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Objective: To determine the frequency of urinary and extra-urinary pathologies and audit the missed
findings on CT KUB scan.
Methods: We retrospectively reviewed 250 consecutive CT KUB studies requested for suspected re-
nal colic at the Radiology department of tertiary care hospital. A consultant radiologist reviewed the
CT KUB images for calculus, non-calculus urinary pathologies, and extra urinary incidental findings
recorded on the proforma. Another consultant reviewed the initial radiological report and tallied it for
any discrepancies. Findings were recorded on the same proforma.
Results: The mean age of patients was 38.56 ±15.22 years. The majority of patients were males as
compared to females, i.e., 163 (65.2%) and 87 (34.8%) respectively. Overall positive yield for urolithi-
asis was 61.2%, congenital anomalies were observed in 6.2%, cyst in 2.8%, infection in 2.2%, and
miscellaneous renal findings in 2.8%. Extra-urinary findings were found in 32% of cases and majority
involved hepatobiliary/spleen (32.5%) followed by musculoskeletal (27.5%).Extra-urinary findings were
more common in females with gynecological etiology being the second common. Discordant findings
were seen in 5.2% of the cases and were mostly in the older age group (above 40years).
Conclusion: Unenhanced CT KUB is an ideal investigation for diagnosing renal / ureteric calculi with
added benefit of excluding alternative diagnosis of renal colic mimickers. However, it should be
wisely advised by physician for considering ionizing radiation and cost of radiological investigation,
particularly in our low socio-economic settings and overburdened health care system.
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Abstract

Introduction

Renal colic is one of the most common

symptoms encountered in the Emergency Depart-

ments, and it affects a wide gamut of the patient

population, irrespective of race, culture or geograp-

hic boundaries. One of the most common cause of

renal colic is Urolithisiasis. Imaging has a critical

role in the initial diagnosis, treatment planning and

post-treatment surveillance of patients with renal c-

olic. Traditionally, it was investigated with a plain ra-

diograph of KUB (kidneys, ureters, and bladder) and

ultrasound followed by intravenous urography1.

Unenhanced helical CT KUB (UHCT) has be-come

the main stay for diagnostic imaging of patients with

suspected urinary tract stones presenting with acu-

te flank pain as recommended by the European As-

sociation of Urology and the American Urological

Association2, 3, 4. It has the highest sensitivity (up

to 95%) of all the available modalities for detecting

renal calculi5. Intravenous urography (IVU) was uti-

lized since 1923 to investigate acute loin pain, how-

ever, unenhanced helical CT KUB has revolutionized

the way uninary tract disease is imaged and has

replaced acute IVU6. This superiority of UHCT is
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due to its ability to (i) detect ureteral stones regar-

dless of size, location and chemical composition,

(ii) detect extra-urinary abnormalities  like append-

icitis, diverticulitis, gynecological abnormalities like

hemorrhagic cysts or ovarian torsion  that mimic

renal colic  (iii) does not require intravenous contr-

ast administration or bowel preparation, (iv) can be

rapidly performed and used in planning endour-

ological procedures7 in predicting success of vari-

ous interventions like percutaneous nephrolithot-

omy (PCNL) and shock wave lithotripsy (SWL). (V)

presence of ureteral wall oedema / perinephricoe-

dema (Vi) recognition of various anomalies, prese-

nce of ectopic, horse-shoe kidney, malrotation, etc

in better planning to avoid complications.

    The symptoms of ureteric colic-flank pain, vom-

iting, and microscopic hematuria, overlap with other

extra-urinary pathologies, including appendicitis,

gynecological problems like hemorrhagic cyst rupt-

ure or ovarian torsion , or diverticulitis6. The fore-m-

ost advantage of Unenhanced helical CT KUB is in

patients with atypical symptoms, vague history, sy-

mptoms overlapping more than one body system,

or clinical presentation from two different disease

processes. Diagnosis of extra-urinary pathology is

essential to adequately triage and manage patie-

nts. It can detect significant conditions with effects

on the course of clinical management8. Studies ha-

ve observed indication creep for CT KUB–a sce-

nario where clinicians have broadened the indica-

tions for unenhanced helical CT KUB after a period

of time. This phenomenon has been observed with

decreasing positive unenhanced helical CT KUB for

stones from 49 to 28% and an increase in the

alternative extra urinary pathology detection from

16 to 45%9.

    Knowledge of extra urinary pathologies allows

radiologists to focus their attention on other struc-

tures when no stone is encountered on unenhan-

ced helical CT KUB. They will be able to recognize

the mimics of urinary colic, detect unrelated but

clinically significant incidental findings, and establ-

ish a systematic approach to improving the detecti-

on of an alternate diagnosis. Our study aims to

determine the frequency of urinary and extra-urinary

pathologies and audit the missed findings on

unenhanced helical CT KUB scans.

    This retrospective cross-sectional study was

conducted at a tertiary care hospital after exem-

ption from the ethical review board with consecutive

sampling of 250 UHCT KUB scans between Jan-

uary to March 2020. All adult patients with renal

colic referred from the emergency department, clin-

ics, in-patients, and outpatients for UHCT KUB we-

re included in the study. CT Scans with artifacts or

incomplete data were excluded from the study.

Methods

    Consultant radiologist with at least 5 years

post-fellowship experience reviewed the images UH

CT KUB to scrutinize for calculus and non-calculus

urinary pathologies, as well as extra-urinary incid-

ental findings. These findings were recorded on a

proforma. The radiologist reviewing the scan was

blinded to the initial radiological report. The reports

were subsequently reviewed by another consultant

radiologist to determine if these pathologies were

mentioned in the primary report. Findings were re-

corded on the same proforma. Results were clas-

sified as positive and negative for renal calculi, pre-

sence of incidental extra urinary findings as well as

whether these were mentioned in the initial report.

    All CT examinations were conducted on 64-

slice MDCT (Siemens) machine. The images were

viewed on the Hospital management and informat-

ion system (HMIS) with 5-mm axial sections.

Reformatted 3-mm coronal and sagittal sections

were available for analysis.

   The CT procedure was performed using depa-

rtmental protocol using exposure factors set at 120

kV and 250–300 mA. The abdomen is scanned

from the level of the xiphoid sternum to the lower

border of the symphysis pubis, using 5-mm colli-

mation with the patient supine once they had the

urge to void. Additional views were obtained with

the patient prone if needed for confirmation of

suspected distal ureteric calculi.
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    SPSS version 24 is used for statistical anal-

ysis. Mean ± SD was calculated for quantitative

variables like the age of the patient. Frequency and

percent-ages were calculated for qualitative variab-

les like gender, urinary findings, extra-urinary find-

ings, and discordant findings. Inferential statistics

were expl-ored using the chi-square test/Fisher

Exact test. P-value <0.05 was considered signifi-

cant.

Results

   The mean age of the patients was 38.56 ±15.22

years with 152 (60.8%) patients’  40 years of age

and 98 (39.2%) patients of more than 40 years of

age. Majority of the patients were males as com-

pared to females, i.e., 163 (65.2%) and 87 (34.8%)

respectively.

   Renal findings were observed in 178 (71.2%)

cases and the overall positive yield for urolithiasis

was 61.2% (60.7% for males and 54.0% for fem-

ales). Of these 178 cases, congenital anomalies

were observed in 11 (6.2%), cysts in 5 (2.8%), infe-

ction in 4 (2.2%) while 5 (2.8%) cases presented

with miscellaneous renal findings (Figure1). More-

over, these findings were mentioned in 171 (96.1%)

reports. An insignificant association of calculi was

observed with age (p-value 0.285) and gender (p-

value 0.089) of the patients.

Fig 1. Percentage of Renal Findings on CT KUB

    Extrarenal findings were found in 80 (32%) ca-

ses (Table 1). They were more common in females

34/80. In 80 cases, hepatobiliary/spleen diseases

were the most common extrarenal findings found in

26 (32.5%) cases followed by musculoskeletal

disease in 22 (27.5%), gastrointestinal tract in 11

(13.8%), genital in 10 (12.5%) while 11(13.8%) had

miscellaneous extrarenal findings. Gynecological fi-

ndings were the second most common incidental

findings in females (8 out of 34–23.5%). Of these

extra-renal findings, only 67 (83.75%) were mentio-

ned in reports. The reported and missed extrarenal

findings are shown in figure 2. Two of the cases

with positive extrarenal findings are given in figures

3 and 4.The frequency of discordant findings was

13 (5.2% of the cases).  A significantly higher pro-

portion of discordant findings were observed in pati-

ents with > 40 years of age as compared to   40

years of age, i.e., 4 (2.6%) and 9 (9.2%) respect-

ively (p-value 0.023). However, gender was found.
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Table 1: Comparison of presence of urinary and extra-urinary  findings with reporting (n=80)

                                   Total (n=80)     Age   40 years    Age >40 years            Male (n=46)            Female (n=34)
                                                            (n=33)                 (n=47)
                                   Mentioned        Mentioned          Mentioned                Mentioned               Mentioned
                                    in Report         in Report            in Report                  in Report                  in Report
Extra Renal Findings
                                   Yes     No         Yes      No           Yes      No                 Yes     No                Yes       No
                                 (n=67)   (n=13)    (n=29)  (n=4)        (n=38)   (n=9)             (n=37)   (n=7)             (n=30)   (n=4)
                                   n (%)   n (%)     n (%)   n (%)         n (%)   n (%)             n (%)     n (%)    n (%)    n (%)

Gastrointestinal Tract      11       0 (0)     2 (100)  0 (0)       9 (100)   0 (0)          8 (100)    0 (0)   3 (100)    0 (0)
                                  (100)

Musculoskeletal             17         5          11        2            6         3                 12 (80)   3 (20)       5      2
System                       (77.3)    (22.7)     (84.6)     15.4)       (66.7)    (33.3)                                          (71.4)    (28.6)

Genital                        9 (90)    1 (10)      6         1          3 (100)    0 (0)              2 (100)   0 (0)              7      1
                                                        (85.7)   (14.3)                                                                     (87.5)    (12.5)

Hepatobiliary/spleen        20        6          6        1             14         5              12       5       8     1
                                 (76.9)    (23.1)    (85.7)   (14.3)        (73.7)    (26.3)               (70.6)    (29.4)          (88.9)    (11.1)

Miscellaneous               10        1        4 (100)   0 (0)           6         1                 3 (75)    1 (25)   7 (100)    0 (0)
                                (90.9)     (9.1) (85.7)   (14.3)



insignificant (p-value 0.754).

Fig 2. Extra urinary Findings on CT KUB

Fig 3. UHCT KUB axial section of a 47-year-old female with: (a) Ir-

regular nodular margins of liver and ascites (solid arrow). (b)

Cholelithiasis (arrow)

Fig 4. UHCT KUB axial section of a 51-year-old male with mul-
tiple mucosal outpouchings in sigmoid colon representing diver-
ticular disease
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Discussion

    In this era, unenhanced CT KUB is

indispensable for the diagnosis and management of

renal/ureteric stone disease which is the one of the

most common cause of renal colic and it affects a

wide gamut of the patient population, irrespective of

race, culture or geographic boundaries. It is accu-

rate, readily available, easy to interpret, and provi-

des additional information on clinically significant

alternate diagnoses. It can be performed in patients

with renal failure when intravenous contrast is cont-

raindicated10 unenhanced CT KUB is also being

utilized to predict the composition of calculi by

measurement of attenuation value (Hounsfield Unit

– HU). Uric acid stones have an attenuation of less

than 400 HU and calcium oxalate stones with more

than 600HU11. Attenuation values are also useful in

predicting treatment response to shockwave litho-

tripsy - higher attenuation requires more number of

shocks and is associated with lower success rat

es12. It can also use to detect congenital abnor-

malities to avoid complications like horse shoe

kidney, ectopic kidneys and used in pre-operative

planning  in predicting success of various endourol-

ogical interventions like percutaneous nephrolitho-

tomy (PCNL) and shock wave lithotripsy (SWL).

One of the major limitations of CT is the radiation

dose, besides cost and availability.

    The mean age of the patients in our study was

38.5 ±15.2years which is similar to a study

conducted by Nadeem M et al at a different tertiary

care hospital in Karachi, Pakistan. The overall

positive yield for urolithiasis is also comparable in

the two studies - 61.2% and 64% respectively13.

However, some of the older studies by Chowdhury

et al and Patatas et al have reported a lower posi-

tive yield of 44% and 47.5%14,15. This could be due

to increasing awareness of clinicians regarding rad-

iation risk and better clinical assessment with a

strong suspicion for urolithiasis. Education and aw-

areness of clinicians regarding radiation risk and

protection can help in further reducing unnecessary

investigations.

   The lifetime chance of urolithiasis is twice in

males compared to females – 10% in males and 5-

10% in females16. In our study, the positivity rate

for urolithiasis was slightly higher in males than in

females, however, it was not statistically significant

– males 60.7% and females 54.0% versus 74% and

52% respectively by H. Jo et al17. This could be

explained by different study population in the two

studies and also change in dietary patterns over

the years. Few Studies regarding global trends in

incidence and burden of urolithiasis has revealed

that worldwide the disease burden secondary to

urolithiasis has increased from 1990 and are not

uniform across various ethnicities and cultures.

Recently studies have shown that the prevalence of

urolithiasis in females has increased in the past

decade16-18.

   One of the most common genitourinary finding

other than urolithiasis was congenital anatomic

variations which were found in nearly equal distri-

bution among both genders. This was followed by

renal cysts. It however differs from other similar

local studies conducted by Nadeem M et al and Ali

A et al which reported renal cysts as the most co-

mmon genitourinary finding after urolithiasis13, 19.

     Extra renal findings were found in 32% of ca-

ses in our study, these have been reported in other

studies to be as high as 45%20. In a study by

Morgan et al, 62.7% of patients had incidental

findings, however only 11% were clinically significa-

nt21. The large variation among various studies rep-

orting incidental findings on CT KUB is likely due

to the classification of incidental pathologies into

“clinically significant” and “truly incidental”. Few

studies conducted on large sample size regarding

the incidental findings on CT KUB and found that

most of these findings were clinically irrelevant

.Also, clinical judgment and investigation ordering

protocols vary significantly in various health faciliti-

es around the world.
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   Similar to other studies, extra urinary findings

were higher in females than in males15, 17, 18. In

our study we  observed  that hepatobiliary patholo-

gies and splenic  pathologies are  the most comm-

only found  without showing gender predilection ,

which is in contrast to other studies where gyne-

cological findings were more common in females. A

possible explanation for this observation in our low

to medium-income developing country and already

overburdened health care system could be the

increasing use of sonography as the first line of

investigation, which is readily available and of lower

cost compared to unenhanced CT KUB. It has been

suggested in several studies that young females

and pediatric patients should first be evaluated with

sonography to rule out alternate diagnosis22.

Sonography has several added easily availability as

most of our population resides in rural areas with

minimum to null health care facilities ,  advantages

of lack of ionizing radiation, cost-effectiveness, high

sensitivity and specificity for renal, upper ureteral,

and ureterovesical junction calculi as well diagnosis

of extra renal pathologies such as appendicitis and

gynecological findings23. Many studies have sug-

gested a combination of renal ultrasound paired

with an X-ray KUB as an alternative to unenhanced

CT KUB scans thereby reducing cost as well as

radiation24. 

    Musculoskeletal incidental findings were more

common in less than 40 years age group whereas

hepatobiliary/spleen pathologies were more

common in the older age group25. These two

systems comprise most of the missed pathologies

on CT KUB, with hepatobiliary being more comm-

on. The reporting radiologist should be vigilant in

analyzing the entire scan, particularly when the CT

KUB scan is negative for urolithiasis. These

systems should be thoroughly scrutinized by

radiologists to avoid reporting errors.

The limitation of our study include following

(1) Small sample size as we collected data of only

250 patients which could not represents a large

population size and ethnicity.

(2) We collected data retrospectively by convenient

sampling hence carries selection bias and does

not represent general population

(3) We did not classified incidental pathologies as

clinically significant or insignificant as only

clinically significant pathologies have impact on

patient management and should not be missed.

   Hence further studies in future with larger

sample size and prospective nature as well as

classifi-cation of incidental findings into significant

and non-significant would be of great help for

accurate population depiction.

Conclusion

     Unenhanced CT KUB is an ideal investigation

for diagnosing renal / ureteric calculi with added

benefit of excluding alternative diagnosis of renal

colic mimickers. It is preferred due to easy

availability, speed, ease of image acquisition,

absence of need for oral or intravenous contrast

media administration, and ability to detect extra-

urinary pathologies such as appendicitis,

diverticulitis or gynecological pathologies such as

hemorrhagic cyst or ovarian torsion. However, it

should be wisely advised by physician considering

risk of ionizing radiation especially in children and

females and relatively high cost as compared to

other radiological investigation in our low socio-

economic setting and overburdened health care

system and recommendation of using sonography

as first line of imaging for young women and

pediatric patients.
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