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Abstract 
Introduction: Ureteroscopy is a minimally invasive endoscopic surgery which 
provides access to the ureter, pyelon and calyceal cavities via the urethra and 
the bladder. Laser ureteroscopy uses the laser as an energy source to treat the 
stone and eliminate it naturally. Minimally invasive endoscopic methods are 
struggling to become popular in sub-Saharan African countries, especially for 
the upper urinary tract. The objective of our work was to report the results of 
our first laser ureteroscopy experience in the department. Materials and Me-
thods: This was a prospective and descriptive study running from December 
1, 2023 to February 19, 2024. Included in our study was any case of upper uri-
nary tract stone operated by Laser ureteroscopy. The characteristics of the li-
thiasis were determined by CT scan. Sterilization of urine was verified by car-
rying out a cytobacteriological examination of urine. Ureteral lithiasis was ap-
proached by semi-rigid ureteroscopy. Renal lithiasis was immediately addressed 
by flexible ureteroscopy. Ureteroscopy was coupled with a Holmium YAG 
laser. A double J ureteral catheter was placed after the operation. A 230 µm 
laser fiber was used in each case with a generator with a power of 35 watts 
(Storz Calculase III type). An access sheath was used in all cases of flexible 
ureteroscopy. The parameters studied were: sociodemographic characteris-
tics, lithiasis (site, size, number, density, topography), type of anesthesia, du-
ration of laser use, duration of intervention, postoperative outcomes. Data 
entry and analysis were carried out using the software (Word 2016 and SPSS). 
Result: We collected 30 cases of laser ureteroscopy. The average age was 37 
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years with extremes of 9 and 79 years. The male gender was more represented. 
The most common age group was 24 - 39 years old. Renal colic was the most 
frequent reason for admission, 12 patients (40%). On physical examination, 
lumbar tenderness was present in 47% (14 patients). ECBU was positive in 4 
patients (13%). CT scan was performed in all our patients before the inter-
vention. The average stone size was 12 mm and the largest was 23 mm. The 
majority of stones, i.e. 59% (18 patients), had a density greater than 1000 HU. 
The stone was unique in 19 patients (63%). The location of the stone was pye-
lic in 8 patients or 27%. An impact on the upper urinary tract was found in 16 
of our patients or 53%. General anesthesia was used in 25 patients (83%). A 
digital flexible ureteroscopy was used in 24 patients and a semi-rigid urete-
roscopy (URS) in 6 patients. Full-course fragmentation was the most used 
therapeutic method, 9 patients or 32%. The average duration of interventions 
was 61 minutes. Drainage by double J catheter at the end of the procedure 
was performed in all our patients. The length of hospitalization was 24 hours. 
Only one case of failure in the USSR was recorded, and one case of failure was 
in the semi-rigid URS. Conclusion: Laser ureteroscopy is an effective mini-
mally invasive surgery in the management of lithiasis of the upper urinary 
tract. It significantly reduces the length of hospitalization. Mastery of this 
technique and the acquisition of the equipment necessary for its implementa-
tion is an undeniable asset in the management of renal and ureteral lithiasis. 
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1. Introduction 

Ureteroscopy is a minimally invasive endoscopic surgery which provides access 
to the ureter, pyelon and calyceal cavities via the urethra and the bladder. Laser 
ureteroscopy (URS) uses the laser as an energy source to treat the stone and 
eliminate it naturally. The development and distribution of flexible ureteros-
copes, associated with laser fragmentation of stones, have revolutionized the 
management of lithiasis of the upper urinary tract [1]. This technology is cur-
rently being installed in our country and its sustainability must be encouraged to 
improve the quality of treatment of lithiasis of the upper urinary tract. The ap-
pearance of 2nd generation ureteroscopes and the evolution of operating tech-
nique make flexible-Laser ureteroscopy (URSS-L) an effective and safe method 
in the treatment of upper urinary tract stones [2]. 

Ureteroscopy with the use of laser energy has become one of the standards 
for the treatment of lithiasis of the upper urinary tract [3] [4] [5]. Minimally 
invasive endoscopic methods are struggling to become popular in sub-Saharan 
African countries, especially for the upper urinary tract. Our hospital center is 
equipped with ureteroscopes (semi-rigid, flexible), with a holmium laser ge-
nerator with a power of 35 watts, type Storz calculase III in November 2023 
and we report our initial experience in this work. The objective of our work 
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was to report the results of our first laser ureteroscopy experience in the de-
partment. 

2. Materials and Methods 

This was a prospective and descriptive study running from December 1, 2023 to 
February 19, 2024. Included in our study was any case of upper urinary tract 
stone operated by Laser ureteroscopy in the department. The questionnaire de-
veloped included sociodemographic data, clinical data; additional examinations; 
expansion reports; the treatment received, the operating report. Data were col-
lected from hospitalized patient registers and hospitalized patient files; registers 
of operating reports. The characteristics of the lithiasis were determined by CT 
scan in all patients. Sterilization of urine was verified by carrying out a cytobac-
teriological examination of urine. Ureteral lithiasis was approached by semi-rigid 
ureteroscopy. Renal lithiasis was immediately addressed by flexible ureteros-
copy. In all cases, a safety guide wire was put in place at the start of the proce-
dure. Ureteroscopy was coupled with a Holmium YAG laser for stone frag-
mentation. 

After destruction and fragmentation of the stone, small stones were extracted 
directly with basket forceps. A double J ureteral catheter was placed after the 
operation to allow urine to drain and minimize the risk of stenosis linked to in-
flammation. 

In all cases, the procedure took place under double visual video control in all 
cases and fluoroscopic in some. A 230 µm laser fiber was used in each case with a 
generator with a power of 35 watts (Storz Calculase III type). An access sheath 
was used in all cases of flexible ureteroscopy (45 cm in men and 35 cm in wom-
en). The parameters studied were: sociodemographic characteristics of the pa-
tients, lithiasis (site, size, number, density, topography), the type of anesthesia 
used, the course of the procedure, the average duration of laser use, the duration 
of intervention, operative consequences. Patient consent was obtained before the 
intervention. The data was collected from medical records, the operating report 
register, the consultation register, and the hospitalization register. They were 
entered and analyzed using software: Word 2019, Excel 2019 and SPSS version 
25.0. Epi info version 3.53. The statistical comparison test was the Chi2 with a 
risk p < 0.05% considered to be statistically significant. 

3. Results 

We collected 30 cases of laser ureteroscopy during this study period. The average 
age was 37 years with extremes of 9 and 79 years. The male gender was more 
represented (Figure 1). The most common age group was 24 - 39 years old 
(Table 1). The majority of our patients came from Bamako, 25 patients or 83% 
(Figure 2). Renal colic was the most frequent reason for admission, 12 patients 
or 40% (Table 2). Lombotomy was the most common urological antecedent, 
found in 6 patients (20%) (Table 3). Physical examination was normal in 16  
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Figure 1. Distribution of patients according to gender. 
The male gender was more represented. 

 

 
Figure 2. Distribution of patients according to origin. The majority of our patients 
came from Bamako, 25 patients (83%). 
 
Table 1. Distribution of patients according to age group. 

Age group Number Percentage (%) 

<24 5 17 

[24 - 39] 13 43 

[39 - 54] 9 30 

[54 - 69] 2 7 

≥69 1 3 

Total 30 100 

The most common age group was 24 - 39 years old. 
 
patients (53%) and lumbar tenderness was present in 47% (14 patients). ECBU 
was negative in 26 patients (87%) and positive in 4 patients (13%). The germs 
found were: Pseudomonas aeruginosa, Staphylococcus aureus, Proteus mirabilis, 
Klebsiella spp. Renal function was normal in 23 patients (77%). CT scan was  
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Table 2. Distribution of patients according to reason for admission. 

Reason for admission Number Percentage (%) 

Renal colic 12 40 

Low back pain/UHN without obstacle to ultrasound 10 33 

Low back pain/UHN with obstacle to ultrasound 7 23 

Low back pain + LUTS 1 4 

Total 30 100 

Renal colic was the most frequent reason for admission, 12 patients (40%). 
 
Table 3. Distribution of patients according to urological history. 

Urological history Number Percentage (%) 

Lombotomy 6 20.0 

Urinary bilharzia 2 6.7 

Percutaneous nephrolithotomy 2 6.7 

Extracorporeal lithotripsy 1 3.3 

Semi-rigid ureteroscopy 1 3.3 

Without urological history 18 60.0 

Total 30 100 

Lombotomy was the most common urological antecedent, found in 6 patients (20%). 
 
performed in all our patients before the intervention. The average stone size was 
12 mm and the largest was 23 mm. The majority of stones, i.e. 59% (18 patients), 
had a density greater than 1000 HU. The stone was unique in 19 patients or 63% 
(Table 4). The location of the stone was in 8 patients or 27% (Table 5). The 
stones were located on the right in 18 patients (60%) followed by the left side in 
7 patients (23%) and bilateral in 5 patients (17%). An impact on the HAU was 
found in 16 of our patients, i.e. 53%, distributed as follows: pyelic 10 cases of di-
lation of the pyelocalicial cavities and 6 cases of ureterohydronephrosis. The type 
of anesthesia used was: general anesthesia with curarization in 25 patients (83%) 
and regional anesthesia in 5 patients (5%). The type of ureteroscope used was: a 
digital flexible ureteroscopy (URSS) in 24 patients and a semi-rigid ureteroscopy 
(URS) in 6 patients (Figure 3). The access sheath was used in all our flexible 
ureteroscopies, namely 45 cm (men) and 35 cm (women). Full-course fragmen-
tation was the most used therapeutic method, 9 patients or 32% (Table 6). The 
average duration of laser use was 1365 seconds. The average duration of inter-
ventions was 61 minutes. The use of extraction means was not necessary in 24 of 
our patients (80%). In the rare cases where we used them, it was dormia which 
was used the most. We have not recorded any incidents or accidents during our 
various procedures. Drainage by double J catheter at the end of the procedure 
was performed in all our patients. Postoperatively, the length of hospitalization 
was 24 hours. Overall, only one case of failure in URSS was recorded, due to  
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Table 4. Distribution of patients according to the number of stones. 

Number of stones Number Percentage (%) 

Unique 19 63 

Multiple (≥2 stones) 11 37 

Total 30 100 

The stone was unique in 19 patients (63%). 
 
Table 5. Distribution of patients according to the site of the stones. 

Site of the stones Number Percentage (%) 

Renal (pyelic) 8 27 

Renal (upper calyceal group) 4 13 

Renal (middle calyceal group) 5 17 

Renal (lower calyceal group) 2 7 

Ectopic kidney 1 3 

Lumbar ureter 4 13 

Iliac ureter 2 7 

Pelvic ureter 4 13 

Total 30 100 

The location of the stone was pyelic in 8 patients or 27%. 
 
Table 6. Distribution of patients according to the therapeutic method of stones (n = 28). 

Therapeutic method of stones Number Percentage (%) 

Fragmentation alone 9 32 

Pulverisation 8 29 

Fragmentation then extraction of fragments 7 25 

Pop-corn 4 14 

Total 28 100 

Fragmentation alone was the most used therapeutic method, 9 patients (32%). 
 

 
Figure 3. Endoscopic view of a stone encrusted in the pelvic ureter in ureteroscopy. 
1—Stone; 2—Guide wire. 
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difficulty due to the rise of the access sheath in the patient with ectopic pelvic 
kidney and only one case of failure in semi-rigid URS due to bladder calcifica-
tions (sequelae of urinary bilharzia). 

4. Discussion 

Semi-rigid ureteroscopic stone extraction and holmium: YAG laser lithotripters 
remain safe and effective treatment alternatives for the management of upper 
ureteral stones [6]. With the acquisition of a 35 watt holmium laser generator, 
the perpetuation of this technique in our center will make it possible to streng-
then the quality of care. 

The indication for rigid/semi-rigid ureteroscopy for stones depends on the 
location and size of the stone. The location of the stone was pyelic in 8 patients 
or 27%. For small proximal stones, the first-line treatment is extracorporeal li-
thotripsy (LEC). For large or distal stones, ureteroscopy is the most effective 
treatment. However, ureteroscopy is more morbid than LEC. Ureteroscopy must 
be performed with caution, sterile urine, under scopic control, with an intrarenal 
safety guide [3]. Four cases of urinary infection were detected and successfully 
treated before the intervention was carried out. 

At the end of the operation, we placed a double J ureteral catheter. This double J 
ureteral catheter was removed within 3 weeks to 1 month. For Lechevalier E et 
al. [3], ureteral drainage is not essential in the case of easy and rapid one-piece 
extraction of a small, unimpacted stone, otherwise ureteral drainage is more 
prudent. The success rate of ureteroscopy is 65% - 90%. The risk of stenosis is 
1% [3]. We had a success rate of 93%, all cases of ureteroscopy combined. 

According to the study by Chen S et al. [7], Holmium YAG laser lithotripsy 
and pneumatic lithotripsy are the most commonly used procedures in the treat-
ment of ureteral stones. Ureteral stones can provide a shorter average operating 
time and a better early elimination rate. The average duration of laser use was 
1365 seconds with an average duration of interventions of 61 minutes in our 
study. 

Fall B et al. [8], reports that URSS-laser is increasingly used as first-line treat-
ment due to its low morbidity and its excellent results, especially for the treat-
ment of kidney stones less than 20 mm and ureteral stones. It constitutes a qual-
ity alternative to percutaneous nephrolithotomy (PCNL) in kidney stones larger 
than 20 mm. The average stone size was 12 mm and the largest was 23 mm in 
our study and the majority of stones had a density greater than 1000 HU. The 
treatment of kidney stones, however, represents one of the major indications for 
the technique, particularly in cases of stones of the lower pole of the kidney, com-
plex stones, anatomical anomalies or failure of other treatments (LEC and PCNL) 
[9] [10]. Laser ureteroscopy is a technique that is effective and minimally trau-
matic with fewer complications. It is the treatment of choice especially for stones 
in the upper excretory tract when the diameter is less than 20 mm [11]. 

According to Faïs PO et al. [12], the overall success rate is 65% to 85%, the 
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success rates for the upper calyces and the renal pelvis are 60% to 100%, and 
60% to 80% for the lower calyx. The overall morbidity of ureteroscopy is 5% to 
10%. The risk of major complications (avulsion, perforation) is 1% [12]. In our 
study, overall only one case of failure in flexible URS was recorded, due to a dif-
ficulty linked to raising the access sheath in the patient with an ectopic pelvic 
kidney and only one case of failure in semi-rigid URS due to bladder calcifica-
tions (sequelae of urinary bilharzia). The success rate was 93% overall. 

Regarding the use of thulium laser compared to Holmium for kidney stones, 
some authors Øyvind Ulvik et al. [13], reported that the operating time was sig-
nificantly shorter and there were significantly fewer intraoperative complications 
associated with the use of thulium in our study. The results of their randomized 
trial support thulium laser as the laser of choice for endoscopic lithotripsy of 
kidney stones [13]. The study conducted by Chandramohan V et al. [14] con-
cluded that the thulium laser is more efficient and faster than the Holmium: Yag 
laser. Our hospital center does not have a thulium laser but constitutes our 
perspective in the management of renal lithiasis. 

Financial implications: Berthé et al. [5], reported that access to ureteroscopy 
using the Holmium laser, however, remains limited due to the direct costs of 
acquisition and operation of the equipment, which is particularly fragile. At the 
start of the experience, the management of materials and consumables and the 
regularity in the supply of these materials remain a challenge in our context. 

Niang et al. [11] estimated the average cost of a ureteroscopy at 632,000 CFA 
(964 euros). According to Berthé et al. [5], the relatively high cost of this activity 
must be put into perspective when we take into account the complications linked 
to open surgery for lithiasis of the upper urinary tract. Indeed, laser ureterosco-
py makes it possible to significantly reduce the length of hospitalization which 
was 24 hours in our study, a rapid return to the patient’s activities, and fewer 
hemorrhagic and infectious complications. 

Accessibility challenges and potential barriers to the sustainability of this 
technology in our resource-limited settings exist. The advantage of laser urete-
roscopy will allow us to overcome these difficulties. 

The limitation of our study: the size of our sample is small, i.e. 30 cases of La-
ser ureteroscopy, which does not allow us to draw sufficient conclusions to es-
tablish the effectiveness and safety of the procedure in a larger population. A 
larger sample size could potentially reveal a broader range of outcomes and 
complications that were not observed in this admittedly encouraging initial 
study. 

5. Conclusion 

Laser ureteroscopy is an effective minimally invasive surgery in the management 
of lithiasis of the upper urinary tract. It significantly reduces the length of hospi-
talization. Mastery of this technique and the acquisition of the equipment ne-
cessary for its implementation is an undeniable asset in the management of renal 
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and ureteral lithiasis. These preliminary results reassure us in the management 
of lithiasis of the upper urinary tract by laser ureteroscopy. 
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