancreas (ERCP) (0.9%) (Figure 2C). Among the patients
with ECF, 44.0% had small intestine fistulas, followed by
duodenum fistulas (20.2%), colon fistulas (18.8%), appendix
fistulas (6.4%), rectum fistulas (5.5%), stomach fistulas
(4.1%), and esophageal fistulas (0.9%) (Figure 2D).

Figure 2: The characteristics of the fistulas. (A): classification of the fistulas; (B): primary diseases causing the fistulas; (C):
surgical factors related to fistulas; (D): locations of the fistulas.
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Treatment of the Fistulas and Outcomes
Figure 3A shows the selection of all enrolled patients
and the level of hospital for their first visit. Approximately
43.1% of patients visited a secondary care hospital first,
and 51.8% visited a tertiary care hospital first. During their
hospitalization, 77.5% patients did not receive surgical
treatment after being diagnosed with a fistula, while 22.5%
of patients received surgical treatment. Moreover, of the
22.5% of patients who received surgical treatment, 18.4%

received it within one week after the diagnosis of the fistula,
and 81.6% of patients received surgical treatment one week
after the diagnosis of the fistula (Figures 3B,3C). Among the
218 patients, 57.3% were cured, 42.2% were not cured, and
one (0.5%) died (Figure 3D). The cure rate had a significant
association with the level of care of the hospital that the
patients visited first (p = 0.039), and the definitive surgical
treatment they received after the diagnosis of the fistula (p
= 0.024) (Table 1).

Figure 3: The treatment of patients’ fistulas and outcomes. (A): level of care of patients’ first consultation hospital; (B):
acceptance of definitive surgery after the diagnosis of the intestinal fistula; (C): time between the diagnosis of intestinal fistula
and surgery; (D): treatment outcomes of patients with ECFs.
Characteristics

N

Cured

Not cured

χ2

p

Gender
Male

152

81 (53.3%)

71 (46.7%)

3.367

0.067

0-40

58

34(58.6%)

24(41.4%)

2.061

0.357

76(43.7%)

0.365

0.546

Female

66

41-70

135

Single

174

71-100
Multiple

25

44

44(66.7%)

Age (years)

80(59.3%)

11(44.0%)

Classification of fistula(s)
98(56.3%)

27(61.4%)
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Hospital’s level of care
Secondary care

94

Tertiary care

113

No

169

Trauma

31

Yes

Tumor

49

56

Other

131

Intestine

96

Above the intestine

Below the intestine
Yes

55

67
22

60(63.8%)

34(36.2%)

4.243

*0.039

35(71.4%)

14(28.6%)

5.129

*0.024

22(39.3%)

3.781

0.151

29(52.7%)

3.057

0.217

9(40.9%)

0.022

0.882

13(52.0%)

1.04

0.308

10(41.7%)

0.012

0.912

12(44.4%)

0.082

0.774

17(65.4%)

6.232

*0.013

5(62.5%)

1.336

0.248

56(49.6%)

Definitive surgery
90(53.3%)

Primary disease
34(60.7%)

22(71.0%)

69(52.7%)

Location of the fistula
26(47.3%)

58(60.4%)
41(61.2%)

Diabetes

13(59.1%)

57(50.4%)
79(46.7%)
9(29.0%)

62(47.3%)
38(39.6%)
26(38.8%)

No

195

112(57.4%)

83(42.6%)

No

189

111(58.7%)

78(41.3%)

No

189

108(57.1%)

No

183

107(58.5%)

No

192

116(60.4%)

76(39.6%)

No

210

122(58.1%)

88(41.9%)

Yes
Yes
Yes
Yes
Yes

25

24

27

26
8

Hypertension

12(48.0%)

Hypoproteinemia
14(58.3%)

Anemia

15(55.6%)

Malnutrition

9(34.6%)

Crohn’s disease
3(37.5%)

81(42.9%)

76(41.5%)

Table 1: Relationship between the cure rate and clinical characteristics of patients with enterocutaneous fistulas * p < 0.05.

Amount of Time for the Treatment of the
Fistulas

Figure 4A shows the time from the operation to the
diagnosis of ECF. Of the 218 patients, 40.0% were diagnosed
within 1 week after the initial operation, and 28.9% were
diagnosed 8 to 31 days after the initial operation. Therefore,
approximately 68.9% of patients with ECFs received a clear-

cut diagnosis within 31 days after the initial operation.
The length of stay of the first hospitalization for 46.3% of
the patients was 8 to 31 days, for 44.5% the length of stay
was 1 to 6 months. Therefore, length of stay for the first
hospitalization of 90.8% of the patients’ was one week to
half a year (Figure 4B). However, the total length of stay for
55.0% of patients was 1-6 months (Figure 4C).
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Figure 4: Treatment time of the fistulas. (A): time from operation to the diagnosis of ECF; (B): length of first hospitalization of
ECF patients; (C): total hospitalization time of ECF patients.

Common Diseases and Conditions of Patients
with ECFs

Among the 218 cases with ECFs, there were
complications of diabetes (10.1%), hypertension (11.5%),

Discussion

hypoproteinemia (11.0%), anemia (12.4%), malnutrition
(11.9%), and other common diseases. Furthermore, 3.7% of
patients were found to have Crohn’s disease (Figure 5), and
malnutrition was found to be associated with the cure rate of
ECFs (p = 0.013) (Table 1).

Figure 5: Common diseases and conditions of patients with ECF.

This study analyzed the general demographic
characteristics of patients with ECFs. Studies have found
that the proportion of male patients among all patients with
ECFs is 48.1-72.3% [2,18-21]. In this study, approximately
69.7% of the patients with ECFs were male. No significant

differences were found in comparisons with the female
patients. The median age in this study was 52 years (range:
7-86 years), which was similar to results of other studies
[19-21]. However, we included a 7-year-old ECF patient in
our study, which shows that ECF can also occur in children.
Approximately 40% of the patients in this study were from
Changsha, and the rest were from other cities or regions in
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China. At the same time, 84.4% of patients were referred from
other hospitals throughout the country. More importantly,
since the first case of ECF was admitted to our department
in 2013, the number of admitted patients has increased
annually, reaching 65 cases in 2019.

Our study showed that 79.8% of the patients had a single
ECF, which is between the percentages reported in other
studies [2,20]. Moreover, our results showed the main direct
cause of ECF was surgical treatment (92.2%), which was
higher than other causes [2,21]. Previous research reported
the most common causes of ECFs were malignant tumors
(41.2%), gastroenteric ulcers and perforations (13.3%),
and trauma (10.3%) [2]. However, our research found
that the most common causes were gastroenteric tumors
(25.7%), internal obstruction and abdominal infection
(14.2%), and abdominal trauma (14.2%). So, it is clear that
abdominal tumors and trauma are the main causes of ECFs.
Furthermore, a study by Zheng found that the most common
types of ECFs were the jejuno-ileal fistula (28.8%), colon
fistula (20.6%), and rectal fistula (11.2%) [2]. However, the
most common types found in our study were small intestine
fistula (44.0%), duodenum fistula (20.2%), and colon fistula
(18.8%). There are two reasons for this difference: First,
there are different standards for classification of ECFs. In
this study, we recorded fistulas between the stomach and
the small intestine as gastric fistulas, fistulas between the
small intestine and colon as intestinal fistulas, and fistulas
between the colon and rectum as colon fistulas. Second, the
study’s sample size was small.
As reported in this study, 84.4% of patients were
referred from other hospitals throughout the country,
43.1% had visited a secondary care hospital first, and
51.8% had visited a tertiary care hospital first. There were
no significant differences between the two groups selected.
However, we found that the level of care of the hospital that
patients visited first was associated with the cure rate (p =
0.039). This finding can be attributed to two reasons: (1) the
patients who had visited a tertiary care hospital first might
have done so because their conditions were more serious
than those of the other patients; and (2), it is possible that
the lymphadenectomies performed in the tertiary care
hospitals were more extensive and prone to serious and fatal
complications, than those performed in the secondary care
hospitals.
In our study, 22.5% of patients received a definitive
operation, which was lower than other studies (23.453.2%) [2,21]. Moreover, 81.6% of patients had received
the operation one week after the diagnosis of the fistula,
which is consistent with the results of Visschers and Zheng
[18,19]. More importantly, the healing rate was 57.3% for the

patients in this study, which is consistent with the results of
Quinn (53.8%) [21]. We found that the cure rate was related
to having the definitive surgery after the diagnosis of the
fistula (p = 0.024) (Table 1). However, surgery is no longer
the first choice for patients with intestinal fistulas, given the
widespread use of somatostatin, growth hormone, enteral
and parenteral nutrition, and negative pressure suction. In
addition, proximal enterostomy has improved the healing
rate of patients with ECF. Though studies have reported
an in-hospital mortality rate of 19.1% and an operative
mortality from definitive surgery of 9.8-15.1%, [19,21] we
were unable to assess the mortality rate of patients with ECFs
in the present study. First, some patients were discharged
or transferred to another hospital before the fistula healed.
Second, because of the long treatment period and high
costs, it was difficult to conduct outpatient follow-up care.
However, one year after treatment for an appendiceal stump
fistula in December 2019, a 16-year-old girl suffered from
severe abdominal infection, which resulted in rupture of the
splenic artery and bleeding, leading to her death. Wu L found
that some patients had intra-abdominal bleeding events
during hospitalization, and the incidence of intra-abdominal
bleeding was 10.6% [22].

Figure 4A shows the time from the operation to the
diagnosis of ECF. The time for 40.0% of the patients was
within 1 week after the initial operation, and that the time for
28.9% of patients was 8 to 31 days after the initial operation.
Martinez and Visschers reported that the median time from
the initial surgery to fistula recurrence was 6-21 days (range:
1-494 days) [19,20]. In our study, approximately 68.9% of
patients with ECF received a clear-cut diagnosis within 31
days after the first operation. However, due to inconsistencies
in stratification standards, we could not compare our results
with the results of Martinez and Visschers [19,20]. Our study
found that the length of stay for the first hospitalization of
90.8% of the patients was one week to half a year. Visschers
found that the median period of treatment was 70 days
(range: 6-497 days) [19]. However, it was not possible for
us to measure the precise length of total treatment for those
patients with ECF because some of them received treatment
at home.
This study identified patients with complications of
diabetes (10.1%), hypertension (11.5%), hypoproteinemia
(11.0%), and other common diseases. More importantly, we
found a strong relationship between preoperative albumin
levels and the cure rate, which is consistent with the results of
Visschers [19]. However, no relationship was found between
the cure rate and diabetes, hypertension, hypoproteinemia,
or anemia. Furthermore, in our study, only 3.2% of the
patients had Crohn’s disease, whereas 6-8% of patients in
other studies had Crohn’s disease [2,21,22].
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Conclusion
In our study, we had investigated the epidemiology and
clinical characteristics of 218 patients with enterocutaneous
fistulas. We found that the cure rates of enterocutaneous
fistulas were associated with the first visited hospital,
definitive surgical treatment, and malnutrition.
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