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Abstract
Introduction CTKUB use in patients presenting to Emergency Department (ED) with suspected renal colic
has increased by 10-fold over last few years. However, its impact on the urological intervention is not fully
known.

Methods We performed a retrospective study of adult patients, presenting consecutively to ED with
suspected renal colic who underwent CTKUB from January to June 2014. We calculated descriptive
summary statistics for analysis to determine the association of prede�ned radiological and patients’
characteristics on the urological intervention.

Results Of the 282 patients enrolled in the study, 38% had stones. Commonest locations of stone were
ureter (15%), uretero-vesical junction (12.4%). Of the study participants, 2% of the patients underwent
urological intervention. Chi Square analysis did not �nd any signi�cant associations between radiological
or patients related characteristics and urological intervention

Conclusion There was no signi�cant correlation between CTKUB �ndings or patients’ characteristics and
urological intervention in this study cohort.

Introduction
Renal colic is a relatively common condition presenting to Emergency Department (ED) with greater than
one million ED visits per year in the USA1,2. The classic presentation of urolithiasis is colicky �ank pain
that radiates to the groin. Gross or microscopic haematuria is often seen but its absence does not rule out
the diagnosis. The majority of patients are managed conservatively in ED and up to 80% of calculi are
passed spontaneously3. Over the last decade, non-contrast Computed Tomography of Kidney, Ureter and
Bladder (CTKUB) has become the main imaging test for suspected renal colic due to its ready availability
and high sensitivity and speci�city in detecting the size and location of the stones. Despite a 10-fold
increase in CTKUB usage in recent years, the proportion of patients diagnosed with urolithiasis and
patients receiving urological intervention has not changed4. Many ED patients undergo CT for suspected
renal colic without needing any urological intervention at the expense of over radiation and over
diagnoses5. Although certain characteristics are cited as indications for possible urological intervention
such as stone size of greater than 10 mm, persistent pain, infection and renal impairment6; there is a
paucity of evidence in proposing rational utilisation of CTKUB for suspected renal colic patients. The
primary aim of our study was to evaluate the association of radiological �ndings and need for admission
and urological intervention. Secondary aims were to analyse the association between patients’ and
radiological characteristics and a need for urological intervention in a cohort of ED patients with
suspected renal colic.

Material And Methods
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We conducted a retrospective descriptive study for consecutive patients presenting to our ED from
January 2014 to June 2014. Sheikh Khalifa Medical City Hospital is a 650-bed tertiary hospital in the
heart of Abu Dhabi City in the UAE. Our ED sees over 165,000 per year. This study was approved by the
local institutional review board.

All patients aged 18 years or over who presented to ED during the study period with suspected renal colic
and underwent CTKUB were included in the study. The decision to request CTKUB was left at discretion of
attending physician for the patients presenting with classical history of renal colic. There were no speci�c
exclusion criteria. All CT scans were performed without intravenous contrast and all CTs were reported by
the consultant/specialist radiologist.

Study variables were abstracted from the electronic medical record (Cerner) including pathology and
radiology reports. Statistical analysis was performed using SPSS. We calculated descriptive summary
statistics for analysis. Patients characteristics included age, sex, nationality, presence of fever (T > 38C),
onset of symptoms (within 6 hours or > 6 hours), dysuria, haematuria (microscopic), vomiting, renal
impairment (serum creatinine > 100mmols/L), presence of urinary nitrates. CTKUB characteristics
included presence of signi�cant hydronephnosis, and calculi including size and site. The size of stone
was recorded as < 5 mm, > 5 mm, > 10 mm and locations as renal, pelvi-ureteric junction, ureter, vesico-
ureteric junction or bladder and multiple/bilateral. We did not undertake accurate sample size calculation
because of lack of literature concerning the predictors of urological intervention in ED patients presenting
with suspected renal colic. Hence, for this exploratory study a sample size of 283 patients was
considered reasonable in line with previous studies of renal colic management7.

Results
Two hundred and eighty-two (282) patients were enrolled in the study and 213 (75.5%) were male and 69
(24.4%) were female. Mean age of the cohort was 35.02 years (SD 7.9). Sixty percent of the cohort was
non-UAE national patients. Impaired renal function was seen in 38 (13.5%) patients. Renal calculi were
con�rmed in 108/282 (38%) patients and the commonest locations of stones were ureter (15%), uretero-
vesical junction (12.4%) and renal (10%). Seventeen percent of patients had multiple stones and single
stone was detected in 24% of the patients. From the study cohort, 11 (3.9%) patients were admitted and 6
(2%) patients underwent urological intervention. Stone size of less than 5 mm was observed in 30% of the
cohort and stone size of 5–10 mm was seen in 16% of the patients. 10% of patients had stone size of
10 mm or greater (Table 1). One out of 28 (3.5%) patients with stone size of greater than 10 mm
underwent urological intervention and one out of 46 (2%) patients with stone size of 5–10 mm underwent
intervention. Four out of six (66.6%) patients undergoing intervention had stone size of less than 5 mm.
Chi square analysis showed no signi�cance association between the stone size and urological
intervention. (Table 2) From the six patients receiving intervention (age range: 24–44 years) four had
hydronephnosis, �ve had stones in the ureter and four were UAE national patients. Chi square analysis
showed no signi�cant association between presence of hydronephrosis or impaired renal function and
urological intervention. (Table 3 & Table 4)
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Pain commenced suddenly within 6 hours in 55% of the patients and 80% of the patients had normal
renal function. Dysuria, haematuria and vomiting were present in 20, 8.5 and 7.8% of the cases
respectively. No association was noticed between sudden onset of symptoms, presence of urinary
symptoms or vomiting and admission/ urological intervention. Fever was present only in 3 patients and
they were not admitted or undergo intervention.

CT showed stones in 38% of the study cohort and few incidental �ndings and pathology were noted in
4.6% of patients such as pancreatitis, diverticulitis and appendicitis, ovarian cyst, cholelithiasis,
pyelonephritis. CTKUB was reported normal in rest of the patients

Discussion
Our study found that of 282 patients who had CTKUB for suspected renal colic, 38% patients had ureteric
calculi presence con�rmed. However, urological intervention was performed on six patients; this
represented a rate of 2% for the entire cohort investigated by CTKUB. A previous study5 found a higher
(8.3%) rate of urological intervention. Although stone was detected in 108 of 282 patients and 13 patients
were found to have other pathologies; some of them incidental in nature. Other patients with normal CT
might have had non-radio-opaque stones or non- speci�c abdominal pain mimicking renal colic as their
presenting symptoms

In our study, we found no signi�cant association between the stone sizes, renal function or presenting
symptoms and likelihood of urological intervention.

Whilst the usefulness of the CT is undisputable, there is an important trade-off between its impact on
treatment plans and the risk of high levels of ionising radiation for the patient. Previous studies have
reported increased lifetime attributable risks of cancer to four cancers per 1000 patients for abdomen and
pelvic CT8. This is particularly relevant for patients with renal stones as they are susceptible to repeat ED
visits and multiple CT scans.9 Moreover, CT scans are expensive and prolong patient’s length of stay in
the busy ED. By curtailing CTKUB use in renal colic patients, there is potential for savings and reducing
the length of stay in ED. There is a growing body of opinion, such as the European Association of Urology,
that supports ultrasound instead of CT as the preferred initial imaging modality in renal colic patients10.
A prospective study11 recommended that in the setting of negative plain �lm and ultrasound imaging, CT
should be reserved only for the patients not improving on conservative management. In the presence of
normal plain �lm and ultrasound, 90% of patients had < 5 mm stones, which passed spontaneously.
Furthermore, detection of gynaecological abnormality on CT usually requires further evaluation by other
imaging modalities such as ultrasound12. A large pragmatic randomised study13 of 2759 patients,
comparing ultrasound with CTKUB in suspected renal colic reported that the incidence of high risk
diagnoses with complications in the �rst 30 days was low (0.4%). Therefore, the authors recommend that
CTKUB is not productive as the primary investigation modality for suspected renal colic in ED. In our
study, it did not affect the management and urological intervention of the patients
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Limitations
There were several limitations to this study. The retrospective nature of this study means that all required
information may not have been available from the notes review. The limited number of patients enrolled
at a single centre may not be fully representative of wider ED populations. Therefore, its results should be
interpreted with caution. The data abstractors were not blinded to the outcome of intervention, but this
seems unlikely to have led to systematic bias. Although consecutive CTs were selected from the
electronic system of ED, patients may have been missed due to either misclassi�cation or may have had
only ultrasound prior to intervention. This would be extremely rare in the authors’ experience. CT KUB
con�rmed stone in 38% of the cohort and other pathologies were noted in 4.6% of the patients in the
study. Thus, CTKUB was reported normal in rest of the cohort. This might be re�ection of the local
practice of over utilization of CTKUB requests in patients presenting with abdominal pain mimicking renal
colic.

Conclusion
In the vast majority of cases, there was no association between CTKUB �ndings and the decision to
admit or perform urological intervention. Moreover, no signi�cant association could be established
between urological interventions and predetermined patients’ or radiological variables. Therefore, this
study supports the growing consensus that CTKUB is not productive as the primary investigation for
suspected renal colic in ED.
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Tables
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.

 

Stone size and Intervention Table 2

Chi-Square Tests

  Value df Asymptotic Signi�cance (2-sided)

Pearson Chi-Square 5.776a 4 .217

Likelihood Ratio 7.647 4 .105

Linear-by-Linear Association 4.959 1 .026

N of Valid Cases 282    

Hydronephrosis and Intervention Table 3
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Chi-Square Tests

  Value df Asymptotic Signi�cance (2-sided)

Pearson Chi-Square 2.385a 2 .303

Likelihood Ratio 3.084 2 .214

Linear-by-Linear Association .004 1 .951

N of Valid Cases 282    

Impaired renal function and Intervention Table 4

Chi-Square Tests

  Value df Asymptotic Signi�cance (2-sided)

Pearson Chi-Square 2.355a 2 .308

Likelihood Ratio 2.272 2 .321

Linear-by-Linear Association .058 1 .810

N of Valid Cases 282    
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