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OPTIMAL USE OF COMPUTED TOMOGRAPHY KIDNEY, 
URETER, AND BLADDER: REVIEW OF PATIENTS PRESENTING 
WITH ACUTE FLANK PAIN 
Muhammad Asif1 , Naveed Haroon1, Bilal Ahmed1, Shamsullah Burki2, Syed Ikramullah1

 ABSTRACT

Objective: To describe detection and management of alternative pathology established by Computed Tomography 
(CT) Kidney, Ureter, and Bladder (KUB) in patients associated with acute flank pain.

Methodology: This retrospective review of 300 patients, presented with acute flank pain during one year from 
March 2019 to March 2020. All Computerized Tomographies were ordered from the Emergency Room after con-
sultation with a urologist and subsequently reported by a consultant radiologist having a minimum of two years of 
experience in reporting non-contrast CT scans.

Results: A total of 300 patients presented to the emergency room with acute flank pain, out of whom 198 (66%) 
were male and 102 (34%) were female patients with a mean age of 35 years. The majority (n=249) of the patients 
were diagnosed with ureteric calculi and the remaining 51 patients (17%) came out to have alternative radio-
logical findings. Eighteen (35.2%) patients were those who needed acute surgical management which included 
13 female and 5 male patients. The remaining 33 (64.7%) patients were referred to specialized clinics as there 
was no emergency involved. The clinically important alternative findings were overall higher in the female cohort 
i.e., 25.5% versus 9.8% in male patients. Genitourinary findings were discovered in 11(21.5%) patients while 7 
(13.7%) patients had non-genitourinary pathologies requiring emergency management.   

Conclusion: CT-KUB is a useful tool for investigating acute flank pain aiding the decision-making process. The 
majority of the patients were diagnosed to have ureteric calculi with a significant number of alternative diagnoses 
mainly in the female population. 
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independence and it can detect alternative abdominal 
pathologies. The purpose of this study was to assess 
the detection rate of alternative pathologies by Com-
puted Tomography (CT) Kidney, Ureter, and Bladder 
(KUB) in patients presenting with acute flank pain.

 METHODOLOGY

This retrospective analysis of 300 patients, present-
ed with acute flank pain to the emergency department 
of Lady Reading Hospital for one year from March 
2019 to March 2020. All these patients were advised 
non-contrast Computed Tomography (CT) Kidney, Ure-
ter, and Bladder (KUB) done on 160 slicers, Toshiba 
Aquilion Prime™, and viewed on institutional Radiant 
Dicom viewer software. All CT scans were reported by 
a consultant radiologist having a minimum of two years 
experience in reporting Noncontrast CT scans. Alter-
native diagnoses were subdivided into clinically signif-
icant and insignificant. Clinically significant alternative 

 INTRODUCTION

Acute flank pain is a common presentation to Emer-
gency Room with a lifetime incidence of 12%.1 Smith 
et al in 1995 first time suggested the vital role of Un-
enhanced Helical Computerized Tomography (UHCT) in 
the diagnosis of acute flank pain.2 Unenhanced Helical 
Computerized Tomography (UHCT) is now the gold stan-
dard imaging modality for the diagnosis of ureteric and 
renal stones replacing Intravenous Urogram (Intrave-
nous Urogram (IVU)) and ultrasonography.3 Exposure to 
radiation is an important disadvantage of Unenhanced 
Helical Computerized Tomography (UHCT).4 The differ-
ence between the radiation dose is 2.5 mSv for Intra-
venous Urogram (IVU) versus 4.7 mS for Unenhanced 
Helical Computerized Tomography (UHCT) performed 
for renal colic.5 On the other hand, Unenhanced Helical 
Computerized Tomography (UHCT) has multiple advan-
tages such as diagnostic accuracy, no contrast-related 
complications, rapidity, cost-effectiveness, operator 
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diagnoses were those that required emer-
gency management while clinically insignifi-
cant diagnoses required deferred treatment. 
The alternative pathologies were further sub-
divided into genitourinary and non-genitouri-
nary for ease of assessment. 

 RESULTS

A total of 300 patients presented to the 
emergency room with acute flank pain, out of 
whom 198 (66%) were male and 102 (34%) 
were female patients with a mean age of 35 
years. The majority (n=249) of the patients 
were diagnosed with ureteric calculi and the 
remaining 51 patients (17%) came out to 
have alternative radiological findings (Fig 1). 
Eighteen (35.2%) patients were those who 
needed acute surgical management which 
included 13 female and 5 male patients. 
The remaining 33 (64.7%) patients were 
referred to specialized clinics owing to the 
fact that there was no emergency involved. 
The clinically important alternative findings 
were overall higher in the female cohort i.e. 
25.5% versus 9.8% in male patients. Gen-
itourinary findings were discovered in 11 
(21.5%) patients while 7 (13.7%) patients 
had non-genitourinary pathologies requiring 
emergency management.

 DISCUSSION

Ureteric lithiasis is very common in our 
part of the world. These patients usually 
present with acute flank pain. Noncontrast 
Computed Tomography (CT) Kidney, Ureter, 
and Bladder (KUB) is the gold standard in-
vestigation for these stones with a sensitivity 
and specificity of 96-100 %.6 Noncontrast 
Computed Tomography (CT) Kidney, Ureter, 
and Bladder (KUB) is rapidly performed, with-
out needing iodinated contrast and bowel 
preparation.6-9 The detection rate of alterna-
tive pathologies in this study is 17% which is 
comparable with a similar study by Nadir et 
al 2012 who detected alternative pathologies 
in 14 % of patients.10 Sarofim et al 2016 di-

agnosed 33.5% with alternative pathologies 
but only 7% had clinically significant diagno-
ses requiring acute management. Likewise, 
in various other similar studies, the rate of 
detection of alternative pathologies ranged 
from 10 to 15%.9,11 Urologists and Emer-
gency physicians are more apt in diagnosing 
ureteric calculi on Computed Tomography 
(CT) Kidney, Ureter, and Bladder (KUB) in as 
many as 67 % of cases while the figures are 
quite lower among other specialists (43%). 
The detection rate of ureteric calculi is sig-
nificantly high in our study (83%) considering 
the fact Computed Tomography (CT) Kidney, 
Ureter, and Bladder (KUB) is primarily ad-
vised by a consultant urologist. keeping in 
view our detection rate of alternative pathol-
ogies (17%), which is somewhat comparable 
to alternative diagnosis among urologists 
(12%) and ED physicians (18%).12 In the fe-
male population, the detection rate of ureter-
ic calculi is low while alternative pathologies 
are diagnosed more frequently compared to 
the male population.13,14 Similar findings are 
discussed in our study which indicates that 
the female population needs more detailed 
evaluation before exposing them to radiation.

Ahmed et al emphasized that Computed 
Tomography (CT) Kidney, Ureter, and Bladder 
(KUB) should be advised to those patients 
who present with flank pain having had a 
prior history of urolithiasis, flank tender-
ness, dysuria, and/or microscopic hematu-
ria. Whereas, the rest of the patients need 
to be first worked up with ultrasound and 
x-ray KUB only to be followed by Computed 
Tomography (CT) Kidney, Ureter, and Bladder 
(KUB) in case of inconclusive previous radiol-
ogy.9

This study has its share of limitations, 
firstly in being a retrospective analysis fol-
lowed by a lack of standardized protocol for 
Computed Tomography (CT) Kidney, Ureter, 
and Bladder (KUB) reporting. In addition, 
there were delays involved when it came to 
the timely release of reports as well. The final 

limitation was our inability to follow up with 
these patients with further imaging and bi-
opsies to confirm our alternative pathologies.

 CONCLUSION

Computed Tomography (CT) Kidney, Ure-
ter, and Bladder (KUB) is a useful tool for 
investigating acute flank pain aiding the de-
cision-making process. The majority of the 
patients were diagnosed to have ureteric cal-
culi with a significant number of alternative 
diagnoses mainly in the female population. 
A concerted effort in terms of assessment is 
needed especially in female patients before 
ordering Computed Tomography (CT) Kidney, 
Ureter, and Bladder (KUB) to optimize its use 
in a clinical setting.

 REFERENCES

1.	 Trinchieri A. Epidemiology of urolithia-
sis: an update. Clin Cases Miner Bone 
Metab. 2008;5(2):101-6.

2.	 Smith RC, Rosenfield AT, Choe KA, 
Essenmacher KR, Verga M, Glickman 
MG, et al. Acute flank pain: compar-
ison of non-contrast-enhanced CT 
and intravenous urography. Radiology. 
1995;194(3):789-94. DOI: 10.1148/
radiology.194.3.7862980

3.	 Ahmed F, Zafar AM, Khan N, Haider Z, 
Ather MH. A paradigm shift in imaging 
for renal colic-Is it time to say good 
bye to an old trusted friend. Int J Surg. 
2010;8(3):252-6.

4.	 Homer JA, Davies-Payne DL, Peddinti 
BS. Randomized prospective compar-
ison of non-contrast enhanced helical 
computed tomography and intrave-
nous urography in the diagnosis of 
acute ureteric colic. Australas Radiol. 
2001;45(3):285-90. DOI:10.1046/
j.1440-1673.2001.00922.x

5.	 Denton ER, Mackenzie A, Greenwell 
T, Popert R, Rankin SC. Unenhanced 
helical CT for renal colic--is the ra-
diation dose justifiable? Clin Radiol. 



VOL. 36 NO. 1 | Journal of Postgraduate Medical Institute  27

Optimal use of Computed Tomography Kidney, Ureter, and Bladder: Review of Patients presenting with Acute Flank Pain

DOI:10.1016/S0022-5347(05)00987-
0

12.	 Nadeem M, Ather MH, Jamshaid A, 
Zaigham S, Mirza R, Salam B. Rationale 
use of unenhanced multi-detector CT 
(CT KUB) in evaluation of suspected re-
nal colic. Int J Surg. 2012;10(10):634-
7. DOI:10.1016/j.ijsu.2012.10.007 

13.	 Hall TC, Stephenson JA, Rangaraj A, 
Mulcahy K, Rajesh A. Imaging protocol 
for suspected ureteric calculi in patients 
presenting to the emergency depart-
ment. Clin Radiol. 2015;70(3):243-7. 
DOI: 10.1016/j.crad.2014.10.013

14.	 Patatas K. Does the protocol for sus-
pected renal colic lead to unnecessary 
radiation exposure of young female pa-
tients. Emerg Med J. 2010;27(5):389-
90. DOI:10.1136/emj.2009.084780

1999;54(7):444-7. DOI:10.1016/
s0009-9260(99)90829-2

6.	 Rekant EM, Gibert CL, Counselman FL. 
Emergency department time for eval-
uation of patients discharged with a 
diagnosis of renal colic: unenhanced 
helical computed tomography versus 
intravenous urography. J Emerg Med. 
2001;21(4):371-4. DOI:10.1016/
s0736-4679(01)00376-6

7.	 Homer JA, Davies-Payne DL, Peddinti 
P, Spencer B;., Dretler BA. Randomized 
pro-spective comparison of non-con-
trast enhanced helical com-puted to-
mography and intravenous urography in 
thediagnosis of acute ureteric colic. Urol 
ClinNorth Amer. 2000;45:231-41.

8.	 Schulz RJ, Gignac C. Application 
of tissue-air ratios for patient dos-
age in diagnostic radiology. Ra-
diology. 1976;120(3):687-90. DOI: 

10.1148/120.3.687
9.	 Ahmad NA, Ather MH, Rees J. Inciden-

tal diagnosis of diseases on un-en-
hanced helical computed tomography 
performed for ureteric colic. BMC Urol. 
2003;3(1). DOI:10.1186/1471-2490-
3-2

10.	 Khan N, Ather MH, Ahmed F, Zafar 
AM, Khan A. Has the significance of 
incidental findings on unenhanced 
computed tomography for urolithiasis 
been overestimated? A retrospective 
review of over 800 patients. Arab J Urol. 
2012;10(2):149-54. DOI:10.1016/j.
aju.2012.01.002

11.	 Hoppe H, Studer R, Kessler TM, Vock P, 
Studer UE, Thoeny HC. Alternate or ad-
ditional findings to stone disease on un-
enhanced computerized tomography for 
acute flank pain can impact manage-
ment. J Urol. 2006;175(5):1725-30; 

Author’s Contribution
MA helped in the write up of the manuscript. NH conceived the Idea and reviewed the manuscript. BA helped in the collection of the data. SB helped 
in the provision of data and review of the manuscript. SI contributed to the write up of the manuscript.Authors agree to be accountable for all as-
pects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Conflict of Interest
Authors declared no conflict of interest

Grant Support and Financial Disclosure
None

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author upon reasonable request.


