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Background: Urinary lithiasis affects 4% - 12% of the population in industri-
alized countries and is more frequent in tropical and arid regions such as north-
ern Cameroon. Objective: To describe the epidemiological, clinical and ther-
apeutic aspects of urinary lithiasis at the Regional Annex Hospital of Yagoua.
Methods: A cross-sectional study with prospective data collection was con-
ducted over four months among patients diagnosed with urinary lithiasis. Data

were collected using questionnaires and analyzed with SPSS version 23. Qual-
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tative variables were described using measures of central tendency. Results:
Of 2412 patients, 216 (8.95%) had urinary lithiasis. Most were men (61.11%),
aged 21 - 30 years (35.19%), single (53.70%) and from rural areas (61.11%).
Renal colic was the main symptom (70.83%). Average daily water intake was
low (1227.74 + 524.73 ml). Diagnosis relied mainly on ultrasound. Treatment
was primarily medical, while surgery (21.30%), mainly cystolithotomy, was
limited. Conclusion: Urinary lithiasis is common in young rural men, high-
lighting the need for improved prevention and healthcare resources.
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1. Introduction

Urolithiasis is defined as the result of abnormal precipitation of the normal con-
stituents of urine within the urinary tract; it is a common condition that affects
4% to 12% of the population in industrialized countries [1] [2]. It is a multifac-
torial pathology that is due to very diverse causes: metabolic, nutritional, infec-
tious, anatomical and/or drug-related, the identification of which requires clin-
ical and biological investigations. It is a cosmopolitan condition that represents
a major public health challenge due to the increase in its prevalence in recent
decades in all industrialized and developing countries [3]. In Southeast Asia, its
prevalence remains high (2 to 3 cases per 1,000 inhabitants) [4], more frequent
in developing countries than in developed countries; thus, the endemic lithiasis
of Southeast Asian or African countries is opposed to the sporadic lithiasis of
Western countries with a higher standard of living [5] [6]. In Morocco, a study
carried out in the urology department of the Mohammed VI University Hospital
Center (CHU) in Marrakech between January 2003 and December 2012 rec-
orded 417 cases of urolithiasis during this period [7]. Mali at the national level
does not have epidemiological data but has hospital frequencies. At the CHU Pr
Bocar S Sall in Kati, the frequency was 20.35% [8] and it represented about 17%
of the surgical activities of the urology department of the CHU du Point G be-
tween January 2009 and December 2011 [9]. The diagnosis of urolithiasis is re-
tained in the presence of a picture of pain in the form of renal colic associated
with signs of urinary irritation, such as burning micturition, pollakiuria and es-
pecially high fever (parenchymal involvement) and episodes of hematuria. The
clinical diagnosis retained can be confirmed by additional imaging tests, includ-
ing ultrasound, which shows dilation of the pyelocaliceal cavities and a hy-
perechoic area with a posterior acoustic shadow [10]. Treatment is varied and
depends not only on the nature of the stone but also on its size and location.
The aim of the treatment is to clear the urinary tract and promote normal urine
flow. Currently, the therapeutic methods for urolithiasis have been revolution-
ized by the advent of endocorporeal and extracorporeal lithotripsy [11]. Accord-
ing to Michel B. [12], it reduces the role of open surgery, especially in developed
countries. Complications are rare after appropriate management, but the risk of
recurrence is not negligible. In low-income countries, the resurgence of certain
specific conditions such as urinary schistosomiasis or urogenital tuberculosis,
exposure to a hot and dry environment, as well as diet and hydration, play a major
role in the formation of urinary crystals and stones [3]. In the face of complica-
tions, management is multidisciplinary involving urologists, nephrologists, bi-
ologists, radiologists and nutritionists [13]. In Cameroon, the majority of indi-
viduals with urolithiasis are essentially from the North and Far North regions
[14]. Indeed, the prevalence of urinary stones is higher in tropical, arid and moun-
tainous regions [8]. The northernmost part of Cameroon, presenting all these
socioeconomic and climatic particularities, thus exposing the population to de-

velop lithiasis, has led us to conduct this study in order to fill the very great
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rarity of literature data on urolithiasis in Cameroon.

2. Method

We conducted a cross-sectional study descriptive study. The study was carried out
at the Yagoua Regional Annexe Hospital. It is a public third-category hospital, lo-
cated in the Far North Region of Cameroon in the Mayo Danay Department, a hot
and arid area. Our study took place over a period of 4 months from January 10 to
May 10, 2023. All patients in whom the diagnosis of urinary lithiasis was made,
symptomatic or not, and confirmed by ultrasound or scanner or even a plain ab-
dominal X-ray (plain abdominal X-ray) were included. The sampling was consecu-
tive. The size of our sample according to the LORENTZ formula calculated with a
prevalence of urinary lithiasis of 16.67% according to IDRISSA Traoré et al in 2013
[15] was 213. The study had received the approval of the Ethics Committee of the
University of Douala and an administrative authorization. The data collection was
carried out using a questionnaire composed of sociodemographic characteristics,
medical and urological history, dietary habits, clinical data, paraclinical and thera-
peutic data.

You can clarify the participant selection and reduce ambiguity as follows:

2.1. Participant Selection

All patients presenting to the emergency department or outpatient clinic with
clinical suspicion of urinary lithiasis were initially screened. Suspicion was based
on symptoms such as renal colic, flank or iliac fossa pain, dysuria, or hematuria.
These suspected cases underwent diagnostic confirmation using abdominal ul-
trasound or a plain abdominal X-ray (KUB). Only patients with imaging-con-
firmed urinary lithiasis who provided informed consent were enrolled in the
study.

Exclusion criteria included: 1) patients with suspected urinary lithiasis but
negative imaging results; 2) patients who declined to participate or did not provide
informed consent; 3) patients with incomplete clinical or paraclinical data; and 4)
patients with other confirmed causes of abdominal or flank pain unrelated to uri-
nary lithiasis.

During the study period, 2412 patients were screened, among whom 216 cases
were confirmed to have urinary lithiasis and were subsequently included in the
analysis. This approach ensured that only confirmed cases with complete infor-
mation were retained for the final study population. These patients were inter-
viewed according to our survey forms and any additional tests that could provide
us with more information were requested, and as for those of fortuitous discovery,
they were interviewed once they agreed to participate in the study. The study ob-
tained the approval of the Ethics Committee of the University as well as adminis-
trative authorizations. The confidentiality of the data was ensured by the principal

investigator through limited access to the study database.
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2.2. Statistical Analysis

The frequency of urinary lithiasis among patients received in the emergency de-
partment or outpatient clinic was calculated by dividing the number of confirmed
urinary lithiasis cases during the study period by the total number of patients re-
ceived during the same period. Data were entered and analyzed using SPSS soft-
ware version 23.0 (Statistical Package for the Social Sciences, IBM Corp., Armonk,
NY, USA). Qualitative variables were summarized using frequencies and percent-
ages, while quantitative variables were described using measures of central ten-
dency and dispersion (mean + standard deviation, median, and mode when ap-
propriate). For key proportions, 95% confidence intervals (95% CI) were calcu-
lated to estimate the precision of the results. Missing data from questionnaires or
laboratory tests were handled by complete-case analysis; only available data were
analysed for each variable, and cases with missing information were excluded
from the specific analysis concerned but retained for other variables where data

were complete.

3. Results

During our study period, we admitted 2,412 patients in the outpatient clinic and
emergency department, of which 216 patients had urinary lithiasis, representing

a hospital frequency of 8.95% (Figure 1).

Presence of
Urinary lithiasis
8,95%

Figure 1. Hospital frequency of urinary stone disease in outpatient consultations
and in the emergency department at the Yagoua Regional Annex Hospital.

The mean age was 31.0 £ 15.5 years. Table 1 shows that the most represented
age groups in these patients with urinary lithiasis were [21, 30] years (76 cases,
35.19%) followed by [31, 40] years (36 cases, 16.67%); the male sex was the most
represented (132 cases, 61.11%); in terms of occupation, the majority were unem-
ployed (70 cases, 32.41%) followed by informal/agricultural sector jobs (54 cases,
25.00%); a predominance of single people (116 cases, 53.70%) followed by married
people (90 cases, 41.67%) was observed. The majority of these patients, or 61.11%
of cases, resided in rural areas.
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Table 1. Distribution of urinary lithiasis cases received in outpatient and emergency
departments of the Yagoua Regional Annex Hospital from January 10 to May 10, 2023
according to their sociodemographic characteristics.

Sociodemographic characteristics Number (n) Frequency (%)

Age group (Years)

[0, 10] 03 1.39%
[11, 20] 51 23.61%
[21, 30] 76 35.19%
[31, 40] 36 16.67%
[41, 50] 22 10.19%
[51, 60] 14 6.48%
[61, 70] 07 3.24%
[71, 80] 07 3.24%
Gender
Male 132 61.11%
Female 84 38.89%
Occupation
Unemployed 70 32.41%
Informal Sector and farmer 54 25.00%
Retired 30 13.89%
Public Sector Employee 35 16.20%
Private Sector Employee 17 7.87%
Student 10 4.63%

Marital Status

Single 116 53.70%
Married 90 41.67%
Widow 10 4.63%

Area of Residence

Rural 132 61.11%

Urban 184 38.89%

According to Table 2, the most frequent medical histories were renal colic (94
cases, 43.52%) and hypertension (14 cases, 6.48%); the most frequent urological
histories were urinary tract infections (126 cases, 58.33%) and urinary lithiasis
(105 cases, 48.61%); and the most frequent family histories were family history of
lithiasic diseases (89 cases, 41.20%).

According to Table 3, patients frequently consume fish (65.7%), milk (40.3%),
meat (35.7%), coffee (30.6%) and tomatoes (30.1%), but have a low frequent con-
sumption of cheese (0.9%), tea (6.5%) and chocolate (5.1%).
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Table 2. Distribution of urinary lithiasis cases received in the outpatient clinic and
emergency department of the Yagoua Regional Annex Hospital from January 10 to May
10, 2023, according to their history.

Number (n) Frequency (%)
Medical history
Renal colic 94 43.52%
Hypertension (HTA) 14 6.48%
Diabetes 13 6.02%
Gout 11 5.09%
Ulcer 11 5.09%
Urological history
Urinary tract infection 126 58.33%
Urinary lithiasis 105 48.61%
Urinary schistosomiasis 79 36.57%
Family history
Family history of lithiasis 89 41.20%

Table 3. Distribution of patients with urinary lithiasis based on their dietary habits.

Food item Total n (%) Often n (%) Rarely n (%)
Milk 124 (57.4%) 87 (40.3%) 3 (1.4%)
Cheese 17 (7.9%) 2 (0.9%) 76 (35.2%)
Meat 133 (61.6%) 77 (35.7%) 5 (2.3%)
Fish 72 (33.3%) 142 (65.7%) 1 (0.5%)
Cabbage 13 (6.0%) - 78 (36.1%)
Tomatoes 147 (68.1%) 65 (30.1%) 2 (0.9%)
Coffee 138 (63.9%) 66 (30.6%) 10 (4.6%)

Tea 166 (76.8%) 14 (6.5%) 35 (16.2%)
Chocolate 138 (63.9%) 11 (5.1%) 54 (25.0%)

Figure 2 is a box plot which reveals that the daily water consumption of patients
with urinary lithiasis seen in the outpatient clinic and emergency department had
an average of 1227.74 + 524.73 ml of water/24h; which was lower than the recom-
mended norm (2 to 3 L) for the prevention of urinary lithiasis; with a minimum
of 600 ml, a maximum of 2550 ml, a median of 1189.84 ml and an interquartile
range of 850 to 1500, or 650 ml (Figure 2).

According to Table 4, the most frequent reasons for consultation were renal
colic (153 patients, 70.83%), iliac fossa pain (126 patients, 58.33%), fever (111 pa-
tients, 51.39%) and pain in the right lumbar fossa (110 patients, 50.93%), while
the most frequent associated signs were nausea (149 patients, 69.01%), physical
asthenia (124 patients, 57.41%), anorexia (134 patients, 62.04%) and abdominal
pain (101 patients, 46.76%).
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The quantity of w ater consumed in 24 hours

Figure 2. Distribution of patients with urinary lithiasis based on their daily

water consumption habits.

Table 4. Distribution of patients with urinary lithiasis based on their clinical information.

Clinical information Number of Patients Proportion (%)

Reason for Consultation

Renal Colic 153 70.83%
Iliac Fossa Pain 126 58.33%
Fever 111 51.39%

Right Lumbar Pain 110 50.93%
Incidental Discovery 80 37.04%
Left Lumbar Pain 68 31.48%
Hematuria 46 21.30%
Dysuria 37 17.13%
Pelvic Pain 36 16.67%
Acute Urinary Retention 28 12.96%
Pollakiuria 5 2.31%
Urinary Urgency 3 1.39%
Pyuria 1 0.46%

Associated Signs

Nausea 149 69.01%
Vomiting 37 17.13%
Weight Loss 48 22.22%
Abdominal Pain 101 46.76%
Physical Asthenia 124 57.41%
Anorexia 134 62.04%

Table 5 presents the results of the biological tests performed on the 216 patients

with urinary lithiasis: for urine culture, 131 patients (60.65%) had a positive culture,
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while 85 patients (39.35%) had a sterile culture; regarding urinary sediments, 125
patients (57.87%) had the presence of crystals, while 91 patients (42.13%) did not.

Figure 3 presents the rate of performance of morphological examinations use-
ful for the diagnosis of urinary lithiasis in our series. According to this table,
78.70% of patients underwent only a renal ultrasound, while 18.52% also under-
went an AUSP (plain abdominal radiograph) and only 2.31% underwent an ultra-
sound + abdominal CT scan.

Total=216

= Ultrasound
= Ultrasound + AUSP
= Ultrasound + CT scan

Ultrasound + Cystoscopy

Figure 3. distribution based on morphological workup.

Table 5. Distribution of patients with urinary lithiasis based on their biological examinations.

Biological Examinations Number (N = 216) Proportion (%)

Urine Culture

Positive 131 60.65%

Sterile 85 39.35%

Urinary Sediments

Presence of Crystals 125 57.87%

Absence of Crystals 91 42.13%

Table 6 shows that the most frequent anatomical sites of urinary lithiasis are
the ureter (100 patients, 46.30%), the renal calyces (80 patients, 37.04%), the renal
pelvis (67 patients, 31.02%), the bladder (36 patients, 16.67%) and the urethra (3
patients, 1.39%).

Table 6. Distribution of patients with urinary lithiasis based on the Anatomical sites of
lithiasis.

Anatomical sites of lithiasis Number (n) Proportion (%)
Ureteral 100 46.30%
Renal Calyceal 80 37.04%
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Continued
Renal Pelvic 67 31.02%
Bladder 36 16.67%
Urethral 3 1.39%

Table 7 presents the different therapeutic modalities used in patients with uri-
nary lithiasis, with medical treatment representing 100% of cases, mainly com-
posed of hygienic-dietary measures (98.15%), analgesics (97.69%), antispasmod-
ics (92.13%), urine alkalinization (92.13%), antibiotics (62.04%) and anti-inflam-
matory drugs (39.35%), while surgical treatment concerned only 21.30% of patients,
notably with cystolithotomies (87%) followed by urethrolothotomy (10.87%),
ureterolithotomy (4.35%) and never pyelolithotomy, nephrolithotomy and dou-
ble-] Stent. Furthermore, there was never any extracorporeal lithotripsy, ureter-

oscopy and nephroscopy.

Table 7. Distribution of patients with urinary lithiasis based on the treatment modalities.

Treatment modalities Number (n) Proportion (%)
Medical treatment 216 100%
Dietary & Lifestyle Measures 212 98.15%
Analgesics 211 97.69%
Antispasmodics 199 92.13%
Urine Alkalinization 134 92.13%
Antibiotics 130 62.04%
Anti-inflammatory 85 60.19%
Surgical Treatment 46 21.30%
Cystolithotomy 40 87%
Urethrolothotomy 5 10.87%
Ureterolithotomy 1 4.35%
Nephrolithotomy 0 0
Pyelolithotomy 0 0
Double-J Stent 0 0
Other (extracorporeal lithotripsy, ureteroscope, 0 0

nephroscope, ...)

Table 8 presents the distribution of patients with urinary lithiasis according to
the characteristics of the stones. It is observed that the majority of stones are dark
yellow-brown in color, representing 12.50% of cases, followed by light yellow-
brown (5.56%) and dark brown (3.24%) stones. No white stones were identified.
In terms of consistency, hard stones are the most frequent, representing 14.81%
of cases, while soft stones represent 5.09% of cases and stones of indeterminate

consistency, 1.39%.
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Table 8. Distribution of patients with urinary lithiasis according to the characteristic of the

stone.
Characteristics of the urinary stones Number (n) Proportion (%)
Color
Dark yellow-brown 27 12.50%
Light yellow-brown 12 5.56%
Dark brown 7 3.24%
White 0 0%
Consistency
Hard 32 14.81%
Soft 11 5.09%
Undetermined 3 1.39%

4. Discussion

4.1. Frequency of Urinary Lithiasis in Hospitals

During our study, we recorded 2,412 patients who were seen in outpatient clinics
and emergency departments, of whom 216 patients presented with lithiasis pa-
thologies, corresponding to a hospital frequency of 8.9%. This result is lower than
the findings of studies in Mali by MOUSSA SAMAKE 2021 and IBRAHIMA
YATARA 2021 et al, who reported 21.03% and 15.6% of cases, respectively [16]
[17]. This can be explained by the fact that their studies were conducted in spe-
cialized urological centers. In our series, the most common age group was 21 - 30
years, with 35.2%, a result similar to those of studies in Mali conducted by Cheick
Abou Traoré in 2022 and MOUSSA SAMAKE in 2021, who reported 24.3% and
35.09%, respectively [16] [18]. These results indicate that the age group most fre-
quently affected by urinary lithiasis is between the 3rd and 5th decades. This al-
lows us to conclude that a large number of urinary lithiasis cases form during the
period of genitourinary and social activity, highlighting the importance of uro-
genital infections.

In our series, a marked male predominance was observed, with a frequency of
61% of cases; the sex ratio was 1.54 in favor of men. These frequencies are similar
to those reported by Yacouba Namako TRAORE in 2012 and KEITA.O. in 2006
and collaborators, who reported 65% and 68.5% male predominance, respectively
[9] [19]. The higher frequencies in men than women can be explained by environ-
mental factors; since in this area, the majority of daily tasks and activities are per-
formed by men, they are exposed to extreme climatic conditions that promote
dehydration and are associated with recurrent urinary tract infections.

Unemployed individuals represented the largest group in our study population,
with 32.41% of cases, compared to Tounkara [20], who found a frequency of
38.1% among herders. This diversity of frequencies shows that lithiasis pathology

is not necessarily related to occupation, provided that it does not have a concom-
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itant lithogenic factor.

Patients residing in rural areas were the majority, accounting for 61.11% of our
series. This result is consistent with previous studies conducted in South Africa,
Nigeria, and Ethiopia, which have also shown higher rates of urinary lithiasis in
rural areas compared to urban areas. The main explanatory factors are dietary
habits and hydration. In rural areas, the consumption of foods high in oxalate and
sodium, as well as low water intake, are key elements that promote the formation
of kidney stones [21]. Indeed, in the northern region of Cameroon, the population
faces a chronic water shortage, contributing to lower hydration and higher con-
centrations of stone-forming substances [21]. Additionally, potential exposure to
pesticides and other chemicals used in agriculture may also play a role [21]. Fi-
nally, more limited access to specialized healthcare in rural areas can delay the
diagnosis and appropriate management of urinary lithiasis [21]. Given these re-
sults, it would be important to implement awareness programs on the importance
of good hydration and a balanced diet, particularly in hot and arid rural regions
like northern Cameroon. Moreover, better access to specialized healthcare in these

areas could enable early detection and management of urinary lithiasis.

4.2. Clinical Characteristics of Urinary Lithiasis

The most frequent reason for consultation was renal colic, accounting for 70.8%
of cases. Our proportions were similar to those reported in studies conducted in
Mali by Cheick Abou Traoré and Borghi, L et al. [18] [22], who found 72.07% and
69% respectively, and in Togo by Abago B. et al. [3] who found 82.3%, as well as
in Morocco by Dami et al [23] who reported 62% of cases. All our results are quite
typical and demonstrate that the most common clinical symptomatology of uri-
nary lithiasis is renal colic.

The average water consumption of patients in this study, 1227.74 + 524.73
ml/day, is below the recommended range to prevent the formation of kidney
stones, which is generally 2 to 3 liters per day [23] [24]. This clearly indicates that
many patients do not have adequate hydration, which could promote the for-
mation of kidney stones, as mentioned in the study. There is also significant vari-
ability, with a minimum of 600 ml and a maximum of 2550 ml, highlighting het-
erogeneous behaviors in terms of hydration. The median of 1189.84 ml and the
interquartile range of 850 to 1500 ml suggest that the majority of patients do not
meet the recommendations for hydration. This can be explained by the fact that
the study was conducted both in outpatient clinics and in the emergency depart-
ment, where patients may have different profiles in terms of the severity and man-
agement of their lithiasis. Moreover, the geographical context of the northern re-
gion, a hot and arid region, as well as the fact that the majority of patients reside
in rural areas, may also contribute to this relatively low water consumption. These
results contrast with those reported by other studies, such as that of Idrissa Traoré
(2013), who observed an average water consumption of 1800 ml/day in his pa-

tients [15]. This difference can be explained by geographical, socio-economic, and
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cultural factors influencing water consumption habits, particularly the lack of ac-
cess to water in some arid regions. In summary, although the average water con-
sumption is within the norms, the observed variability and the lower median sug-
gest that many patients with urinary lithiasis in this region do not have adequate
hydration. This underscores the importance of strengthening educational and
awareness efforts on the importance of adequate hydration to prevent the recur-
rence of kidney stones, taking into account the geographical and socio-economic
specificities of the region.

The results show that these patients frequently consume certain foods rich in
calcium and oxalate, such as fish (65.7%), milk (40.3%), and tomatoes (30.1%),
which can contribute to the formation of kidney stones. Indeed, a high consump-
tion of dietary calcium and oxalate is recognized as a major risk factor for urinary
lithiasis [25] [26]. However, the frequent consumption of meat (35.7%) and coffee
(30.6%) can also be a risk factor, as these foods are respectively rich in purines and
caffeine, two elements that can promote lithogenesis [27]. Conversely, the low
consumption of cheese (0.9%), tea (6.5%), and chocolate (5.1%) is more positive,
as these foods are known to have a high oxalate content, a lithogenic compound
[28] [29]. These results are partially in agreement with other studies on the dietary
habits of lithiasic patients. For example, a study conducted in Mali by Traoré
(2013) also reported a high consumption of fish (70.5%) and milk (37.5%) among
his patients [15]. However, this study observed a lower consumption of meat
(20.9%) and coffee (16.9%), as well as a higher consumption of tea (27.5%). These
differences can be explained by geographical, cultural, and socio-economic varia-
tions influencing the dietary habits of the studied populations. It is also possible
that the patients included in the present study have a different perception or rep-
resentation of their own dietary habits. In summary, the results show that patients
with urinary lithiasis in this region have dietary habits that can promote the for-
mation of kidney stones, with a high consumption of foods rich in calcium and

oxalate, as well as meat and coffee.

4.3. Diagnostic and Paraclinical Characteristics of Urinary
Lithiasis Cases

In addition to demographic and clinical data, clinically relevant characteristics of
urinary stones were recorded because they influence therapeutic management.
These included stone size, stone location, the presence of hydronephrosis or uri-
nary tract obstruction on imaging, and renal function status when laboratory data
were available. Stone size was categorized as <5 mm, 5 - 10 mm, and >10 mm
based on ultrasound or plain abdominal X-ray findings. Hydronephrosis was doc-
umented when dilation of the renal collecting system suggestive of obstruction
was observed on ultrasound. Renal function impairment was defined as an ele-
vated serum creatinine level above the laboratory reference range or clinical evi-
dence of acute kidney injury.

The vast majority (98.6%) of the stones were visualized on ultrasound, with the
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majority (48.2%) being located in the lumbar region. This result is higher than
those found by Idrissa TRAORE, who reported that ultrasound was able to detect
82.7% of the stones, and those reported by Abderrahmane M. C. in 2018, who found
55.1% [15] [30]. This shows that ultrasound is the most commonly used confirm-
atory diagnostic examination due to its availability and lower cost for our patients.
In our study, CT scan is the gold standard, but only 2.31% of cases underwent this
examination, though not within the hospital structure. In contrast, Idrissa TRAORE
[15] reported that 65.4% of patients underwent CT scan, which confirmed the di-
agnosis. These results indicate that our study lacked a diagnostic element, but nev-
ertheless, ultrasound allowed us to establish the diagnosis.

In our study, 60.7% of the urine cytobacteriological examinations performed
were positive, in contrast to the study by Ibrahim Yattara [17], which found pos-
itive cultures in 23.7% of patients. Indeed, urinary stones play a major role in the
occurrence of urinary tract infections. On the one hand, stones can be the cause
of urinary tract infections, as they serve as an infectious focus [31]. On the other
hand, urinary tract infections can also promote the formation of stones, as they
provide a favorable environment for bacterial growth [32]. Thus, urinary stones
and urinary tract infections maintain a vicious cycle, with each one being the cause

or the consequence of the other.

4.4. Therapeutic Modalities for Urinary Lithiasis Cases

Therapeutic decisions were guided by these parameters. Medical management
(analgesics, antispasmodics, hydration, and hygiene-dietary measures) was pri-
marily indicated for stones < 10 mm without significant obstruction or renal im-
pairment, as these stones have a higher probability of spontaneous passage. Sur-
gical management was considered for stones > 10 mm, persistent obstruction with
hydronephrosis, recurrent or uncontrolled pain, associated infection, or evidence
of renal function deterioration. In our setting, the main surgical procedure per-
formed was cystolithotomy, reflecting the limited availability of minimally inva-
sive techniques such as lithotripsy or ureteroscopy.

The results of our study show that the hygieno-dietary regimen was the most
common medical therapeutic modality, used in 98.2% of patients. This approach
based on modifications of dietary habits and hydration is indeed recognized as the
first-line non-invasive treatment for urinary lithiasis [33] [34]. This corroborates
the observations of Moussa Samake [16] in Mali, who reported that all his patients
with kidney stones had been advised to drink at least 2 liters of water per day,
apart from periods of renal colic. Increased diuresis is indeed essential to dilute
lithogenic substances in the urine and prevent crystallization [24] [34]. During renal
colic episodes, your study showed that the treatment included a reduction in fluid
intake, the use of analgesics and antispasmodics. This acute management is also
in line with the recommendations, aimed at relieving pain and ureteral spasms,
while avoiding fluid overload that could worsen the symptoms [10] [11]. Other
studies have also reported similar results regarding the importance of the hygieno-
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dietary regimen in the management of urinary lithiasis. For example, a systematic
review of the literature conducted by Pearle et al. (2014) concluded that increased
fluid intake was the most effective dietary measure to prevent the recurrence of
kidney stones [33]. Similarly, a randomized prospective study by Borghi et al (1996)
showed that an increase in diuresis to more than 2 liters per day significantly re-
duced the risk of lithiasis recurrence in patients [23]. In summary, our results, as
well as those of other studies, underline the paramount importance of the hygieno-
dietary regimen, and in particular abundant hydration, in the management of uri-
nary lithiasis. This conservative approach should be systematically proposed as
the first-line treatment to patients, before considering other more invasive treat-
ments.

The most common surgical therapeutic modality was cystolithotomy in 87% of
cases. Similarly, Ngaroua et al in 2017 [35] found 56.52% of cases. In contrast,
TRAORE, M.Y.N. et al. [9] reported that nephrolithotomy was the most commonly
used surgical technique in 31% of patients.

Our study reveals that surgical treatment was necessary for only 21.30% of pa-
tients, with a clear predominance of simpler techniques such as cystolithotomy
(87%), ureterolithotomy (10.87%) and urethral lithotomy (4.35%). No patient re-
quired pyelolithotomy, nephrolithotomy or double-]J stent placement, and no mod-
ern techniques such as extracorporeal shock wave lithotripsy, ureteroscopy or per-
cutaneous nephrolithotomy were used. This finding can be explained by several
factors related to the context of our healthcare facility: the lack of qualified per-
sonnel. Our study suggests that your facility did not have sufficiently trained and
experienced personnel to perform these more complex surgical techniques; the
lack of modern equipment as our facility does not have the most recent medical
equipment, such as those necessary for extracorporeal shock wave lithotripsy,
ureteroscopy or percutaneous nephrolithotomy; and the high cost of new tech-
niques: The high cost of these modern techniques for the treatment of urinary
stones can be a barrier in some healthcare facilities, particularly those located away
from urban centers. These results are consistent with other studies conducted in
resource-limited settings, highlighting the common challenges faced by healthcare
facilities in middle- and low-income countries in providing optimal care to pa-
tients with urinary lithiasis. For example, studies conducted in Senegal and sub-
Saharan Africa have also shown a predominant use of more traditional surgical
techniques, due to the lack of equipment and trained personnel for the most re-

cent procedures.

4.5. Microbiological Findings and Antibiotic Strategy

Urine culture was performed in patients presenting with signs suggestive of uri-
nary tract infection. In this study, urinary tract infection (UTI) was defined by the
presence of compatible clinical symptoms (such as dysuria, fever, flank pain, or
urinary frequency) associated with a positive urine culture showing significant

bacterial growth. In contrast, asymptomatic bacteriuria was defined as a positive
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urine culture in the absence of urinary symptoms and was not systematically treated
unless clinically indicated.

The most frequently isolated microorganism was Escherichia coli, which is con-
sistent with the usual bacterial profile of urinary tract infections associated with
urinary lithiasis. Other organisms were less commonly identified. Antibiotic sus-
ceptibility testing revealed that many isolates showed resistance to commonly used
antibiotics, highlighting the importance of culture-guided therapy.

Consequently, the antibiotic strategy was based primarily on the results of the
antibiogram, allowing targeted antimicrobial therapy. Empirical antibiotic therapy
was initiated when clinically necessary and subsequently adjusted according to
culture and sensitivity results to improve treatment effectiveness and limit the de-

velopment of antimicrobial resistance.

5. Conclusion

The study revealed that the hospital frequency of urinary lithiasis was 8.95%, with
a predominance observed in young men, in this hot and arid region of Cameroon.
Renal colic was the main reason for consultation, and the average daily water con-
sumption was below the recommended standards for the prevention of this con-
dition. The hygienic-dietary regimen, particularly hydration, was the main non-
invasive modality used. There is a scarcity of advanced modern surgical tech-

niques and equipment in this context of low-income setting.
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