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Case Report
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Abstract

Colorenal fistula is a rare and diagnostically challenging condition due to the varia-
tion of clinical presentations and diverse etiologies. This is a case report on a patient
presenting with pneumaturia and recurrent urinary tract infections (UTIs). The
patient had a 19-year history of multiple UTTs, including episodes of acute pyelo-
nephritis, orchitis, and cystitis. A severe episode occurred five years earlier, when
he developed a liver abscess. Computed tomography (CT) revealed air within the
left renal pelvis and urinary bladder. The atrophic left kidney was adherent to the
descending colon, leading to a diagnosis of colorenal fistula. The patient underwent
left nephrectomy with segmental colon resection. The postoperative course was
uneventful except for a wound infection on day 4, which was resolved with treat-
ment. Histopathological examination demonstrated chronic inflammation. This
case presents as a chronic colorenal fistula with a prolonged asymptomatic phase.

Insight Urol 2025;46(2):137-50. doi: 10.52786/isu.a.116

Introduction

Colorenal fistula, first reported in 1839,
represents an abnormal communication between
the colon and the kidney. Among all reno-enteric
fistulas, the colorenal type is the most frequently
reported.’ Chronic renal obstruction and delayed
management of renal calculi can result in a loss
of renal function, persistent inflammation, and
eventual fistula formation.”

The etiology of colorenal fistulas is hetero-
geneous and includes iatrogenic causes (e.g.,
upper urinary tract tumor ablation, percutaneous
nephrostomy), malignancy, trauma, chronic in-
fection, or inflammation. Clinical manifestations
vary widely, but commonly include abdominal or
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flank pain, fever, pneumaturia, and lower urinary
tract symptoms (LUTS). As a consequence of
the nonspecific presentation, diagnosis is often
delayed or missed.

Imaging studies play a pivotal role in diag-
nosis. Retrograde pyelography remains the gold
standard for confirmation of the presence of a
fistulous tract.® Other useful modalities include
contrast-enhanced CT or endoscopic evaluation.
Treatment strategies range from conservative
management, such as bowel rest and antibiotics,
to definitive surgical intervention with nephrec-
tomy and colectomy*®, depending on the etiology
and renal function status.
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Case Report

In January 2025, a 71-year-old Thai man
presented with a two-week history of a burning
sensation in both testicles. At this visit, he also
reported new onset pneumaturia occurring near
the end of urination, without any passage of food
particles or gross hematuria. The patient had a 19-
year history of recurrent urinary tract infections
(UTIs), as illustrated in Figure 1.

The patient had chronic renal failure and a
known allergy to ceftriaxone. Ciprofloxacin had
been used as the antibiotic therapy in all prior
infections. His most severe episode occurred in
April 2019, when he presented with right subcos-
tal pain and dysuria. Urinalysis showed pyuria,
and he was treated for cystitis with ciprofloxacin,
consistent with his treatment history.

At follow-up one week later, his symptoms,
including abdominal pain and dysuria, had not
improved, although the degree of pyuria had
decreased but was not completely resolved. Cipro-
tfloxacin was continued. Three days later, he
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presented at the Emergency Department with
worsening right abdominal pain, though he
remained afebrile. He was admitted for evaluation,
and a contrast-enhanced CT scan was performed
for the first time (Fig. 2). The CT revealed a liver
abscess, which became the primary focus of
treatment at that time.

Upon retrospective review of the 2019 CT
scan, air was also noted within the urinary bladder
and left renal pelvis. However, this finding was not
included in the initial report and was clinically
overlooked, potentially because attention was
focused on the acute liver abscess. The abscess
was successfully treated with a six-week course
of antibiotics.

A new non-contrast CT scan performed in
January 2025 again demonstrated air within the
bladder and left renal pelvis, and the left kidney
had become progressively atrophic (Fig. 3).

The patient was treated for complicated UTI
using sitafloxacin for two weeks. However, after
the antibiotic course was completed, urinalysis
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Figure 1. Timeline of urinary tract infections in this patient.

(A)

Figure 2. CT scan with contrast (April 2019) showing the liver abscess, air in the left kidney (A), and urinary bladder (B).
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Figure 4. Contrast-enhanced CT scan (March 2025) demonstrating adhesion between the left kidney (A) and colon

with a suspected fistula site (B).

still showed >100 pus cells/HPE, and his symp-
toms persisted. Upon further review of the CT
images, a colorenal fistula was suspected due
to persistent air in the left renal pelvis and the
presence of fat stranding between the atrophic left
kidney and the adjacent descending colon, despite
the absence of a clearly visualized fistula tract.

This suspicion was reinforced by the per-
sistence of pneumaturia despite appropriate
antibiotic therapy, suggesting that the air source
was not due to an active gas-forming infection.
In addition, the CT scan excluded occurrence
of a vesicocolic fistula. A contrast-enhanced CT
performed in March 2025 (Fig. 4) confirmed the
diagnosis of colorenal fistula.

Given that the left kidney was atrophic
and non-functioning, a left nephrectomy was
planned. Written informed consent was obtained
for both the surgery and publication of the case
details, including accompanying images.

Preoperative evaluation included a normal
chest X-ray, with no evidence of tuberculosis.
Although tuberculosis was considered a possible
etiology, the initial work-up was negative. Surgery
was primarily indicated to remove the fistulous

tract, with the definitive etiology to be confirmed
via histopathology. The patient underwent me-
chanical bowel preparation using Niflec solution
one day before surgery. A general surgeon was
consulted for the colonic portion of the operation.
Asthe CT findings did not suggest malignancy,
preoperative colonoscopy was not performed.

Intraoperative exploration via along midline
incision was performed to confirm the suspected
fistula, with a plan for segmental colectomy if
identified. Dense adhesions were noted around
the left kidney. Left nephrectomy was completed,
and upon mobilization of the splenic flexure, the
left kidney was found to be firmly adherent to
the descending colon with thick fibrotic tissue.
Segmental colectomy was performed with end-
to-end anastomosis. A Jackson-Pratt drain was
placed in the renal fossa.

Gross examination of the bivalved specimen
revealed a fistulous communication between
the colon and the kidney. The mucosal surface
appeared smooth with no visible mass (Fig. 5).

Postoperatively, the patient initially recovered
well but developed fever on the fourth postoper-
ative day. Examination revealed an infection at
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Figure 5. Gross specimen (bivalved) showing the fistula tract from the colon to the kidney (A) with smooth mucosal
surfaces and no mass (B).

Figure 6. Histopathology showing a fistulous tract lined by colonic mucosa with surrounding chronic inflammation
(left) and adjacent renal tissue with glomeruli (blue arrow) and marked fibrosis (right).
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the surgical site, and all sutures were removed.
A small amount of pus was drained from the
umbilical region. The patient was treated with
ciprofloxacin and metronidazole. Following su-
ture removal and antibiotic therapy, he became
afebrile, regained bowel function, and was dis-
charged several days later.

Histopathologic examination demonstrated
colonic mucosa invagination through the colonic
wall, forming a fistulous tract connecting to renal
tissue. Scattered chronic inflammatory cells
surrounded the tract. The renal tissue exhibited
glomeruli with dilated Bowman’s spaces, tubular
dilatation, and marked interstitial fibrosis (Fig. 6).

Discussion

In this patient, the differential diagnosis for
pneumaturia included gas-forming infections
such as emphysematous pyelonephritis or emphy-
sematous cystitis. These conditions were excluded
as the patient’s pneumaturia persisted even after
completion of a two-week, culture-directed an-
tibiotic course. The persistence of pneumaturia
strongly suggested a chronic, non-infectious
source of air.

While a vesicocolic fistula is a more common
cause of pneumaturia, this was ruled out based
on CT findings. The presence of persistent air in
the left renal pelvis, along with inflammatory fat
stranding between the atrophic kidney and the
adjacent colon, was highly suggestive of a colore-
nal fistula, even though the actual fistulous tract
was not clearly visualized on imaging.

The choice of along midline incision in this
case was primarily guided by the need for poten-
tial segmental colectomy. After multidisciplinary
discussion with the general surgery team, this ap-
proach was deemed optimal because it provided
excellent exposure and superior control of the
proximal and distal colon, which is critical for a
safe resection and anastomosis.

An alternative incision, such as an anterior
subcostal approach, might have sufficed for ne-
phrectomy alone; however, it would have made
colonic resection and anastomosis technically

challenging. A laparoscopic approach was con-
sidered but not chosen due to the expected dense,
chronic inflammation and fibrosis between the
kidney and colon which was confirmed intraop-
eratively. The midline approach therefore offered
the most secure and controlled operative field for
this complex two-organ procedure, despite its
known disadvantages such as greater postopera-
tive discomfort and a potential risk of incisional
hernia.

The decision to perform a segmental colec-
tomy rather than simple fistula repair was based
on two main considerations. First, simple repair
is generally reserved for cases in which renal
preservation is feasible. In this patient, the left
kidney was atrophic and non-functioning, mak-
ing nephrectomy unavoidable. Second, intraop-
erative findings revealed dense fibrotic adhesion
involving the colon wall around the fistula. This
chronic inflammatory process rendered simple
closure of the colonic defect unsafe, as the tissue
margins were unhealthy and poorly vascularized.
Segmental colectomy was therefore required to
remove the diseased portion and restore bowel
continuity with healthy tissue.

Malignancy was excluded through multiple
steps. Preoperative CT scans revealed no colonic
mass, and intraoperative inspection confirmed
that the mucosal surface of the fistulous tract
was smooth and lesion-free. Histopathological
analysis subsequently confirmed chronic inflam-
mation with colonic mucosa lining the tract, with
no evidence of neoplasia.

Colorenal fistula is a rare condition. Table
1 summarizes previously reported cases from
1953 t0 2023, detailing the clinical presentations,
etiologies, laterality, and management strategies
for both the renal and colonic components.

Among the reviewed cases, female patients
were slightly more prevalent than males (56.10%).
Patient age ranged from 2 to 83 years, with a
mean of 54.5 + 19.33 years. The left kidney was
affected in the majority of cases (85.96%, left :
right = 49:8).
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Table 1. Review case reports of colorenal fistula according to symptoms, causes, and treatments. (continued)

Colon Result

Kidney

Side

Cause

Clinical Presentation

Age
(year)

Gender

Year

Author

Repair fistula Recovered

Nephrectomy

Left
Left

Creteric calculi
Staghorn stone, XGP,

Flank pain

76
40

Female

2019

Yilmaz et al.?

Recovered

Closure fistula

Nephrectomy

Fatigue, anemia,

Female

2019

Numan et al.>

perinephric abscess

frequency

Recovered

Conservative

DJ stent

Left
Left

DJ stent

NA
Flank pain

55

Male

2020
2021

Boopathy et al.””

Lulla et al.”®

NA

Colectomy

Nephrectomy

Staghorn, recurrent UTI,

NA

Hx of Crohn's disease

Recovered

Not done

DJ stent only

Left
Left

Gunshot wound

NA

Altered mental status,

32
53

Male

Female

2022

Goddard et al.*®

Recovered

Colectomy,

Nephrectomy

Emphysematous pyelitis

2023

Hillman et al.®®

colostomy

fever, chill, dysuria

ureteropelvic junction obstruction, RCC = renal

vesicoureteral reflux, UPJO

cell carcinoma, TB = tuberculosis, Cx = cervix, ADPKD = autosomal dominant polycystic kidney disease, TCC = transitional cell carcinoma, RT = radiotheraphy, DJ

= xanthogranulomatous pyelonephritis, VUR

UTI = urinary tract infection, CA = cancer, XGP

double

percutaneous nephrostomy

history, PCN =

J, Hx

Pain was the most frequent presenting symp-
tom (Fig. 7), with flank pain reported in 32.35%
of patients.>64838791520.2839.4247 When combined
with abdominal pain, seen in 14.71% of cases"'"
1384952 pain-related symptoms accounted for
47.06% overall.

The second most common symptom was
fever, which occurred in 26.47% of cases.®'
17:2628,37-3949,32 Qther presentations included pneu-
maturia (8.82%)?>3+14 hematuria (5.88%)*"*,
and lower urinary tract symptoms (LUTS) in-
cluding frequency and dysuria (14.71%)'¢>>°65

Unlike most reported cases presenting with
pain or fever, the main symptom in our patient
was pneumaturia, a less common but highly
specific finding reported in only 8.82% of cases.
This sign was key to the eventual diagnosis, even
though it had initially been overlooked.

The most common etiology of colorenal fis-
tula was renal calculi, observed in 25.97% of cases.
This was followed by renal infection or abscess
(24.68%) and chronic inflammatory conditions
such as xanthogranulomatous pyelonephritis
(XGP) (19.48%), as illustrated in Figure 8.

Many cases involved multiple overlapping
causes, for example, renal calculi coexisting with
XGP or perirenal abscess. Stones were typically
the primary factor. Other reported etiologies
included:

« Renal malignancy (RCC, TCC, or squa-
mous cell carcinoma): 6.49%7-27-31:51:53

« Colon carcinoma: 1.75%”’

e Trauma such as gunshot wounds:
3.51 %44,46,50,59

« Cryoablation or radiofrequency ablation:
3.51%4,45,54

o Ureteral (DJ) stent insertion: 3.51%*>%

o Renal cysts: 3.51%*%

« Colonic diverticulitis: 5.26%%*%4

Although stones (25.97%) and XGP (19.48%)
were the predominant causes, the condition of
our patient most closely resembled those caused
by chronic infection and abscess (24.68%).
Postoperative pathology demonstrated chronic
inflammation without calculi, malignancy, or
diverticulitis, supporting this classification.

Regarding management, nephrectomy
was the most common treatment for the renal
component, performed in 82.76% of cases (Fig.
9). Conservative management12 accounted for
1.72%, while DJ stenting**>***>"? was repre-
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Percent

Hematuria

Pneumaturia

LUTS (e.g. Frequency, dysuria)
Abdominal pain

Fever

Flank pain

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Figure 7. Distribution of symptoms among patients with colorenal fistula.

Percent

Diverticulitis
Cryoablation
Trauma
CA(RCC,TCC,SCCA)
XGP

Abscess, other infection

Stone
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

Figure 8. Etiologies of colorenal fistula reported in relevant literature.

Percent
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Figure 9. Management strategies for the renal component.
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Figure 10. Management strategies for the colonic component.

sented in10.34% of cases. Partial nephrectomy*
and pyelolithotomy'' accounted for 1.72% of
cases each.

In the case of the colonic component, 47.06%
underwent resection, while 33.33% underwent
fistula repair (simple closure or fistulectomy).
Both colectomy and colostomy were performed in
5.88% of cases1,28,60, and approximately 9.80%
healed spontaneously, mainly in cases secondary
to trauma or DJ stent insertion'***>>*"* (Fig. 10).

The management of our patient mirrored
the most common approach reported in the
literature: nephrectomy for the non-function-
ing kidney (82.76%) and segmental colectomy
(47.06%) rather than simple repair (33.33%), due
to the extensive fibrosis found intraoperatively.

Currently, no standardized treatment al-
gorithm exists for colorenal fistula.”> Although
nephrectomy is required in most cases, the choice
depends on renal function and underlying patho-
logy. Nephron-sparing or conservative ap-
proaches may be suitable in selected patients,
particularly those with preserved renal function
or traumatic etiologies. In this case, nephrecto-
my was necessary because of severe atrophy and
non-functioning of the affected kidney.

The management of the colonic segment
depends on the etiology, degree of inflammation,
and overall patient condition. Initial conservative
measures such as drainage, bowel rest, or stenting
may be attempted in stable patients. However,
definitive treatment typically requires surgical
resection. The standard approach involves en bloc
resection of the diseased colonic segment with
primary anastomosis if local tissues are healthy.

In the presence of severe infection or inflamma-
tion, a staged procedure may be safer, specifically
initial resection with proximal diversion (e.g.,
colostomy), followed by delayed restoration of
bowel continuity once inflammation is resolved.

Conclusions

Colorenal fistula is an uncommon and di-
agnostically challenging condition that requires
a high index of clinical suspicion, especially in
patients with a long history of recurrent UTIs.
This case highlights how indirect but classic
radiologic signs, such as persistent air within
the urinary system, can be overlooked for years
when attention is directed toward other acute
pathologies, such as a liver abscess.

The key clinical lesson is that in any patient
with chronic or recurrent UTIs, the persistence
of air in the renal pelvis or urinary bladder, even
when the fistulous tract is not directly visualized,
should raise strong suspicion of a colorenal fistula.
Such findings warrant thorough investigation
and, in appropriate cases, surgical exploration.

Contrast-enhanced CT remains the most
valuable diagnostic modality, both in identifica-
tion of the underlying pathology and for surgical
planning. Definitive treatment often requires
en bloc resection of the affected kidney and the
involved colonic segment, particularly when the
renal unit is non-functioning or when chronic
inflammation and fibrosis preclude conservative
repair.

This case adds to the limited number of
documented reports of colorenal fistula, under-
lining the importance of long-term vigilance in
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patients with recurrent urinary infections and
chronic renal inflammation. Early recognition
and multidisciplinary surgical management can
lead to favorable outcomes and prevent serious
complications.
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