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Abstract

BACKGROUND

Enterocutaneous fistula (ECF) is an abnormal communication between the skin and the
gastrointestinal tract and is associated with considerable morbidity and mortality. To
diagnose ECF, X-ray fistulography and abdominal computed tomography (CT) with
intravenous or oral contrast are generally used. If the anatomic details obtained from
CT are insufficient, CT fistulography may help diagnose and determine the extent of the
abnormal channel. However, CT fistulography is seldom performed in patients with

insufficient evidence of a fistula.

CASE SUMMARY

A 35-year-old man with a prior appendectomy presented with purulence over the
abdominal wall without gastrointestinal tract symptoms or a visible opening on the
abdominal surface. His history and physical examination were negative for nausea,
diarrhea, muscle guarding, and bloating. Local abdominal tenderness and redness over
a purulent area were noted, which led to the initial diagnosis of cellulitis. He was

admitted to our hospital with a diagnosis of cellulitis. We performed a minimal incision
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on the carbuncle to collect the pus. The bacterial culture of the exudate resulted positive
for Enterococcus sp. ECF was thus suspected, and we arranged a CT scan for further
investigation. CT images before intravenous contrast administration showed that the
colon was in close contact with the abdominal wall. Therefore, we conducted CT
fistulography by injecting contrast dye into the carbuncle during the CT scan. The
images showed an accumulation of the contrast agent within the subcutaneous tissues,
suggesting the formation of an abscess. The contrast dye tracked down through the
muscles and peritoneum into the colon, delineating a channel connecting the
subcutaneous abscess with the colon. This evidence confirmed cecocutaneous fistula
and avoided misdiagnosing ECF without gastrointestinal tract symptoms as cellulitis.
The patient underwent laparoscopic right hemicolectomy with re-anastomosis of the

ileum and transverse colon.

CONCLUSION
CT fistulography can rule out ECF in cases presenting as cellulitis if examinations are

suggestive.
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Core Tip: CT fistulography is seldom performed on patients with insufficient evidence
of fistula; however, it provides more accurate anatomical details than X-ray
fistulography and abdominal computed tomography (CT). A 35-year-old man with
swelling and purulence over the abdominal wall was admitted to our hospital under

the diagnosis of cellulitis. Serial examinations suggested a possible enterocutaneous
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fistula (ECF); thus, we performed CT fistulography. Images showed the subcutaneous
contrast agent tracked down through the muscle and peritoneum into the cecum,
confirming a cecocutaneous fistula. CT fistulography may rule out ECF in patients

presenting with cellulitis if examinations are suggestive.

INTRODUCTION

Enterocutaneous fistula (ECF) is an abnormal channel connecting the skin and the
gastrointestinal tract. It occurs most often after abdominal surgery (75%-85%), and only
15%-25% of cases occur spontaneouslyl2l. X-ray fistulography with oral contrast and
abdominal computed tomography (CT) with intravenous or oral contrast are generally
used to diagnose ECF. If radiographic findings from X-ray fistulography and CT scan
are insufficient, CT fistulography is a good alternativel34l. However, CT fistulography is
seldom yged without strong evidence of ECF.

Herein, we present the case of a 35-year-old man admitted to the hospital with
presumed abdominal wall cellulitis. However, a series of events provided evidence
supporting the diagnosis of ECF. Therefore, we elected to conduct CT fistulography,

which provides more accurate anatomical details compared to a simple CT scan.

CASE PRESENTATION

Chief complaints

Abdominal wall swelling and pain for a week.

History of present illness

A 35-year-old man presented to the outpatient department with painful swelling and
mass formation over the right lower quadrant abdominal wall for one week. No fever or
gastrointestinal symptoms were reported. Oral intake and defecation were normal. The

patient was hospitalized with a suspected diagnosis of cellulitis.

History of past illness
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The patient was diagnosed with acute appendicitis and underwent an appendectomy 15
years ago in 2006. No history of underlying abdominal malignancy, inflammatory

bowel disease, abdominal trauma, or other gastrointestinal diseases was reported.

Personal and family history
There was no family history of abdominal neoplasms, inflammatory bowel disease, or

ECF. The patient exhibited normal social functioning and self-care.

Physical examination

The vital signs, including body temperature, were within the normal ranges.
Abdominal palpation revealed a mass over the right lower abdominal wall without
visible opening and suspected abscess formation. Local abdominal tenderness and
redness over purulence were noted. No nausea, diarrhea, muscle guarding, or bloating

was observed, which led to the initial diagnosis of cellulitis.

Laboratory examinations

In outpatient department, we performed a minimal incision of the lesion to collect
discharge for bacterial culture. After admission, blood analysis was performed. Lab
reports revealed a white blood cell count of 20.17 x 103/uL, 79.9% neutrophils and
12.4% lymphocytes, and a serum C-reactive protein concentration of 19.60 mg/dL. The
bacterial culture of the lesion pus revealed the presence of Enterococcus sp. Based on

these results, ECF was suspected.

Imaging examinations

We performed a colonoscopy and observed inflammation in the ileocecal valve region
(Figure 1). CT of the abdomen in the axial view suggested that the colon was in close
contact with the abdominal wall (Figure 2A), highly suggestive of ECF. We conducted
CT fistulography by injecting contrast dye into the carbuncle for a more detailed

radiographic view and a definitive diagnosis. Images after contrast administration
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showed the presence of contrast dye in both the abdominal wall and the colon (Figure
2B). Coronal images showed contrast dye retention in the subcutaneous area (Figure

3A) with penetration through the abdominal wall (Figure 3B) into the colon (Figure 3C).

FURTHER DIAGNOSTIC WORK-UP

The laboratory results and the imaging examinations indicated the existence of a
cecocutaneous fistula. Therefore, we performed a diagnostic laparoscopy, during which
we could observe severe adhesion of the colon to the abdominal wall. This evidence

allowed us to formulate the final diagnosis of the cecocutaneous fistula.

FINAL DIAGNOSIS

We have incorporated the diagnosis in the previous section according to a reviewer's

suggestion.

TREATMENT

The patient underwent laparoscopic right hemicolectomy, reanastomosis of ileum and
transverse colon, and peritoneal repair. During surgery, severe adhesion of the colon to
the abdominal wall was noted (Figure 4A). After tissue adhesiolysis (Figure 4B), colon
resection, and reanastomosis, a peritoneal defect was reported. We thus performed
peritoneal repair with a V-LOC suture line (COVIDIEN™ 1-0 V-LOC, Medtronic,
Ireland) to prevent hernia and adhesion (Figure 4C). Upon debridement of the infected
abdominal wall, a fascial defect due to the outer opening of the fistula was noted
(Figure 5A). Finally, a Penrose drainage tube was placed (Figure 5B). The surgical
specimen consisted of the resected colon with attached peritoneum (Figure 6). The
histopathological results suggested a fistula with multifocal chronic inflammation.
Microscopically, abscess formation with focal regeneration atypia of the soft tissue were

found, with no granulomatous inflammation.

OUTCOME AND FOLLOW-UP
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After surgery, we kept administering antibiotics with Ampicillin 1g + Sulbactam 0.5g IV
Q6H and used chlorhexidine gluconate 2% solution for daily skin surface disinfection.
The wound remained stable without contracting infections. Swelling and redness over
the abdominal wall gradually improved. The highest temperature during the hospital
stay was 37.3C on the fourth day after the operation. The final data before discharging
were a white blood cell count of 1144 x 103/puL, 68.9% neutrophils and 22.1%
lymphocytes, and a serum C-reactive protein concentration of 1.99 mg/dL. The patient
was discharged from the hospital one week after surgery. No wound infection or
gastrointestinal symptoms were noted during outpatient follow-up 6 mo after surgery.
The patient’s oral intake recovered due to the short course of treatment and the absence
of any further surgical operation. The patient was satisfied with the treatment outcome,
and further hospitalization was not required. The treatment timeline from admission to

discharge is shown in Figure 7.

DISCUSSION

Although cecocutaneous fistulae are rare, they still contribute to considerable morbidity
and mortality. Major etiological factors of cecocutaneous fistula include abdominal
tuberculosis, neoplasm of the appendix or cecum, leakage from the appendiceal stump,
and inflammatory bowel diseasell®]. In addition, some cases of cecocutaneous fistula
were reported as related to a previous appendectomyt], while some others were related
to an underlying stump appendix/”l. Investigation of the patient’s history was negative
for abdominal malignancy, inflammatory bowel disease, abdominal trauma, or any
other gastrointestinal disease. The histopathological report of the resected colon showed
a fistula with multifocal chronic inflammation. Microscopically, it evidenced abscess
formation with focal regeneration atypia of the soft tissues, with no granulomatous
inflammation. The single abnormal finding in the history was the appendectomy in
2006, which was preliminarily compatible with the result of the diagnostic laparoscopy
(cecum attached to the peritoneum). Appendectomy might have been a possible reason

for the fistula.
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Different protocols and modalities for the treatment of ECF have been reported in
the literature389. Most of them include four phases: Treatment of sepsis, nutrition
support, definition of fistula anatomy, and definitive intervention. Surgical intervention
is not necessary in all cases; some fistulae close spontaneously. Patients with ECF
associated with independent adverse factors conditioning non-spontaneous closure
(including sepsis, high output, and multiple fistulae) may need surgical treatment!1°].
Besides surgery, there are several other methods for the management of ECF, including
negative pressure wound therapy (NPWT), stent placement, fibrin glues, and
endoscopic managementlsl. Stent placement plays an important role in the drainage of
sepsis[!ll. Recently, a 3D-printed patient-personalized fistula stent was successfully
implanted in patients, reducing the fistula output. NPWT has the advantage of
lowering the effluent volume of enteric fistulae, in some cases leading to spontaneous
closure; however, it often entails a longer treatment time. Fibrin glues are an option
when the fistula has low-to-medium effluent volume, surgery is not possible, the fistula
has complex branching, or is only accessible from a small external orificell314].
Endoscopic minimally invasive management is emerging as a choice for gastrointestinal
fistulae, and it may be safer and more effective than surgeryl'>16l. Surgery is usually
time-consuming and requires extensive adhesiolysis['7l.

In this case, we suspected adhesions of the colon and peritoneum. The patient
opted for a treatment that would ensure low recurrence and a prompt resolution.
Considering his young age and his relatively stable condition, we finally opted for
surgery rather than endoscopic management or conservative treatment. We performed
laparoscopic resection with reanastomosis, which has a lower recurrence rate than
oversewing surgerylsl.

Despite the wealth of treatments for ECF, diagnosis has always been challenging.
The diagnostic process generally includes X-ray fistulography and abdominal CT with
intravenous contrast. X-ray fistulography has recently been replaced by abdominal CT,
which better reveals the anatomy of the gastrointestinal tract and provides more

information about the associated pathology. If anatomical details obtained using X-ray
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fistulography and CT are insufficient, CT fistulography helps to identify and determine
the extent of the abnormal channell341.

In this case, physical examination revealed a mass over the right lower abdominal
wall without visible opening and suspected abscess formation. Absence of nausea,
diarrhea, abdominal tenderness, muscle guarding, or bloating led to the initial
diagnosis of cellulitis. Bacterial culture revealed Enterococcus sp., and CT images before
administering the contrast agent showed that the colon was in close contact with the
abdominal wall. ECF was thus highly suspected. Because CT with intravenous contrast
agent may provide insufficient anatomical details concerning fistulae, we conducted CT
fistulography by injecting contrast dye into the carbuncle. The resulting images showed
definitive evidence of a cecocutaneous fistula.

Though CT fistulography is an option that provides more detailed anatomical
information, it is still seldom utilized in patients with insufficient evidence of fistulal®l.
ECF without gastrointestinal symptoms may mimic cellulitis. Once a fistula is suspected
according to our diagnostic evaluation (e.g., bacterial culture, X-ray fistulography, CT
without contrast), CT fistulography can be used to diagnose or rule out ECF.

A significant problem with CT fistulography is that the contrast agent sometimes
cannot be administered through the fistula because of adhesions and continuous
purulent discharge; in such cases, magnetic resonance imaging (MRI) may be
considered. MRI has superior soft tissue discrimination. Magnetic resonance
enterography (which is a variant of MRI, has been used to rule out small bowel
pathology and delineate fistula anatomy. Magnetic resonance enterography has also
been used to detect colon diseasel'’], but it was initially used for small bowel
investigation. Therefore, its application as diagnostic imaging of the colon still warrants
further evidence.

The current challenge is that a simple CT scan may provide insufficient anatomical
details of the fistulal®’l. Furthermore, most advanced examinations, including CT and
MR], are expensive. Thus, a fistula may get neglected following a plain CT scan, and CT

fistulography/MRI may not be arranged. In this case, we suspected ECF due to the
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positive bacterial culture and performed CT fistulography. However, most physicians
may not perform advanced examinations without evidence suggesting fistula.
Therefore, several ECF cases may be neglected or misdiagnosed. Despite the availability
of various diagnostic methods, the indications for performing further examinations are

pivotal in the process and require adequate discussion.

CONCLUSION

ECF without gastrointestinal symptoms or visible openings may be misdiagnosed as
cellulitis. X-ray fistulography and abdominal CT sometimes provide insufficient
anatomical details, thus leading to misdiagnosis. CT fistulography may rule out ECF in

patients presenting with cellulitis if examinations are suggestive.
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