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Introduction: Our aim was to determine the incidence and spectrum of
significant alternate or incidental diagnoses established or suggested on spiral
computed tomography (CT) in a large series of patients with suspected renal
colic.
Materials and Methods: Records of all patients that had undergone spiral
CT (5-mm to 7-mm slice thickness) for acute flank pain during a 5-year period
were reviewed. The radiological diagnoses of urinary calculi and obstruction
as well as clinical entities not suspected otherwise were analyzed.
Results: A total of 4000 CTs had been performed in the evaluation of acute
flank pain. Urinary calculi had been identified in 3120 patients (78.0%).
There were 398 patients (9.9%) who had an alternate cause of flank pain or
an incidentally detected condition on CT. Of these patients, 102 (25.6%) had
more than one additional finding. A total of 153 clinical conditions had been
identified mimicking flank pain secondary to calculus and obstruction. In 47
patients (1.2%), incidental solid masses had been detected.
Conclusion: Spiral CT is a valuable technique in the evaluation of acute
flank pain with uncertain clinical diagnosis. A wide spectrum of alternate
and additional diagnoses including abdominal solid organ tumors and other
significant abdominal conditions such as pancreatitis can be established or
suggested on spiral CT performed for suspected acute urinary colic.
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Acute flank pain is a common
presentation in emergency room,
particularly in young men. In 2000,
there were 108 000 000 emergency
room visits in the United States, of
which a total of 1 139 257 included
a primary diagnosis of urinary
calculus or renal colic.(1) In recent
years, noncontrast-enhanced
computed tomography (CT)
has become the first choice in
the evaluation of acute flank
pain.(2,3) Advantages over other
diagnostic modalities include being

available and less time consuming,
independent of the operator,
high sensitive even for small or
radiolucent calculi, no need for
contrast medium injection, good
calculus localization, fair size
estimation, and ability to detect
lesions mimicking calculi that cause
acute flank pain.(2-5) Spiral CT has
also become an accepted modality
prior to treatment of urolithiasis
by lithotripsy.(4,5) However,
patients presenting with signs and
symptoms suggestive of renal colic
may have alternate conditions
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which may not be apparent from history and
examination and can change the management.(6-8)
Thus, an early diagnosis and appropriate
treatment of acute flank pain is important.
The use of spiral CT has popularized
significantly; however, this has not resulted in
increased number of negative scans for calculus.
Kirpalani and colleagues(6) noted that there was no
significant decrease in positive results in favor of
renal colic or alternate diagnoses despite a definite
trend of increased use of CT during a period
between 1998 and 2002. Katz and colleagues noted
a wide spectrum of significant alternate diagnoses
including genitourinary (GU) and non-GU
conditions that could be reliably established or
suggested on spiral CTs performed for suspected
renal colic cases.(7) This study was conducted
to determine the incidence and spectrum of
significant alternate or incidental diagnoses
established or suggested on spiral CT in a large
series of patients with suspected renal colic.

to 250 mAS. All scans had been obtained from
the upper border of the T12 vertebral body to the
lower border of the symphysis pubis using 5-mm
collimation until 2003, and thereafter, it had
increased to 7-mm in order to decrease radiation,
without the use of oral or intravenous contrast
medium. Patients had been placed in the supine
position with a full bladder at the time of the CT.
Additional prone films would have been taken
whenever the radiologist had needed a better
description of the suspected distal ureteral calculi.
All other radiological, biochemical, and
serological investigations and findings during
the operation were also noted. The patients’
medical charts were reviewed to exclude CT-based
diagnoses already known. Incidental conditions
identified were further classified into significant
and insignificant. The significant conditions were
defined as those requiring further evaluation and
management.

RESULTS
MATERIALS AND METHODS
We reviewed spiral CT examinations of the
kidneys, ureters, and bladder performed at the
department of radiology of Aga Khan University,
during a 5-year period between 2001 and 2005. We
selected spiral CTs of patients with acute flank pain
in whom urinary calculi were suspected according
to the clinical data or a preceded ultrasonography
indicating calculus or obstruction. Spiral CTs
officially reported by the consultant radiologists
with significant experience were reviewed and
radiological findings other than urinary calculi
were analyzed. Repeated CT scans of the patients
for re-evaluation of the status of the calculus were
excluded. Computed tomography scans in which
alternate and/or incidental diagnoses had been
identified were retrospectively reviewed by 2
radiologists. For these cases, a detailed chart and
imaging review was performed, supplemented by
phone calls to the selected patients and/or referring
physicians, when necessary.
The CT examinations with 5-mm to 7-mm slices
had been obtained on a Cti/pro single slice helical
CT scanner (General Electrical medical systems,
Milwaukee, Wisconsin, USA). Setting of the
exposure factors had been 130 KVp and 200 mAS
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Spiral CTs of 4000 patients were reviewed. The
mean age of the patients was 45.0 ± 16.6 years,
and 2360 of them (59.0%) were men. The spiral
CTs had been ordered in the emergency room for
2920 patients (73.0%), while in 1080 (27.0%), they
had been ordered either in clinics or in inpatient
settings. Urinary calculus was the only diagnosis
on 3120 examinations (78.0%). An alternate or
incidental diagnosis was established or suggested
on 398 examinations (9.9%). Of 245 patients
(6.1%) with incidental findings, 180 (4.5%) also had
urinary calculi (Table 1). Of the remaining 12.0%,
10.5% had normal scans and 1.5% had evidence of
recent passage of a calculus. Patients’ distribution
based on the diagnoses is depicted in the Figure.
Table 1. Urinary Calculi Identified on Spiral Computed
Tomography Scans in 180 of 398 Patients With Findings
Unrelated to Calculi
Calculi Location
Both Kidneys
One Kidney
Ureters
Ureterovesical Junction
Bladder*

Frequency (%)
1 (0.6)
88 (48.9)
58 (32.2)
31 (17.2)
2 (11.1)

*Two patients had small bladder calculi with a dilated ureter and
other secondary signs of obstruction such as perinephric stranding
that indicated a recent passage.
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Distribution of patients based on their diagnoses according to spiral computed tomography findings.
*Of patients with incidental diagnoses, 180 had also a urinary calculus.

A total of 500 additional and alternate findings
were found in the 398 patients; 2, 3, 4, and 5
additional findings were noted in 74, 20, 7,
and 1 patients, respectively. There were 310
patients (77.9%) who had abnormalities outside
the urogenital tract and 190 (44.7%) who
had urogenital abnormalities. Inflammatory
conditions, masses, and miscellaneous conditions
were the findings outside the urogenital tract
observed in 96, 12, and 202, respectively.
Of the 190 urogenital findings, 5, 95, and 90
were inflammatory conditions, masses, and
miscellaneous conditions, respectively.
Overall, spiral CT revealed solid masses in 47
patients (1.2%) which were in the urogenital tract
in 36 patients and outside the urogenital tract in
11 patients. Masses in the urogenital tract were
renal masses in 12, bladder tumors in 6, and
angiomyolipomas in 2 patients (Table 2). Cystic
lesions were detected in 58 patients (1.5%), of
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which 34 were in the kidneys (58.6%), 17 in the
ovaries (29.3%), and 7 in the liver (12.1%).
Acute flank pain was secondary to other
abdominal conditions in 153 cases. Clinical
findings outside the urogenital tract were noted
Table 2. Incidental Diagnoses of Solid Mass Lesions on Spiral
Computed Tomography in Patients With Acute Flank Pain
Mass
Urogenital tumors
Renal masses
Ovarian masses
Bladder tumors
Uterine fibroids
Renal angiomyolipoma
Adnexal masses
Prostatic nodule
Nonurogenital tumors
Adrenal mass
Peri-ampullary tumors
Caecal mass
Hepatoma
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Frequency (%)
36 (76.6)
12 (25.5)
8 (22.2)
6 (17.0)
5 (10.6)
2 (4.3)
2 (4.3)
1 (2.1)
11 (23.4)
5 (10.6)
2 (4.3)
2 (4.3)
2 (4.3)
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Table 3. Incidental Diagnoses of Significant Inflammatory
Causes of Acute Flank Pain on Spiral Computed Tomography
Condition
Appendicitis
Hepatic granuloma
Splenic granuloma
Retroperitoneal fibrosis
Pancreatitis
Soft tissue emphysema
Paracolic abscess
Adnexal inflammation
Renal abscess
Diverticulitis
Emphysematous pyelonephritis

Frequency (%)
20 (38.5)
15 (28.8)
4 (7.7)
3 (5.8)
3 (5.8)
2 (3.8)
1 (1.9)
1 (1.9)
1 (1.9)
1 (1.9)
1 (1.9)

in 75.8% including 108 cases of gastrointestinal
disorders and 8 other conditions. Inflammatory
conditions identified on the spiral CT which
required appropriate institution of therapy are
detailed in Table 3.

DISCUSSION
The value of spiral CT for investigating acute
flank pain suggestive of urinary calculi was first
established by Smith and colleagues.(3) Many
studies have shown its high sensitivity and
specificity in diagnosis of calculi and urinary
obstruction.(2,3,8-13) In the current work, spiral
CT showed calculi in 80% of the patients in the
group without additional diagnoses and in 45%
of those in the group with additional findings.
One of the disadvantages of CT, however, is the
radiation dose per study. This is significantly
higher than that of intravenous urography and
a combination of plain abdominal radiography
and ultrasonography. Recently, Kluner and
associates evaluated the diagnostic yield of
multislice CT using a radiation dose equivalent
to that of conventional abdominal radiography.
They noted that the sensitivity and specificity of
detecting patients with calculi was 97% and 95%
for CT and 67% and 90% for ultrasonography,
respectively.(14) Urinary obstruction was similarly
assessed, and CT identified more alternate
diagnoses than ultrasonography (P < .001). On
the contrary, Catalano and coworkers observed
that noncontrast-enhanced helical CT and
ultrasonography had comparable accuracy in
diagnosing causes other than calculi.(15)
The present CT protocol is comparable in
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diagnostic yield and radiation dose to that of plain
radiography of the kidneys, ureters, and bladder.
Usually, noncontrast-enhanced CT is performed
with 5-mm collimation for the evaluation of
ureteral calculi, while many ureteral calculi are
5 mm in diameter or smaller; therefore, size
measurements made at CT with 5-mm collimation
may not be accurate. However, size measurement
by CT does not significantly vary with slice
thickness.(16) Many patients presenting to the
emergency rooms have nonobstructing urinary
calculi on noncontrast-enhanced CT. Furlan and
colleagues noted that these calculi were usually
not recognized as the cause of pain by physicians
and may be responsible for multiple clinical and
radiological evaluations.(17) In the absence of other
clinical or CT evidence, these calculi are likely to
be the cause of the patient’s acute pain.
Gynecologic, gastrointestinal, and urogenital
disorders can also present as abdominal pain
mimicking ureteral colic.(8-11,13) Additional
advantages of spiral CT in recognizing alternate
findings within or outside the urinary tract have
also been mentioned in some recent studies.(8-13)
In the present study, various significant
inflammatory conditions of the abdomen helped
in triaging these patients. In-time identification of
the potentially morbid conditions not only helps
to reduce the time of stay in the emergency room,
but also significantly reduces morbidity.
In a recent study, Lazarus and colleagues
determined the sensitivity and specificity of CT
for the diagnosis of appendicitis in pregnant
women with nontraumatic abdominal pain.(18)
They found a sensitivity rate of 92%, a specificity
of 99%, and a negative predictive value of 99%.
They noted that CT findings were normal
in 51 cases (64%) and abnormal in 29 (36%).
Abnormal findings were appendicitis (16%),
urinary tract calculi (7%), small bowel obstruction
(2%), cholelithiasis (2%), pyelonephritis (2%),
diaphragmatic hernia (1%), caecal bascule (1%),
ileus (1), and metastatic lymphadenopathy (1%).
Up to one-third of CTs performed because of
flank pain may reveal findings unrelated to
urolithiasis.(9) Alternate diagnoses are gynecologic
conditions (especially adnexal masses) and
urogenital diseases (such as pyelonephritis and
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kidney neoplasms), followed by gastrointestinal
(especially appendicitis and diverticulitis),
hepatobiliary, vascular, and musculoskeletal
conditions. Radiologists should know alternate
diagnoses as well as the typical findings in favor
of urolithiasis detected on CT. Early diagnosis
and appropriate treatment of these causes are
important. Computed tomography potentially
gives more information and may detect alternate
or additional pathologies which would be missed
on intravenous urography. Many abdominal
cancers related to or out of the urogenital tract
could be incidentally found by CT of the kidneys,
ureters, and bladder.

CONCLUSION
Spiral CT is now the imaging method of choice
for evaluation of acute flank pain, because it is not
only highly sensitive and specific in identifying
calculi and obstruction, but also can reveal
alternate causes of flank pain and identify many
significant incidental conditions such as solid
organ tumors.
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