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Background: Renal colic is a common emergency centre (EC) complaint worldwide, but its epidemiology and 

strategies for evaluation and treatment have been little reported in Africa. To the best of our knowledge, this 

is the first study aimed at evaluating the radiological investigations, management, and analysis of demographic 

characteristics of patients with urinary system stones who visited the EC. 

Method: A 3-year retrospective study of a total of 435 patients with acute renal colic who underwent radiologic 

investigations was included in this study. The overall positive stone rate, stone location, size, and hydronephrosis 

grade were assessed. The sensitivity and specificity of ultrasound were evaluated using patients with both an 

ultrasound and a non-contrast CT (NCCT). 

Results: The mean age of the patients was 34.7years; males accounted for 71.3% ( n = 310), while females were 

28.7% ( n = 125). Urolithiasis was found in 63.4% of the cases, 71.3% of males and 28.7% of the females had 

a stone diagnosis ( P < 0001). There was no statistically significant association between age and stone diagnosis 

( P > 0.05). The sensitivity and specificity of USG were 86.1% and 94%, respectively. Seventy-two percent of the 

cases had ureteral stones (29% in proximal, 25% in UVJ, 9% in mid, and 9% in distal ureter), followed by 28% 

having renal stones (19% calyces and 9% in renal pelvis). The mean size of the stone was 5.9 ± 1.8, half of the 

cases harbour stone size < 5mm, followed by 30% in 5mm-1cm. 

Conclusion: Due to the scarcity of well-equipped tertiary care hospitals and the low socioeconomic status of 

the patients living in Sub-Saharan Africa, Ultrasound can be the initial investigation of choice because it is safe, 

cheap, and may help guide diagnosis and the need for further imaging. However, NCCT remains the gold standard 

diagnosis of choice for acute flank pain. 
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Acute flank pain due to renal colic is one of the most severe pain

atterns that has a significant burden and is a common presentation to

he emergency room worldwide [1] . Renal colic affects about 12% of

he population, resulting in 1.2 million persons seeking health facilities

nnually. Renal colic pain is multifactorial, with blockage of urine flow

eading to an increase in intrarenal and intraureteral pressure with resul-

ant ureteral smooth muscle contraction [2] . Sudden-onset flank pain,

ausea, and vomiting followed by radiating pain are the most common

anifestations of patients with renal colic in the emergency centre. 

Urolithiasis is a common condition in western and non-western coun-

ries, with prevalence rates ranging from 7 to 13% in North America, 5–

% in Europe, and 1–5% in Asia. Stone prevalence and incidence vary

ith age, peaking in 40-60years of life, with low incidence in children

nd the elderly, with male predominance in prevalence and incidence

n a 2:1 ratio compared with females [3] . 
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In evaluating suspected acute renal colic patients, NCCT remains the

old standard diagnosis of choice. It increases the sensitivity for detect-

ng urolithiasis, including radiolucent stones, and the benefit of identify-

ng other aetiologies mimicking renal colic. It also provides detailed in-

ormation to improve the diagnosis and management of suspected renal

olic [4] . Non-contrast CT has a high sensitivity (95-97%) and speci-

city (96-100%) for the detection of urinary tract calculi with a high

egative predictive value [5] . 

Due to the scarcity of well-equipped tertiary care hospitals and the

ow socioeconomic status of the patients living in Sub-Saharan Africa,

ltrasound can be the initial investigation of choice because it is safe,

heap, and may help guide diagnosis and the need for further imaging.

otably, it is a good option in paediatric and pregnant patients with the

dvantage of being non-invasive, and has no exposure to radiation, al-

eit it is operator-dependent [6] . Ultrasound is also a reasonable investi-

ation of choice in young female patients with flank pain as most young

emales have a low positive stone rate compared to male patients [7] .

everal studies reported that ultrasound alone had a better sensitivity

f about 73.5%, 92.7% specificity, and 74.5% of a negative predictive

alue for detecting urolithiasis. In comparison, some other studies re-

orted a low sensitivity rate of about 53% [ 8 , 9 ]. Based on the reported
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tudies in the literature, the initial radiological investigation of choice

emains controversial. 

To date, there have been no studies regarding epidemiologic and ra-

iological findings of renal colic in the emergency centre reported from

omalia, and this is the first study aimed to investigate the radiological

valuation, management, and analysis of demographic characteristics of

atients with urinary system stone disease who visited the emergency

entre. 

ethods 

A total of 435 patients with acute renal colic who have received the

iagnostic code of urolithiasis (N20-23) in agreement with the Interna-

ional Classification of Diseases (ICD-10) system that underwent radio-

ogic investigations either ultrasound (US) and non-contrast computed

omography KUB (NCCT) were retrospectively reviewed between 2018-

020 using their electronic medical records in the hospital information

ystem (HIS). The primary outcome measure was the epidemiology of

rolithiasis in acute renal colic patients. The secondary outcome mea-

ure was prioritizing the radiological modalities. The emergency physi-

ians followed a standard protocol for evaluating these patients. These

atients underwent ultrasound as the initial diagnostic modality to de-

ect hydronephrosis, which was confirmed with non-contrast CT KUB.

aediatric patients, pregnant women, patients needing intravenous con-

rast, and those lacking or missing radiologic imaging were excluded

rom the study. 

Age along with gender, clinical and radiological reports were

ecorded. The multidetector unenhanced CT KUB protocol was the stan-

ard conventional CT scan, and the results were reviewed using Picture

rchiving and communication system (PACS) imaging technology. Axial

with 1 mm cross-section), coronal and sagittal planes NCCT were used

o determine stone size and localization. Stone location was documented

s ureter (upper ureter stone, mid, distal ureter, and ureterovesical junc-

ion) and renal (calyces and renal pelvis). For comparative analysis, the

tone size was divided into < 5mm, 5-10mm, 11-20mm, 21-30mm, and

 30mm. 

The sensitivity and specificity for ultrasound were evaluated using

hose patients who had both the US and a CT ( n = 262), which was based

n direct visualization of stone on ultrasound and the suspected presence

f stone based on indirect USG findings (hydronephrosis). The antero-

osterior diameter of the renal pelvis and the Society of Fetal Urology

SFU) staging system was used to determine and grade the presence of

ydronephrosis [10] . 

Furthermore, data collected include the type of management (con-

ervative, surgery) and the indication of surgery in patients planned for

ntervention (1. emergency operation for bilateral ureteral obstruction

r a functional or structural solitary kidney, 2. patients with treatment

ailure after medical expulsive therapy, and 3. patients having larger

tone size). 

The ethical committee of our institution received the ethics approval

orm (REF. MSTH-). Patients gave their informed consent. 

The data were analysed using descriptive and inferential metrics.

or categorical variables, the frequencies and percentages were reported

s point estimates. Quantitative variables, the mean ± (SD), were used

henever possible. Bivariate analyses were used to determine the rela-

ionship between variables. A p -value of < 0.05 was considered statisti-

ally significant. The Statistical Package for Social Sciences (SPSS -IBM)

or Windows version 23 was used for all statistical analyses. 

esults 

A total of 435 patients with renal colic that underwent radiologic

nvestigations were included in the study. The mean age of the patients

as 36.7years old. The age group between 19-39-years was the most

redominant (66.4%), followed by 40-59-years (22.7%), and > 60years

n about 10.8%. Regarding gender distribution of the patients, males
359 
ere more than two-thirds of the study population and accounted for

1.3% ( n = 310) of the total cases, while females were 28.7% ( n = 125).

ost patients (90.5%) had an initial ultrasound, and a conformational

on-contrast abdominal CT was performed for 60.2%. Urolithiasis was

ound in 63.4% of the cases, 71.3% of males and 28.7% of the females

ad a stone diagnosis ( P < 0001). There was no statistically significant

ssociation between age and stone diagnosis ( P > 0.05). 

Regarding the characteristics of urolithiasis, 72% of the cases had

reteral stones (29% in proximal, 25% in UVJ, 9% in mid, and 9% in

istal ureter), followed by 28% having renal stones. The mean size of the

tone was 5.9 ± 1.8, varying from millimetric stones to complex staghorn

tones. Half of the cases harbour stone size < 5mm, followed by 30% in

mm-1cm in size. Eighty-six percent of the cases had unilateral stones,

hile 14% of the cases were bilateral. 5% of the stone cases were soli-

ary kidneys. 33%, 36%, 8%, 4% of the cases had grade 1, 2, 3, 4 hy-

ronephrosis, while 19% had no hydronephrosis ( Table 1 ). 

The sensitivity and specificity of USG were 86.1% and 94%, respec-

ively. We found that ultrasound has a high positive rate for ureteral

tone detection in 79% of the cases, although detection of ureteral stones

ess than 5mm in size was 70%. Ultrasound revealed a false negative

n stone locations for ureterovesical junction [19] , 14 in distal ureteral

tone, six in the mid ureter, and three in the upper ureter. 

Sixty-three percent of the cases were managed conservatively (anal-

esics and medical expulsive therapy), while 37% of the patients under-

ent surgery. Regarding surgery indications, 32% of the patients were

mergency, 33% were treatment failure, and the remaining 35% needed

efinitive management due to larger stone size. Surgical interventions

ere more in patients with larger stone sizes. 

iscussion 

This study identifies an area that is of interest, especially in So-

alia and the rest of Africa. Renal colic is a common EC complaint

orldwide-but, its epidemiology and strategies for evaluation and treat-

ent have been little reported in Africa. The prevalence of urolithia-

is has increased in developed and low-income countries over several

ecades [11] . The hot climate and water scarcity have increased the oc-

urrence of urolithiasis in Sub-Saharan African countries. To date, there

ave been no studies regarding epidemiologic and radiological findings

f renal colic in the EC reported from Somalia. This is the first study

o investigate the radiological evaluation, management, and analysis of

emographic characteristics of patients with urinary system stone dis-

ase who visited the EC. In our study, urolithiasis was found in 63.4% of

he cases. A systematic review, multispecialty, evidence-based consen-

us in line with the American College of Emergency Physicians (ACEP)

egarding imaging in renal colic suggests that ultrasound may provide

dequate diagnostic information to guide initial treatment. The ACR rec-

mmends that CT is “usually appropriate ” and ultrasound “may be ap-

ropriate ” for diagnosing acute flank pain [12] . The European Associ-

tion of Urologists (EAU) recommends non-contrast computed tomog-

aphy (NCCT) as the initial radiologic modality for acute flank pain.

onetheless, if available, the EAU recommends ultrasound to be used

nitially; because it is safe, inexpensive, and radiation-free [13] . 

In evaluating suspected acute renal colic patients, NCCT remains the

old standard diagnostic modality (stone protocol). NCCT has a high

ensitivity (95-97%) and specificity (96-100%) for detecting urinary

ract calculi with a high negative predictive value [14] . A large study

rom U.S. emergency centres comprising 830,785 adult patients with

ewly diagnosed nephrolithiasis over 8-years declared that the use of

ltrasound as the initial imaging of suspected renal colic increased from

.7% to 6.9%. At the same time, the CT remained stable at 85.8% [15] .

ecently Osmangazi University STONE score was introduced that com-

oses four parameters (nausea, stone history, creatinine, and haema-

uria), with a total score of 9, with a cut-off value of > 3, indicating the

eed for computerized tomography imaging. It is a beneficial and sim-
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Table 1 

Characteristics of urolithiasis patients. 

Variables No. of the patients Percentage % 

Urolithiasis 

Yes 

No 

276 

159 

63.4% 

36.6% 

Stone location 

Ureter 199 72% 

Proximal 

Mid 

Distal 

Ureterovesical 

80 

25 

25 

69 

29% 

9% 

9% 

25% 

Renal 77 28% 

Calyces 

Renal pelvis 

52 

25 

19% 

9% 

Stone size 

< 5mm 

5-10mm 

11-20mm 

21-30mm 

> 30mm 

141 

83 

36 

8 

8 

51% 

30% 

13% 

3% 

3% 

Number of stones 

Single 

Multiple 

237 

39 

86% 

14% 

Hydronephrosis grade 

No 

Grade 1 

Grade 2 

Grade 3 

Grade 4 

52 

92 

99 

22 

11 

19% 

33% 

36% 

8% 

4% 
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le tool in the ER to reduce unnecessary CT in renal colic patients. It

lso lowers health-related costs and ionizing radiation exposure [16] . 

Ultrasound is a non-invasive, non-expensive, and reproducible imag-

ng technique, achieving accurate diagnosis in most cases without the

eed for radiation, and should be considered the primary imaging tech-

ique in patients with suspected renal colic. Regarding the sensitivity

nd specificity of ultrasound for the detection of urolithiasis; our study

eported a higher sensitivity and specificity rate of about 

86.1% and 94%, respectively, based on direct visualization of stone

n ultrasound and the suspected presence of calculi based on indirect

SG findings (hydronephrosis). A study by Riddell J et al. reported a

imilar overall positive rate of ultrasound [17] . Ultrasound alone had

 better sensitivity of about 73.5%, 92.7% specificity, and 74.5% of

he negative predictive value, as reported by Thungkatikajonkit P et al.

8] . Roberson NP and associates reported 69 paediatric ureteral stones

omparing ultrasound versus computed tomography to detect ureteral

tones and concluded that USG has a low sensitivity of about 53%

9] . Due to the scarcity of well-equipped tertiary care hospitals and

he low socioeconomic status of the patients living in SSA, Ultrasound

an be the initial investigation of choice because it is safe and cheap.

t can determine calculi in the renal collecting system and document

ydronephrosis [18] . 

Female patients are at the highest risk for developing solid cancer

rom exposure to ionizing radiation [19] . Ultrasound investigation for

ank pain may be relevant to minimize radiation risk. The presence

f urolithiasis in females was low compared to male patients at about

8.7%, which agrees with most of the reported studies in the literature

7] . Young female cases presenting with flank pain pose a particular

iagnostic challenge. Likewise, the significant percentage of negative

nvestigations in females suggests a possibility for revision in the current

riteria for using CT KUB [19] . 

The limitations of our study include that it is a single-centre retro-

pective study. Further large, randomized studies are required to deter-

ine the accuracy of ultrasound regarding the evaluation of renal colic.

issemination of results 

Results from this study were presented to provincial authorities and

ave been informally shared with clinical staff at the data collection site.
360 
onclusion 

Due to the scarcity of well-equipped tertiary care hospitals and the

ow socioeconomic status of the patients living in Sub-Saharan Africa,

ltrasound can be the initial investigation of choice because it is safe,

heap, and may help guide diagnosis and the need for further imaging.

owever, NCCT remains the gold standard diagnostic modality for acute

ank pain. In our study, urolithiasis was found in 63.4% of the cases;

emales have a lower stone rate than males at about 28.7%. Young fe-

ale cases presenting with flank pain pose a particular diagnostic chal-

enge. Likewise, the significant percentage of negative investigations in

emales suggests a possibility for revision in the current criteria for using

T KUB. 
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