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Imaging-Guided Management of a Bladder-
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Colo-vesical fistula is a condition characterized by an abnormal connection between the colon and the urinary
bladder. Traumatic rectovesical fistulas (RVFs) are rare entities, most commonly resulting from penetrating trauma,
including gunshot injuries. Symptoms shown by these patients are commonly pneumaturia and fecaluria, highly
suggestive of a pathological communication between the bowel and the bladder. However, localization of the fistu-
lous tract typically requires cross-sectional imaging. Herein, we report the case of a 29-year-old man admitted to our
Emergency Department with a RVF resulting from a gunshot injury. Initial imaging studies were inconclusive, while
the definitive diagnosis of traumatic RVF was established using abdominal computed tomography with an ultra-
delayed acquisition performed 35 minutes after contrast administration. Clinical symptoms remain a key guide in
the diagnostic process, and when standard imaging fails to identify the fistulous tract, ultra-delayed imaging acqui-
sitions should be considered to facilitate timely surgical management and improve patient outcomes.
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INTRODUCTION

A fistula is defined as an abnormal tract establishing
communication between two distinct organs or surfaces.
Nomenclature is determined by the structures involved;
thus, a pathological connection between the colon and
the bladder is termed colo-vesical fistula (CVF) [1].
While most enterovesical fistulas are related to
inflammatory or neoplastic conditions, traumatic rec-
tovesical fistulas (RVFs) are rare and often associated
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with high-energy injuries, including gunshot wounds
and other penetrating trauma [2—4].

In the acute trauma setting, these lesions can be diffi-
cult to recognize, as initial clinical and imaging findings
can be non-specific or masked by associated injuries.
Persistent symptoms such as fecaluria or pneumaturia
should raise suspicion of pathological communications
between the bowel and the urinary tract [5,6].

Cross-sectional imaging plays a central role in
both diagnosis and management of pelvic trauma.
Conventional computed tomography (CT) protocols
might be insufficient to identify evolving or low-flow
fistulas. In selected cases, adapting imaging timing and
acquisition phases might be critical to clarify the diag-
nosis and guide management decisions [2-6].

We report the case of a 29-year-old man presenting with
a traumatic bladder-rectal fistula after gunshot injury,
focusing on the role of a tailored imaging strategy with
delayed acquisition phases in trauma decision-making.

This case report was prepared in accordance with the
CARE guidelines.
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CASE PRESENTATION

A 29-year-old man presented to the Emergency
Department of our center (Ospedale Pellegrini, ASL
Napoli 1, Naples, Italy) with a gunshot wound to the
sacral region with no evidence of a bullet exit wound. His
medical history was negative for previous pathologies.

On arrival, the patient was hemodynamically stable.
His vital signs were: blood pressure 130/80 mmHg, heart
rate 70 beats/min, respiratory rate 22 breaths/min, tem-
perature 36.5°C, and oxygen saturation 98% on room
air. Physical examination revealed a gunshot wound
in the sacral region with no evidence of a bullet exit
wound. The abdomen was treatable although painful on
deep palpation in the pelvis and left groin region, and
the patient showed no signs of neurological deficits in
the lower limbs. After bladder catheterization, abundant
hematuria was detected. Routine blood tests revealed
normal hemoglobin (15 g/dL; range: 14-17 g/dL)
and hematocrit (46 %; range: 41-51%); all other blood
values were also within normal limits.

The patient was transported to Radiology for an
urgent abdominal contrast-enhanced CT (CECT).
CECT scan was performed using a 64-slice CT scan-
ner (Revolution EVO, GE, Boston, USA). Acquisition
parameters were: rotation time 0.33 s, collimation 64
mm x 1 mm, slice thickness 1.0 mm, tube voltage 120
kVp, and tube current with automatic exposure mod-
ulation. Field of view included the area from above
the diaphragm to the proximal portion of the thighs.
Non-contrast, arterial, venous, and delayed phase were
included in the emergency protocol. The intravenous
contrast medium used was Iopromide 370 mg I/mL,
1.0-1.5 ml/kg, which was injected at 4.0 mL/s, fol-
lowed by a 50 mL saline flush. A dedicated workstation
was used for post-processing, obtaining multiplanar
reconstructions, volume rendering 3D technique recon-
structions, and maximum intensity projections. CECT

showed the bullet entry wound in the sacral region,
resulting in a fracture of the first sacral metamer. The
bullet’s trajectory was postero-anterior, slanting from
top to bottom through the pelvic cavity. The CECT
revealed thickening of the perirectal adipose tissue and
irregularity of the left wall of the rectum in the presence
of perivisceral air (Figure 1a), suggesting a rectal lac-
eration. The bladder appeared empty and catheterized,
with irregularity of the left profile (Figure 1b), suggest-
ing bladder laceration. The bullet was found on the pos-
terior margin of the left rectus abdominis muscle.

The patient underwent urgent surgery laparot-
omy. Exploration of the abdominal cavity revealed an
amount of blood in the pelvic cavity and the laceration
of the left bladder wall. No obvious lesions were found
in the rectum nor in the intestinal loops. A drainage tube
was placed in the pelvic cavity.

On the fourth day after surgery, the patient presented
with fecaluria, fever (37.8°C), and lower abdominal
pain. The patient underwent retrograde cystography
the following day, which did not reveal any extravesical
spread of contrast medium.

The following day it was decided to perform a new
CECT scan, which the radiologist (Picchi SG) supple-
mented with an ultra-delayed acquisition at approxi-
mately 35 min. The CECT showed the presence of a
fistulous tract (thickness of 10 mm and extension of
35 mm) between the left posterior wall of the bladder
and the left anterior wall of the rectum, with contextual
gas coefficients. In the ultra-delayed acquisition phase,
the fistulous tract and the rectum were filled with iodin-
ated urine (Figure 2).

It was therefore decided to undertake conservative
treatment with a urinary catheter and to perform a sig-
moidoscopy on the patient.

In the following days, the patient’s clinical condition
improved, presenting as apyretic, without abdominal

Figure 1 Contrast-enhanced computed tomography (CECT) images with portal phase of
the axial plane. (@) CECT showed thickening of the perirectal adipose tissue (red arrow),
irregularity of the left wall of the rectum, and the presence of perivisceral air (yellow arrow).
(b) The bladder was empty and catheterized, with irregularity of the left lateral profile

and thickening of the surrounding adipose tissue. The bullet was located on the posterior
margin of the left rectus abdominis muscle, anterior to the bladder (red arrow).
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Figure 2 Contrast-enhanced computed tomography (CECT) images with portal phase of
the axial plane. (a,b) Ultra-delayed phase, multiplanar. In the ultra-delayed acquisition
phase at 35 minutes, the fistulous tract was filled with iodinated urine, also visible in the
rectum lumen (red arrow). (¢, d) CECT showed the presence of a fistulous tract (thickness:
10 mm and extension: 35 mm) between the left posterior wall of the bladder and the left
anterior wall of the rectum (red arrow), with evidence of perivisceral air.

pain and without fecaluria, with clear urine in the cath-
eter bag. A new cystography showed no extraluminal
contrast leakage from the bladder. The patient was
therefore discharged with instructions to keep the uri-
nary catheter for another 15 days. At the last follow-up
examination, the patient showed no signs of fecaluria
or other clinical symptoms, and routine laboratory tests
were normal.

Ethical Approval and Informed Consent

Ethical approval was not required as all data were ano-
nymized. The patient signed an informed consent and
endorsed the description of his clinical course for edu-
cational purposes.

DISCUSSION

CVF represents a clinically significant condition and
a notable concern in surgical management. Most fre-
quently the cause is diverticulitis, which accounts for
over two-thirds of cases. Other etiologies include col-
orectal adenocarcinoma, Crohn’s disease, prior pelvic

radiotherapy, and, less commonly, iatrogenic injuries
from surgical procedures, abdominal trauma, or infec-
tions such as tuberculosis [1].

The typical age of onset for CVF is between 55 and
75 years. It occurs more commonly in males (male:
female ratio 3:1), probably because of the anatomical
barrier provided by the uterus and adnexal structures.
In fact, usually when a CVF is diagnosed in a female
patient, it often follows a hysterectomy [2,5].

Among malignant causes, colonic adenocarcinoma
is the most frequently implicated in CVF formation. In
these cases, direct tumor invasion into the bladder wall
results in the establishment of an abnormal communica-
tion between the colon and the urinary tract.

In patients with Crohn’s disease, the development
of fistulas is a well-recognized complication due to
chronic, transmural inflammation. Approximately 35%
of individuals affected by Crohn’s disease develop fis-
tulous tracts but most commonly involving the small
intestine (entero-enteric, entero-colonic, and entero-
cutaneous fistulas). Less frequently, fistulas can extend
to the bladder or the vagina, resulting in colo-vesical or
colo-vaginal fistulas [1].
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The classic symptoms suggestive of a CVF include
pneumaturia, fecaluria, and recurrent urinary tract
infections. In more severe cases, patients might present
with hematuria, signs of peritonitis or an acute abdo-
men. However, the presentation is commonly variable,
which can complicate and delay diagnosis [2].

In contrast to the more common inflammatory or
neoplastic causes, this case presented involves a rare
instance of a RVF resulting from a traumatic gunshot
injury. In this report, we describe a traumatic RVF sec-
ondary to a gunshot wound. Initially, imaging did not
clearly reveal the fistulous communication; however,
the presence of fecaluria strongly raised clinical suspi-
cion for RVE Genitourinary tract injuries are frequently
associated with rectal trauma. Bladder involvement
is reported in approximately 30% of rectal trauma
cases.

Accurate pre-operative assessment of the number,
size, and location of the fistulous tract is essential for
optimal surgical planning. A detailed physical examina-
tion remains a critical step in evaluating the perineal
region and identifying the fistulous opening and sur-
rounding tissue changes [7].

A multimodal imaging strategy is fundamental in
diagnosing CVFs and RVFs. CECT, either with oral or
rectal contrast, provides excellent visualization of the
fistulous tract, while cystography adds further anatom-
ical detail of the bladder involvement. Colonoscopy is
also important to assess mucosal integrity, identify asso-
ciated colonic pathologies, and rule out malignancy. In
the literature, for abdomen X-ray a detection rate of
90-100% was reported [8]. Additional imaging, such as
retrograde and voiding cystourethrography, can be use-
ful to delineate the urinary tract anatomy. Elevated cre-
atinine levels in discharged fluid might also help confirm
urinary leakage. Nevertheless, intravenous pyelography
and cystograms might fail to demonstrate associated
genital tract anomalies [7].

Ultrasound can aid early detection of CVFs in
selected cases. Sometimes the fistulous tract is directly
visualized; however, this imaging approach has its
limits. It is useful to the point that applying abdomi-
nal compression during a transabdominal scan can
enhance visualization by revealing an echogenic “beak
sign,” which connects the peristaltic bowel loop to the
urinary bladder. Additionally, anorectal or transrectal
ultrasound can help identify deeper or more complex
fistulous tracts [9].

Although conventional radiography is not routinely
diagnostic, an upright abdominal X-ray might inciden-
tally reveal an air—fluid level within the bladder, raising
a strong suspicion for an underlying enterovesical fistula
(EVF) [9]. Barium enemas (BE) have a limited role in
diagnosing EVFs because of their low sensitivity (almost
30%) [10]. The procedure starts with the introduction
of a barium-based contrast agent into the rectum via a

small tube, followed by X-ray imaging in multiple posi-
tions to visualize the colon and rectum. A double-con-
trast enema, which includes air, might enhance image
detail. With this imaging technique, the Bourne test may
be performed to increase the diagnostic yield of BE. The
test consists of radiographic evaluation of a centrifuged
first urine sample obtained immediately after a non-
diagnostic BE [11].

CT s the gold standard for EVF diagnosis, with a diag-
nostic accuracy of 90-100%. It not only detects fistulae
but also provides detailed information about surround-
ing anatomical structures. CT should be performed after
oral contrast but before intravenous contrast, allowing
detection of diluted oral contrast in the bladder. Key
CT findings suggestive of EVF include intravesical air
(if there is not recent urologic procedures in anamne-
sis), oral contrast in the bladder, colonic diverticula,
thickening of the adjacent bladder and bowel walls, and
rectovesical masses or adhesions between pelvic organs.
The detection of intravesical air is regarded as a pathog-
nomonic finding and significantly increases the diag-
nostic accuracy [9,12]. So, to avoid false positives, CT
should be performed before any transurethral manipu-
lation, which can introduce iatrogenic bladder air [13].
CT also serves as a valuable pre-operative roadmap for
surgeons and offers guidance for diagnostic and thera-
peutic interventional procedures [14]. Multidetector CT
cystography is now considered the modality of choice
for detecting and classifying traumatic bladder injuries.
The procedure begins with the bladder emptying using
a Foley catheter (with the patient in the supine position
on the CT scanner table). After, through this catheter, a
diluted contrast medium at least 300 mL is introduced
into the bladder (pressure injection or manual squeezing
of the contrast bag is discouraged to avoid worsening
any existing bladder injury). Once the bladder is ade-
quately distended, a volumetric pelvic CT scan is per-
formed. Especially when a neoplastic or inflammatory
process is suspected, intravenous contrast must also be
administered [12].

Although CT is highly effective in detecting features
suggestive of CVE, the actual fistulous tract is only
occasionally visualized. Usually, only magnetic reso-
nance imaging (MRI) can detect and describe the fistu-
lous tract because it offers superior soft tissue contrast
and multiplanar imaging capability, making it a useful
adjunct in cases where CT findings are inconclusive. The
appearance of a fistula on MRI depends on its content
(fluid, air, or both), which affects signal characteristics.
MRI is the modality of choice for local staging of pelvic
malignancies because of its superior soft-tissue contrast
and multiplanar imaging capabilities. Within the com-
parative limitations of different imaging modalities, our
findings are consistent with the MRI results previously
reported, such as the thickening of the perirectal adi-
pose tissue [15,16].
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CONCLUSION

Although uncommon, gunshot injuries can result in
lacerations to both the bowel wall and the bladder,
potentially leading to the formation of RVFE. In trauma
patients with suggestive clinical signs, a high degree
of suspicion should be maintained. Clinical symptoms
remain a key guide in the diagnostic process, and when
standard imaging fails to identify the fistulous tract,
ultra-delayed imaging acquisitions should be considered
to detect the fistula and expedite and optimize surgical
planning and consequently improve patient outcomes.

Ethics Statement

(1) All the authors mentioned in the manuscript have
agreed to authorship, read and approved the manu-
script, and given consent for submission and subse-
quent publication of the manuscript.

(2) The authors declare that they have read and abided
by the JEVTM statement of ethical standards includ-
ing rules of informed consent and ethical committee
approval as stated in the article.

Conflicts of Interest

The authors declare that they have no conflicts of
interest

Funding

The authors received no financial support for the
research, authorship, and/or publication of this article.

Author Contributions

All the authors made a substantial contribution to the
manuscript and participated sufficiently in submission
to take public responsibility for its content. Publication
was seen and approved by all authors and by the respon-
sible authorities where the work was carried out.

Data availability

The data supporting the findings of this study are not
publicly available due to privacy and ethical restrictions.
The datasets are securely stored by the first author (S.G.
Picchi) and are available from the first author upon rea-
sonable request.

Declaration of the Use of Generative Al and
Al-assisted technologies in the writing process

The authors declare that no generative Al or Al-assisted
technologies were used in the writing, editing, or prepa-
ration of this manuscript. After using this tool/service,

the author(s) reviewed and edited the content as needed
and take(s) full responsibility for the content of the
publication.

REFERENCES

[1] Seeras K, Qasawa RN, Akbar H, Lopez PP. Colovesical
fistula. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2023.

[2] Melchior S, Cudovic D, Jones J, Thomas C, Gillitzer R,
Thuroff ]. Diagnosis and surgical management of
colovesical fistulas due to sigmoid diverticulitis. J Urol.
2009;182(3):978-82.

[3] Scarpignato C, Barbara G, Lanas A, Strate LL.
Management of colonic diverticular disease in the third
millennium: highlights from a symposium held during the
United European Gastroenterology Week 2017. Therap
Adv Gastroenterol. 2018;11:1756284818771305.

[4] Hosni A, Saouli A, Koutani A, Andalousi AIA, Jroundi
L, Laamrani FZ. A rectal foreign body: an unexpected
cause of a rectovesical fistula with hematuria. Urol Case
Rep. 2021;36:101596.

[5] Woods R], Lavery IC, Fazio VW, Jagelman DG, Weakley
FL. Internal fistulas in diverticular disease. Dis Colon
Rectum. 1988;31(8):591-6.

[6] Gash KJ, Suradkar K, Kiran RP. Rectal trauma injuries:
outcomes from the U.S. National Trauma Data Bank.
Tech Coloproctol. 2018;22(11):847-55.

[7] Stamatakos M, Sargedi C, Stasinou T, Kontzoglou K.
Vesicovaginal fistula: diagnosis and management. Indian
J Surg. 2014;76(2):131-6.

[8] Shahrahmani F, Asghari Y, Nikbakhsh N, Salamatfar H,
Ahangar SK. Foreign body-induced colovesical fistula:
a case report. Int J Surg Case Rep. 2025;133:111662.

[9] Golabek T, Szymanska A, Szopinski T, et al.
Enterovesical fistulae: aetiology, imaging, and manage-
ment. Gastroenterol Res Pract. 2013;2013:617967.

[10] Navsaria PH, Edu S, Nicol AJ. Civilian extraperitoneal
rectal gunshot wounds: surgical management made sim-
pler. World J Surg. 2007;31(6):1345-51.

[11] Amendola MA, Agha FP, Dent TL, Amendola BE, Shirazi
KK. Detection of occult colovesical fistula by the Bourne
test. AJR Am ] Roentgenol. 1984;142(4):715-8.

[12] Ravichandran S, Ahmed HU, Matanhelia SS, Dobson M.
Is there a role for magnetic resonance imaging in diag-
nosing colovesical fistulas? Urology. 2008;72(4):832-7.

[13] Jarrett TW, Vaughan ED Jr. Accuracy of computerized
tomography in the diagnosis of colovesical fistula sec-
ondary to diverticular disease. ] Urol. 1995;153(1):44-6.

[14] Tonolini M, Bianco R. Multidetector CT cystography
for imaging colovesical fistulas and iatrogenic bladder
leaks. Insights Imaging. 2012;3(2):181-7.

[15] Tang YZ, Booth TC, Swallow D, et al. Imaging fea-
tures of colovesical fistulae on MRI. Br ] Radiol.
2012;85(1018):1371-5.

[16] Corvino F, Giurazza F, Cangiano G, et al. Endovascular
treatment of peripheral vascular blowout syndrome in
end-stage malignancies. Ann Vasc Surg. 2019;58:382.
el-382.eS.

Journal of Endovascular Resuscitation and Trauma Management Vol. 10, No.1, 2026




	Imaging-Guided Management of a Bladder–Rectal Fistula after Gunshot Trauma: Implications of Delayed Imaging Phases in Trauma Decision-Making
	INTRODUCTION
	CASE PRESENTATION
	Ethical Approval and Informed Consent

	DISCUSSION
	CONCLUSION


