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Abstract
Introduction and objectives: Urolithiasis is the third most common urological condition, following urinary tract 
infection and prostate disease. It requires active management due to its high prevalence, recurrence rates, and 
potential complications. One treatment modality involves the use of a semi-rigid ureteroscope with pneumatic 
lithotripsy (SUPL).

This study aimed to evaluate the outcomes, effectiveness, safety, and feasibility of SUPL for the treatment of upper 
ureteric stone (UUS) in low-income countries, such as Yemen, where advanced lithotripter technologies are not 
available.

Methods: comprehensive retrospective analysis was conducted on a cohort comprising 212 patients. Treated for 
UUS utilized Storz semi-rigid ureteroscope with Swiss pneumatic lithotripter, between June 2018 and June 2023 at 
48 typical and Alyemen-Alsaeed hospitals Sana'a, all procedures were performed by one urologist.

Results: A total of 212 patients underwent SUPL for UUS, with an average age of 45.5 years and a predominantly 
male population (62.7%). The mean operative time was 46.5 minutes (range: 24-69 minutes). Stone sizes ranged 
from 8 to 22 mm, categorized into two groups based on size: 139 patients had stones ≤ 1.5 cm (including 17 cases 
with stones < 1 cm), and 73 patients had stones > 1.5 cm.

The overall stone-free rate (SFR) was 89.2% (189/212). Specifically, for patients with stones ≤ 1.5 cm, the SFR was 
93.5% (130/139), with a 95% confidence interval ranging from 88.2% to 96.7%. Conversely, patients with stones 
> 1.5 cm exhibited a slightly lower SFR of 80.8% (59/73), with a 95% confidence interval ranging between 70.1% 
and 88.0%. Of the total number of patients, fourteen (6.6%) experienced retrograde migration of stones to the renal 
pelvis.

Intraoperative ureteral perforation, observed in four cases (1.9%), resulted in the termination of the procedure. 
Previous ureteral strictures impeding the advancement of the ureteroscope were noted in five cases (2.3%).
Postoperative urinary tract infections (UTIs) were detected in 8.7% of patients. However, no severe complications 
such as sepsis or avulsion were reported during the study.
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Conclusion:SUPL emerges as a successful treatment method for UUS in regions with limited resources. The 
procedure exhibited a notably high SFR, especially for stones equal to or smaller than 1.5 cm. However, it is crucial to 
carefully consider and manage potential complications, including stone retropulsion, UTIs, and perforations, to optimize 
patient outcomes.

Introduction
Urolithiasis is the third most common urological condition, fol-
lowing urinary tract infection and prostate disease. Historical 
documents reporting stone-related illnesses and efforts to dis-
solve them date back to 3200–1200 BCE in ancient Mesopota-
mia [1]. Although prevalence ranges from 1-5% in Asia to 7-13% 
in North America, their prevalence remains undetermined in Ye-
men [2]. Anatomically, the upper segment of the ureter extends 
from the pelviureteric junction to the upper sacroiliac joint [3]. 
Key factors influencing the spontaneous passage of stones are 
the transverse diameter and the position of the stone within the 
ureter at presentation [4].

While SUPL is considered an established procedure for treating 
such conditions, many low-income countries lack access to ad-
vanced lithotripter technology like laser options [5]. Pneumatic 
lithotripsy employs ballistic forces fragmentation techniques 
that are safe, durable, compatible with various stone composi-
tions and cost-effective but pose challenges related to potential 
migration during treatment [6-9]. 

Objectives: This study aimed to evaluate the outcomes, effec-
tiveness, safety, and feasibility of SUPL for the treatment of 
UUS in low-income countries, such as Yemen, where advanced 
lithotripter technologies are not available.

Methods and Materials
Study Design
This retrospective study analyzed the outcomes of SUPL in the 
treatment of UUS. The treatment was conducted by a single 
urologist from June 2018 to June 2023 at 48 typical and Al Ye-
men- Alsaeed Hospitals in Sanaa, Yemen [10].

Patient Selection
Inclusion criteria involved patients treated by the author using 
SUPL for ureteral stones above the iliac crest. Exclusion criteria 
comprised patients with distal or middle ureteral stones, those 
undergoing alternative procedures, or those with incomplete 
data [11].

Preoperative Assessment: Patients underwent urological ultra-
sound scans and plain kidney, ureter, and bladder (KUB) films. 
Abdominal computed tomography (CT) was performed when 
previous imaging techniques failed to detect or accurately assess 
stones. Urinalysis and cultures were conducted for all patients, 
and those with bacteriuria received treatment based on culture 
results [12].

Surgical Procedures
Under general anesthesia, the surgical steps included identifying 
the ureteral orifice, performing retrograde ureterography, and 
advancing a safety floppy tip 0.035-inch guidewire. A Storz ure-

teroscope (7 French, 43 cm long) facilitated stone localization, 
disintegration using a Swiss pneumatic lithoclast, and retrieval 
with a Dormia basket. Smaller fragments were managed with a 
grasper, and ureterography confirmed the absence of perforation 
[13].

Outcome Assessment
Procedural success, defined as complete calculi extraction or 
fragment reduction to less than 2 mm, was evaluated in patients 
1 month postoperatively using abdominal ultrasonography, KUB 
plain films, and, if necessary, abdominal CT scans.

Data Collection and Analysis
Patient records supplied information on demographics, stone 
size, operative details, stone-free rate, and complications. De-
scriptive statistics summarized sample characteristics, and sub-
group analyses were conducted using the chi-square test [14].

Results
A total of 212 patients underwent SUPL for treating UUS, with 
patients ranging in age from 18 to 73 years, and a mean age, 
and predominantly male (62.7%) while 37.3% were female. The 
mean operative time was 46.5 minutes (range: 24-69 minutes). 
Stone sizes ranged from 8 to 22 mm, with 139 patients with 
stones measuring ≤ 1.5 cm (including 17 cases with stones < 1 
cm) and 73 patients with stones > 1.5 cm. The overall procedural 
SFR was 89.2% (189 out of 212 cases) [15]. Specifically, for 
patients with stones ≤ 1.5 cm, the SFR was 93.5% (130/139), 
with a 95% confidence interval ranging from 88.2% to 96.7%. 
Conversely, patients with stones > 1.5 cm exhibited a slightly 
lower SFR of 80.8% (59/73), with a 95% confidence interval 
ranging between 70.1% and 88.0%.

Of the total number of patients, fourteen (6.6%) experienced 
stone retrograde migration to the renal pelvis, including eight 
cases with stones ≤1.5 cm and six cases with stones > 1.5 cm. 
Management involved inserting Double J (DJ) stents, followed 
by referral to the Extracorporeal Shock Wave Lithotripsy 
(ESWL) department.
Intraoperative ureteral perforation occurred in four cases (1.9%), 
leading to procedure termination. This complication exclusively 
occurred when the stone size exceeded 1.5 cm and was managed 
by DJ stenting [16].

Ureteral strictures impeding ureteroscope advancement were 
noted in five cases (2.3%), with one case involving stones ≤1.5 
cm and four cases involving stones >1.5 cm. Management strat-
egies included using a DJ stent in four cases and performing 
open ureterolithotomy with a DJ stent in one case with a stone 
size >1.5 cm, "Due to difficulties encountered in guiding the 
wire past the stones [17].
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Table 1: Outcomes of semi-rigid ureteroscope
stones ≤ 1.5 cm stones >1.5 cm Total P value

Number of cases 139 73 212
SFR 130 59 189 0.0047

Retropulsion 8 6 14
Strictures 1 4 5

Perforation 0 4 4 <0.05

Figure 1: Outcomes of Semirigid Ureteroscope

Discussion
Effectively managing UUS, particularly in resource-limited set-
tings, has long posed	 significant	 challenges.	
Rewrite	 and	 phrased For stones < 1 cm, the recommend-
ed initial treatment method is ESWL. It has been found to have 
limited success, with larger stones [18, 19]. However, the use 
of ESWL is not common in low-income countries due to the 
expensive machines required. Moreover, the high cost of flexible 
ureteroscopy with laser lithotripsy further exacerbates the issue 
of accessibility in low-income countries.

In response to these challenges, a recent study conducted in Ye-
men light on a potential solution SUPL. This study demonstrates 
a procedural success rate of 89.2%, making it a feasible alterna-
tive for physicians to consider. While caution is advised when 
treating larger stones over 1.5 cm due to a slightly lower stone-
free rate, the statistical significance of this difference (p value < 
0.05), underscores the importance of exploring alternative ap-
proaches for these cases.

The study also reported certain complications, including stone 

migration back into the kidney (6.6% of cases), intraoperative 
ureteral perforations (four cases), and previous ureteral strictures 
(six cases). However, it is worth noting that major complications 
such as avulsion or sepsis were notably absent, highlighting the 
safety profile of this treatment approach.
 
These findings suggest that SUPL holds promise as an effective 
and cost-conscious treatment option for UUS, particularly in 
low-income environments. Comparing our study's results with 
previous research (see Table 2), find that our method aligns well 
with reported success rates for smaller stones, outperforming 
some and falling slightly short of others. For larger stones, our 
study's competitive 80.8% stone-free rate compares favorably 
with similar studies.

Physicians operating in resource-limited settings should take 
note of these findings, which offer a promising solution to the 
challenges associated with UUS. As access to healthcare remains 
a pressing concern in many regions, SUPL can play a vital role 
in expanding treatment options and improving patient outcomes.

Table2: Comparison of Ureteroscopic Interventions for Proximal Ureteral Calculi
Study Patients (n) Stone Size

(mm)
Procedural 

Success
Rate (%)

Stone migra-
tion(%)

Ureteral perfo-
rations(%)

Urosepsis (%)

My Study 212 8-22 89.3
93.5 (≤1.5

cm),
80.8 (>1.5

cm)

Mursi et
al. (10)
Bapat et
al. (11)

1.9 0

Postoperative urinary tract infections (UTIs) were detected in 
8.7% of patients. However, no severe complications such as sep-

sis or avulsion were reported during the study.
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Mursi et
al. (10)

95 11.8
(mean)

83 7 7 2

Bapat et
al. (11)

394 12.3
(mean)

86 9 cases 11 cases

Bangash
et al. (12)

103 >10 83.5 1 case

Ather et
al. (13)

265 >30
mm2

74 0

Fasihuddin and 
Hasan
(14)

125 6-22 93.8 38.9

Aghamir
et al. (15)

115 5-22 89.5 5.5 0.5

Sozen et
al. (16)

36 7.4
mean

94.6 2 1.4 3

Fong et al.
(17)

51 9
mean

80 8

Preminger
et al. (5)

2242 <10
>10

80
79

Perez Castro et
al. (18)

2656 81mm2 84.5

Conclusion
SUPL appears to be a successful treatment method for UUS in 
countries with limited resources. The procedure demonstrated 
a high SRF, particularly for stones equal to or smaller than 1.5 
cm. However, potential complications such as stone retropul-
sion,UTI, and perforations should be carefully considered and 
managed to optimize patient outcomes.
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