4

Open Journal of Radiology, 2024, 14, 25-32

"“ Scientific https://www.scirp.org/journal/ojrad
0 “ Research :
94% Publishing ISSN Online: 2164-3032

@,

ISSN Print: 2164-3024

Contribution of Computed Tomography to the
Diagnosis of Urinary Lithiasis in a West African
University Hospital

Some Milckisédek Judicaél Marouruana?®*, Tankoano Aida Ida2, Ouedraogo Pakisba Ali?,
Tonde Kouka Francgois Dassis?, Kindo Bassirou!, Zanga Soré Moussa3, Ouedraogo Nina-Astrid?,
Bamouni Yomboé Abel>

"Department of Medical Imaging, Ouahigouya Regional University Hospital, University of Ouahigouya, Ouahigouya, Burkina Faso
“Department of Medical Imaging, Souro Sanou University Hospital, Nazi Boni University, Bobo Dioulasso, Burkina Faso
*Department of Medical Imaging, Charles de Gaulle University Paediatric Hospital, Joseph Ki Zerbo University, Ouagadougou,
Burkina Faso

‘Department of Medical Imaging, Bogodogo University Hospital, Joseph Ki Zerbo University, Ouagadougou, Burkina Faso
*Workers’ Health Office, Joseph Ki Zerbo University, Ouagadougou, Burkina Faso

Email: ojrad@scirp.org

How to cite this paper: Marouruana, Abstract
S.M.]., Ida, T.A., Ali, O.P., Dassis, T.K.F.,
Bassirou, K., Moussa, Z.S., Nina-Astrid, O.

and Abel, B.Y. (2024) Contribution of

Introduction: Urinary lithiasis is defining as a condition characterized by the
formation of concretions in the kidneys or urinary excretory tract. We aimed to

Computed Tomography to the Diagnosis of
Urinary Lithiasis in a West African Univer-
sity Hospital. Open Journal of Radiology,
14, 25-32.
https://doi.org/10.4236/0jrad.2024.142003

Received: March 18, 2024
Accepted: May 11, 2024
Published: May 14, 2024

Copyright © 2024 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

[ONom

study professional practice in CT urinary lithiasis at CHUYO. Materials and
method: This was a descriptive cross-sectional study with retrospective data
collection covering 3 years from January 2017 to December 2019. Results: In
general, it was noted that CT scans in our environment provide all the elements
needed by urologists to diagnose urinary lithiasis and its impact on the urinary
system. However, there are shortcomings, particularly in terms of the accuracy
of the shape and density of the stones in the CT scan reports, which does not
make it easier for urologists to decide on treatment. Conclusion: Computed
tomography plays a major role in the diagnosis and therapeutic management of
urinary lithiasis, and its use needs to be improved in our context.
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1. Introduction

Urinary lithiasis is defined as a condition characterized by the formation of con-
cretions (stones) in the kidneys or urinary excretory tract [1]. Urinary tract in-
fections and certain risk factors such as dietary habits, particularly a high-salt
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diet, a diet containing excess protein, poor hydration, a sedentary lifestyle, cer-
tain medications, and environmental factors play a significant role in the devel-
opment of certain lithiasis diseases [2]. Urinary lithiasis is a public health prob-
lem because of its frequency, complications, and the high cost of treating it. It is
widespread throughout the world, with prevalence ranging from 7% to 13% in
North America, 5% to 9% in Europe, and 1% to 5% in Asia [3]. In Burkina Faso,
one study found a prevalence of 12.52% [4].

Computed tomography (CT) plays a fundamental role in the diagnosis, treat-
ment, and follow-up of urinary lithiasis, particularly in mapping the lithiasis,
looking for complications, and determining the chemical composition of the
stones, which determines the therapeutic decision (medical or surgical). The in-
formation provided by abdominal CT or urocomputed tomography should help
the urologist decide whether to treat the patient medically or surgically. This study
aims to answer the question of whether the radiologist provides the CT scan with

all the information needed by the urologist to manage the patient with urolithiasis.

2. Materials and Methods

Our study took place in the Radiology Department and the Urology-Andrology
Department of the CHU Yalgado OUEDRAOGO. It was a descriptive cross-
sectional study over a 03 year from January 2017 to December 2019. Data collec-
tion was retrospective.

The target population consisted of all patients at the CHU-YO who were re-
ferred to the Radiology, Urology-Andrology, and Laboratory departments of the
CHU-YO during the study period for symptoms of urinary lithiasis. The study
population consisted of all CT scan report forms, clinical records, and biochem-
ical test report forms of patients found to have urolithiasis. All cases of urolithia-
sis diagnosed by CT during the study period were included in the study (exhaus-
tive sample of cases). Cases of urolithiasis diagnosed by other means not involv-
ing CT were excluded.

The variables studied were epidemiological, clinical, CT scan (topography,
side affected, number of stones, density, shape of stone, and impact on the uri-
nary tract), biochemical, and therapeutic. To assess the critical role of computed
tomography (CT) in diagnosing urinary lithiasis, we used qualitative (shape of
stone) and quantitative (density) variables.

The data were collected using a data collection form, based on CT scan and
biochemical test report forms. At the Radiology Department, we consulted the
CT scan reports. At the Urology-Andrology Department, we used the patients’
clinical records. These clinical records also included the results of the biological
tests performed.

We obtained permission from the hospital to conduct our study. During the
study, we had access to data relating to CT scans, biochemical tests, and patients’
clinical records. The confidentiality of the information collected was respected.

Microsoft Word office software was used for text entry. The tables and figures

were created using Microsoft Excel office software. Data were captured and ana-
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lyzed using epi info software version 7.1.3.3.
We performed a descriptive analysis of the variables collected in the form of

proportions.

3. Results

3.1. General Information

During the study period, the prevalence of urinary lithiasis was 1.4%. The aver-
age age was 39, with extremes of 2 and 74. Male patients accounted for 71.80%

and female patients for 28.20%, giving a sex ratio of 2.53.

3.2. Clinical Data

The reasons for consultation varied. Table 1 shows the frequency of urinary li-

thiasis according to the reasons for consultation.

3.3.CT Scan Data

Lithiasis was found all along the urinary tract. The topography was specified in
all cases. Table 2 shows the distribution of urinary calculi according to their to-
pography.

The right side was the most affected, accounting for 51.5% of cases, followed
by the left side (36.3%) and both sides (12.2%).

The shape of the stone was specified in 18 cases, but not in the other 81. The
distribution of urinary calculi according to their shape is shown in Figure 1.

The density of the stones was specified in 50 cases and not specified in 149
cases. Table 3 shows the distribution of urinary lithiasis according to density.

The impact of the stones on the urinary tract was specified in all cases. Of the
99 patients, 58.5% had a complication. These were mainly ureterohydronephro-
sis with a frequency of 30.3% followed by hydronephrosis (18.1%).

Table 1. Distribution of urinary lithiasis according to the reason for consultation.

Reasons for consultation Frequency (n) Percentage (%)
Renal colic 28 28.3
Lower back pain 27 27.3
Haematuria 02 02
Other 42 424
Total 99 100

Table 2. Distribution of urinary lithiasis according to the topography of the lithiasis.

Topography Frequency (n) Percentage (%)
Caliciel 95 47.73
Pyloric 36 18.09
Pyelocalic 02 01
Pyeloureteral junction 05 02.51
Lumbar urethra 16 08.04
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Continued
Ureteral iliac 03 01.5
Pelvic urethra 30 15.07
Bladder 12 06.03
Total 199 100

Table 3. Distribution of urinary lithiasis according to density.

Density Frequency (n) Percentage (%)
Uric acid 08 04
Magnesium ammonium phosphate 06 03
Calcium oxalate dihydrate 05 02.5
Cystine 03 01.5
Undetermined 28 14
Not specified 149 75
Total 199 100
90 -
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. - - ==/ [ J
Punctiform Mass Rounded Oval Corraliform Not specified

Figure 1. Distribution of urinary calculi according to form.

3.4. Therapeutic Data (Figures 2-4)

Of the 99 patients, 10 had micro calculi, which were eligible for medical treat-

ment. Treatment depended on age, associated complications, and the type and

size of the stone. The remaining 89 patients were treated surgically.

Figure 2. Uro-CT in axial section without injection of contrast medium,

parenchymal window: non-obstructive right renal lithiasis (arrow).
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Figure 3. Coronal reconstruction CT scan without injection of
contrast medium, parenchymal window: left ureteral lithiasis
with dilatation of the upstream lumbar ureter (arrow).

Figure 4. Uro-CT in axial section without injection of contrast
medium, parenchymal window: bladder lithiasis (arrow).

4. Discussion

4.1. General Information

The prevalence of urinary lithiasis in our series was 1.4%. Ondziel et al [5] in
Brazzaville found a hospital prevalence of 4.64%. This relatively difference could
be explained by the large variability in the size of the samples studied, the dura-
tion, location, and type of study.

There was a predominance of males, with a sex ratio of 2.53. These results are
comparable to those reported by Kaboré ef al. [4] in Ouagadougou with a male
predominance (65.7%), comparable to those reported in Brazzaville (59.1%) [5]
and Tunisia [6] (60.7%). This could be explained by the length of the urethra in
men, whereas the shortness of the female urethra and the power of the urinary
jet means that women can eliminate their stones more easily. However, other
authors such as Joual [7] and Antoine [8] believe that there is no gender predo-

minance.

4.2. Clinical Data

In our study, urinary lithiasis was revealed in most cases by pain of the renal
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colic type (28.2%). These results are like those of Kaboré et al /4/ and Mohamed
[9] who found frequencies of 32% and 20.7% of renal colic respectively in their
series. In contrast, Odzebe ef al [10] highlighted acute retention of urine as the
main reason for consultation. This could be explained by the fact that the clinical
manifestation of urinary lithiasis is linked to the topography of the stone in

question.

4.3. CT Scan Data

CT revealed a predominance of urinary calculi of caliceal topography (47.7%),
followed by calculi of pyelic topography (18%). Our results are similar to those
of Ondziel et al [5] and Alaya et al [6] who reported a higher incidence in the
upper urinary tract with frequencies of 83.8% and 48.6% respectively. They are
also like those of Peru [11] who found 51.6% caliceal lithiasis and Van-Kote [12]
who in France detected 50% caliciolithiasis. This predominance of caliceal loca-
lization could be explained by lithogenesis.

The right side was the most affected, accounting for 51.5% of cases, followed
by the left side (36.3%) and both sides (12.2%). Our results are like those of
Kanté [13] who found that the right side was most affected (50%), followed by
the left side (40.9%) and bilateral involvement (9.10%).

The shape of the stone was not specified in 81.82% of cases andits density not
specified in 75% of cases. This could be due to the inexperience of the interpreter
and insufficient communication between radiologists and urologists on the es-
sential elements to include in the report. This poses a problem in the manage-
ment because knowledge of these characteristics influences the type of treatment.
The lack of precision can lead the urologist to carry out invasive treatments that
could have been avoided.

Of the 99 patients, 58.5% had a complication. These were mainly ureterohy-
dronephrosis with a frequency of 30.3% followed by hydronephrosis (18.1%). In
Mali, Cissé [14] detected hydronephrosis in 60% of cases and ureterohydro-
nephrosis in 6.87% of cases. Mohamed [9] also found hydronephrosis in 75.9%

of cases in Morocco.

4.4. Therapeutic Data

Our study found 10.10% of non-obstructive micro lithiasis less than 6 mm in
size, which was managed medically. Surgical treatment was used in 89.90% of
cases.

Fielding et al [15] in a study of 100 CT scan files of ureteral calculi, 71 were
eliminated spontaneously, and 29 required treatments by endo-urological inter-
vention, extracorporeal lithotripsy, laser lithotripsy, or a combination of these
three therapies. They concluded that tomodensitometry can predict the sponta-

neous expulsion of certain stones.

5. Conclusions

Computed tomography plays a very important role in the diagnosis and treat-
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ment of urinary lithiasis. Evaluation of CT practice in our setting has shown that
CT reports generally provide useful diagnostic information for the urologist.
However, they are incomplete when it comes to making treatment decisions.
There are shortcomings in the accuracy of the shape and density of the calculi,
which are decisive factors in the choice of medical or surgical option.

A prospective follow-up cohort study in collaboration with urologists could be
used to study the indications for treatment, considering the results of the CT

scan.
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