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Lower Cost Way of Retrograde Intrarenal Surgery
Retrograd intrarenal Cerrahi'de Maliyeti Diistirmek

Aydemir Asdemir’ ®, Abuzer Oztiirk2®, ismail Emre Ergin3 ®, Hiiseyin Saygin ' ®, Esat Korgal'

"Department of Urology, Faculty of Medicine, Sivas Cumhuriyet University, Sivas, Tiirkiye
2Clinic of Urology, Sivas Numune Hospital, Sivas, Tiirkiye
2 Clinic of Urology, Etlik City Hospital, Ankara, Ttirkiye

ABSTRACT

Objective: The aim of this study is to compare the results of operations with re-use flexible ureterorenoscope (URS)
(FLEX X2, Karl Storz ) and single-use digital URS (RP-U-C12, Redpine) and find lower cost way of retrograde intrarenal
surgery (RIRS) without compromising their clinical performance.

Material and Methods: One re-use URS and one single-use digital URS were investigated with respect to operation
numbers, times, laser and fluoroscopy times in operations and their effectiveness in the operations. All operations
were achieved by same surgeon who has completed RIRS learning curve. Two small groups of patients (n = 63 for each
group) was taken because it can be reached by one re-use URS.

Results: The clinical application of the single-use URS is of equal quality compared to re-use one. In our study one case
with FLEX X2 costs 399 euros, one case with RP-U-C12 costs 51.5 euros (only ureterorenoscope and its sterilization
costs). This shows us single-use URS is lower cost way of retrograde intrarenal surgery.

Conclusion: Now for our country one FLEX X2 costs as same as 41 RP-U-C12. But if you use RP-U-C12 as re-use flexible
URS as we do, for one case with FLEX X2 costs nearly 8 times with RP-U-C12 costs. This shows us that RP-U-C12 has
much lower cost. Our clinical evaluation showed markedly high performance for the single-use ureterorenoscope,
which is comparable to the one of multi-used instruments.

Keywords: cost-effective, re-use, flexible ureterorenoscope
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OZET

Amag: Bu calismanin amaci, yeniden kullanilan fleksibl Gireterorenoskop (URS) (FLEX X2, Karl Storz) ve tek kullanimlik
dijital URS (RP-U-C12, Redpine) ile yapilan operasyonlarin sonuglarini karsilastirmak ve klinik performanslarindan
o0dlin vermeden retrograd intrarenal cerrahinin daha diisiik maliyetli bir yolunu bulmaktir.

Gereg ve Yontemler: Bir yeniden kullanilan URS ve tek kullanimlik dijital URS'ler ile, operasyon sayilari, stireleri,
lazer ve floroskopi siireleri ile operasyonlardaki etkinlikleri incelenmistir. Tum operasyonlar, RIRS 6grenme egrisini
tamamlamis ayni cerrah tarafindan gercgeklestirilmistir. Bir yeniden kullanilan URS ile yapilabilecek sayida hasta grubu
ile (her grup icin n = 63) calisma planlanmistir.

Bulgular: Tek kullanimlik URS'nin klinik uygulamasi, yeniden kullanilan URS ile karsilastirildiginda esit kalitededir.
Calismamizda bir FLEX X2 vakasinin maliyeti 399 Euro, bir RP-U-C12 vakasinin maliyeti ise 51,5 Eurodur (sadece
Ureterorenoskop ve sterilizasyon maliyetleri). Bu, tek kullanimlik URS'nin retrograd intrarenal cerrahinin daha disik
maliyetli bir yolu oldugunu gostermektedir.

Sonug: Su anki durumda, tilkemizde bir FLEX X2, 41 adet RP-U-C12'ye esdeger maliyetlere sahiptir. RP-U-C12'yi bizler
gibi yeniden kullanilabilir fleksible URS olarak kullanirsaniz, FLEX X2 ile bir vakada harcanan maliyet, RP-U-C12 ile
yapilan bir vakadan yaklasik 8 kat daha fazladir. Bu, RP-U-C12'nin ¢ok daha diistik maliyetli oldugunu gostermektedir.
Klinik degerlendirmemiz, tek kullanimlik Gireterorenoskopun, ¢cok kullanimli aletlerle karsilastirilabilir sekilde oldukca
yuksek performans gosterdigini ortaya koymustur.

Anahtar Kelimeler: flexible ureterorenoscope, kostefektivite, re-use

INTRODUCTION

Retrograde intrarenal surgery (RIRS) has emerged as a cornerstone in the treatment of upper urinary tract stones,
as emphasized by the European Association of Urology Guidelines. Two main types of ureterorenoscopes (URS) are
utilized in RIRS: reusable and single-use models. Despite advancements in the technology of reusable URSs, challenges
such as limited durability, potential contamination risks, and high maintenance costs persist. These concerns have led
to an increasing preference for single-use ureterorenoscopes in procedures like ureterorenoscopic laser lithotripsy,
which is used for treating ureteral and renal stones.

In recent years, notable improvements have been achieved in areas like image quality, device durability, irrigation
efficiency, and reduced shaft diameter (1). These advancements have made ureterorenoscopic laser lithotripsy a safer
and more effective method for stone management (2). A significant innovation in this field is the advent of single-use
ureterorenoscopes, which offer economic advantages by eliminating the need for sterilization and repair—two major
cost factors for reusable devices (3). Additionally, some single-use URSs can be sterilized for limited reuse, further
enhancing their cost-effectiveness (4).

The aim of this study is to compare the clinical outcomes of reusable flexible URSs (FLEX X2, Karl Storz) and single-use
digital URSs (RP-U-C12, Redpine) to identify the most cost-efficient approach for RIRS without compromising clinical
performance.

MATERIAL AND METHODS

This study was approved by the Cumhuriyet University Ethics Committee under the approval number 2023-09/06,
and written consent was obtained from patients with upper urinary tract stone disease. A total of 126 interventions
were conducted using the single-use URS (RP-U-C12, Redpine) and reusable URS (FLEX X2, Karl Storz), performed by
a single, experienced surgeon.

The clinical performance of both devices was assessed by measuring operation numbers, operation times, laser and
fluoroscopy durations, and effectiveness. To reduce costs, single-use URSs were sterilized with ethylene oxide for
limited reuse, with the medical company’s permission. Reusable URSs were sterilized using Cidex. Each device was
used until it was no longer functional for any reason.
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Two patient groups (n = 63 each) were formed. For the reusable URS, a single device was used across all cases. In
contrast, five single-use URSs were required to complete the same number of procedures. Patients requiring active
ureteral dilation were excluded. For reusable URS procedures, 7 patients were pre-stented, and a DJ stent was placed
postoperatively in 62/63 cases. For single-use URS procedures, 9 patients were pre-stented, and a DJ stent was
inserted in all cases.

All interventions involved the placement of a 12/14 F ureteral access sheath at the ureter/ureteropelvic junction. A
Ho:YAG laser (CyberHo 150W, Quanta, Germany) was used for stone fragmentation with a laser parameter of 1.5 J per
pulse and a 10 Hz repetition rate, utilizing a 272 pm fiber. Stone retrieval was performed using a 1.9 F nitinol basket.
The primary goal was to determine the cost-effectiveness of single-use versus reusable URSs without compromising
clinical outcomes. Secondary endpoints included comparisons of operative times, laser and fluoroscopy times,
maneuverability, visibility, and third-month postoperative stone-free rates. Stone-free status was evaluated via non-
contrast CT, with residual stones =2 mm considered significant. Maneuverability and visibility were rated as “very
good,"“good,” or “satisfactory” based on the surgeon’s immediate post-intervention feedback.

The devices' technical features are summarized in Table 1. Statistical analyses were conducted using SPSS 23.0,
employing descriptive statistics, Independent Samples T-Test was used because the data followed a normal
distribution., Chi-square analyses, and one-way ANOVA. A p-value <0.05 was considered statistically significant.

Table 1. Summary of technical features of the single-use and re-use URSs.

FLEX X2
Re-use

RP-U-C12 Single-use

Technical data

Platform Digital Fiberoptic
Reusable No Yes

Shaft diameter 9.12Fr (8.7-9.6) 7.5Fr
French (Fr)

Working channel 3.6Fr 3.6Fr

French (Fr)

Deflection [°]

Empty 268 248

272 um fibre 249 223

Wire basket 260 245
RESULTS

The mean age of patients in the single-use group was 45.5 + 1.98 (21-82 years), and in the reusable group, it was 46.2
+ 1.67 (22-80 years) (p = 0.778). In the single-use group, 32 female and 31 male patients (n = 63) were included, while
the reusable group consisted of 25 female and 38 male patients (n = 63). The total number of stones in the single-use
group was 89, with a mean stone size of 12.1 £ 0.47 mm (4-25 mm), while in the reusable group, there were 87 stones
with a mean diameter of 12.2 + 0.50 mm ( 5-25 mm) (p = 0.905).

Regarding stone localization, in the single-use group, 33 stones were located in the lower pole of the kidney, 21 in
the upper/mid-pole, and 35 in the pelvis. In the reusable group, 16 stones were in the lower pole, 36 in the upper/
mid-pole, and 35 in the pelvis. Seventeen patients in the single-use group had multiple stones, while twenty-three
patients in the reusable group had multiple stones. Patients’ characteristics and procedure details are summarized in
Table 2.
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Table 2. Summary of patients’demography, stone and intervention data.

Cost-effectiveness in Retrograde Intrarenal Surgery

Patients demography | Single-use | Re-use

Number of patients 63 63

single stone 46 40

multiple stone 17 23

Age [year] mean (min-max) 455+19 462+ 1.6
(21-82) (22-80)

Sex (female/male) 32/31 25/38

Preoperative stent 9/63 7/63

Stone data

Total number of stones 89 87

Mean Stone diameter [mm] mean (min-max) 121+04 122+0.5
(4-25) (5-25)

Stone localization

Upper-mid pole 21/89 36/87

Lower pole 33/89 16/87

Renal pelvis 35/89 35/87

No stone - 1/87

Intervention data

Access sheath 63/63 63/63

Lithotripsy (Ho:YAG) 63/63 62/63

Basket (1.9°F) 16/63 27/63

Postoperative Stent 63/63 62/63

HU of stones mean+SD (min-max) 1164 £+ 28.8 (698-1549) 1152 £36.7 (632-1555)

No additional or replacement ureterorenoscopes were required during the procedures. The mean operation time

for the single-use group was 44.5 + 2.03 minutes (min-max 20-90 minutes), while for the reusable group, it was
53.9 + 2.83 minutes (min-max 17-90 minutes) (p = 0.08). The mean fluoroscopy time for the single-use group was
18.52 + 0.90 seconds (min-max 5-37 seconds), and for the reusable group, it was 17.73 + 0.84 seconds (min-max
5-30 seconds) (p = 0.521). The mean laser time in the single-use group was 11.13 + 0.49 minutes (min-max 3.5-20
minutes), compared to 12.15 + 0.82 minutes (min-max 4-25 minutes) in the reusable group (p = 0.360). No significant
differences were observed between the two groups regarding age, stone size, number of stones, operation time,
fluoroscopy time, laser time, or Hounsfield unit scores. The p-values for these comparisons were 0.778, 0.905, 0.720,
0.08,0.521, 0.360, and 0.792, respectively. A summary of the data is presented in Table 3.

Table 3. The average values of the groups

Single-use (n=63) Re-use (n=63) P

Age 455+19 46.2+1.7 0.778
Size (mm) 12.1+0.5 122+0.5 0.905
Number of Stones 1.4+£0.1 1.3+£0.1 0.720
Operation Time (min) 445+2.0 539+28 0.08

Floroscopy Time (sec) 185+0.9 17.7£0.8 0.521
Laser Time (min) 11.1£0.5 12.1+0.8 0.360
HU 1164 +28.8 1152 +36.7 0.792
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Table 4. Maneuverability of URSs (rfURS: re-use flexible URS, sfURS: single-use flexible URS)

Very Good (first cases, times) Good or Satisfying (later cases, times)

45 828

rfURS 2865 607 18 527 234 316
sfURS 1 10 545 130 182 8 260 68 161
sfURS 2 6 300 71 101 5 140 47 87
sfURS 3 6 345 75.5 122 4 145 32 58
sfURS 4 6 345 63.5 100 5 175 52 96
sfURS 5 7 303 76.5 161 6 277 84 99

Table 5. Visibility of URSs (rfURS: re-use flexible URS, sfURS: single-use flexible URS)

Very Good (first cases, times) Satisfying or Enough (later cases, times)

55 742

rfURS 2940 1009 8 452 99 135
sfURS 1 1 585 137 195 7 220 68 161
sfURS 2 7 345 84 116 4 95 34 72
sfURS 3 8 430 92.5 152 2 60 15 28
sfURS 4 7 390 76.5 118 4 130 39 78
sfURS 5 9 415 1115 200 4 165 49 60

In chi-square analysis, categorical variables such as gender, stone side, location, presence of residual stones, and the
placement of a DJ catheter prior to the procedure showed no significant differences between the groups. The p-values
were 0.52, 0.52, 0.08, 0.38, and 0.61, respectively. Post-procedure, a stone-free rate of 48/63 patients was achieved in
the single-use group, while 51/63 patients in the reusable group were stone-free. The clinical performance of the
single-use URS was evaluated across clinical procedures (n = 63), totaling 2835 minutes with five devices.

Maneuverability was rated as “very good” in 10/18 cases (first device, 545 minutes), and “good” or “satisfactory” in
6/13 cases (last device, 277 minutes). The average time for maneuverability was 367.6 minutes across the five devices.
Visibility was “very good”in 11/18 cases (first device, 585 minutes), and “satisfactory” or “sufficient” in 7/18 cases (last
device, 220 minutes). The average time for visibility was 433 minutes.

When comparing the five single-use devices, the average operation time, fluoroscopy time, laser time, stone sizes,
number of stones, and Hounsfield unit scores were similar. The p-values for these variables were 0.71, 0.88, 0.78, 0.93,
0.09, and 0.32, respectively. The clinical performance of the reusable URS was tested across 63 clinical procedures,
totaling 3392 minutes. Maneuverability was rated as “very good” in 45/63 cases, and “good” or “satisfactory”in 18/63
cases. Visibility was rated as “very good” in 55/63 cases, while it was “satisfactory” or “sufficient” in 8/63 cases.

DISCUSSION

The durability of reusable ureterorenoscopes has been a subject of various studies, with working hours ranging
between 14 and 48 hours before they are no longer functionalle ureterorenoscope (FLEX X2) was used for an average
of 56.5 working hours, which exceeds the typical usage times reported in previous studies (5-7). Our findings suggest
that both single-use and reusable ureterorenoscopes can offer comparable performance, provided that all associated
costs (e.g., labor, sterilization, consumables, and repair) are taken into consideration.
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The introduction of single-use digital flexible ureterorenoscopes has significantly reduced the need for costly repairs
and the risk of unpredictable performance, which could otherwise delay procedures. In our study, the FLEX X2 had a
cost of €25,000, while the RP-U-C12 was priced at€600. This means the cost of one FLEX X2 device is equivalent to that
of 41 RP-U-C12 units. When the RP-U-C12 is used for limited re-use, the cost becomes even lower. For instance, in our
country, sterilization costs for FLEX X2 with Cidex are €2 per case, while for RP-U-C12 with ethylene oxide sterilization,
the cost is €4 per case. Consequently, the cost per case for FLEX X2 was €399, whereas for RP-U-C12, it was €51.5,
covering only the cost of the ureterorenoscope and sterilization (8).

These findings suggest that single-use ureterorenoscopes could be a more economically viable option, particularly
for smaller hospitals with limited budgets. The initial purchase cost of RP-U-C12 is lower than that of FLEX X2, and the
absence of maintenance or repair costs further reduces overall expenses. Moreover, using single-use URSs in teaching
hospitals might have advantages, as the risk of damaging the instrument during training is minimized.

Despite their higher environmental impact, as single-use devices contribute to waste disposal, they offer a significant
advantage in terms of safety and ease of use. In contrast, reusable devices require proper sterilization, and their
performance cannot always be guaranteed throughout their lifecycle. This is especially relevant in teaching settings
where instruments might fail earlier due to improper handling.

Mazzucchi et al. have pointed out that single-use flexible ureterorenoscopes tend to be lighter and offer superior
image quality when compared to fiberoptic models (9). These devices are also ergonomically favorable for surgeons.
However, environmental concerns regarding waste disposal remain a notable disadvantage of single-use instruments
(10). On the other hand, the environmental impacle instruments is associated with the use of toxic detergents for
sterilization (11).

When evaluating surgical outcomes, there was no difference between the single-use and reusable URS groups. Both
types of devices produced nearly identical results, indicating that single-use ureterorenoscopes can be a viable
alternative to reusable ones, providing comparable performance in upper urinary tract stone treatment.

Our study aligns with findings from other research, where no significant differences were found between single-
use digital flexible ureterorenoscopes and reusable fiberoptic models in terms of image quality, device failure rates,
lithotripsy success rates, and adverse event occurrences. Single-use URSs have demonstrated good safety and
effectiveness in treating upper urinary tract stones (12) . Additionally, a study by Wei Zheng So et al. highlighted that
devices like RP-U-C12 and INNOVEX EU-Scope™ were favored by participants for their performance (13).

CONCLUSION

Our clinical evaluation indicates that the performance of the single-use ureterorenoscope is comparable to that of
reusable instruments. The clinical outcomes achieved with the single-use device were on par with those observed with
reusable models, suggesting that single-use ureterorenoscopes can be a reliable alternative. Furthermore, single-use
devices offer significant economic benefits, particularly in terms of reduced repair costs, sterilization expenses, and
maintenance efforts. These factors contribute to lower overall costs, making single-use ureterorenoscopes a more
cost-effective option for hospitals with limited resources.

However, it is important to consider the environmental impact of single-use devices, which result in increased waste
production. On the other hand, reusable ureterorenoscopes, although more ecologically favorable, are associated
with the use of toxic sterilization agents and the potential risk of performance degradation over time.

In conclusion, single-use ureterorenoscopes, such as the RP-U-C12, provide an economically advantageous solution
for treating upper urinary tract stones, without compromising clinical effectiveness. Their reliability, lower cost, and
ease of use make them an attractive option for healthcare facilities, particularly in settings where cost reduction is a
priority. Nevertheless, further studies are needed to evaluate the long-term outcomes and safety of these devices, as
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well as to assess their potential in comparison to the latest generation digital and fiberoptic ureterorenoscopes.
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How Reliable Are Imaging Study Reports in Assessing Pediatric
Ureteropelvic Junction Obstruction? A Real-World Experience

Pediatrik Ureteropelvik Bileske Darliklarinin Degerlendirilmesinde Gériintiileme Raporlari
Ne Kadar Guvenilir? Gergek Diinya Deneyimi

Ali Sezer' ©, Emre Kandemir?®,Bilge Tiiredi’

" Department of Pedliatric Urology, Konya City Hospital, Konya, Tiirkiye
2 Department of Urology, Karamanoglu Mehmetbey University, Karaman, Tiirkiye

ABSTRACT

Objective: Serial ultrasonography (US) and nuclear scintigraphy imaging are sufficient in the decision-making process
in most ureteropelvic-juntion obstruction (UPJO) patients. Contrast-enhanced cross-sectional imaging (CE-CSI) can
be used in uncertain indications or the presence of additional anatomical anomalies. We evaluate the effectiveness
and reliability of pre-operative US and CE-CSI reports of UPJO patients who underwent pyeloplasty.

Material and Methods: The data of pediatric patients under the age of 18 who underwent CE-CSI with suspicion of
UPJO between March 2020-2024 and who subsequently underwent pyeloplasty were reviewed retrospectively. The
patients were divided into two groups. Primarily, ultrasound and CE-CSI reports were compared, and secondarily, the
initial and re-evaluated CE-CSI report findings were compared in terms of the reporting of crossing vessels (CV).
Results: The data of 44 patients (23 boys and 21 girls) with a mean age of 8.1 years were reviewed. Ultrasound and CE-
CSl reports were compared, and it was seen that significantly more parenchymal thickness information was reported
in the CE-CSI group than in the US group (CE-CSI:31(70.5%), US:18(40.9%), p=0.007). Crossing vessels were reported
in 10 patients (41.6%) in initial CE-CSI reports. After re-evaluation of images by a radiologist who cooperated with the
pediatric urologist, CV was reported in 21 patients (87.5%), and the difference was statistically significant (p=0.003)
Conclusion: Despite its disadvantages in the pediatric age group, the success of CE-CSI in revealing detailed
anatomical information, particularly vascular anatomy, cannot be ignored. Our study demonstrated that investigating
the presence of CV in pediatric patients with UPJO is crucial, particularly in older and symptomatic children. In CE-CSI,
the results should be evaluated by an experienced uroradiologist.

Keywords: cross-sectional imaging, pyeloplasty, ureteropelvic-junction obstruction, ultrasound
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OZET

Amac: Seri ultrasonografi (US) ve niikleer sintigrafi gériintiileme, cogu tireteropelvik bileske darligi (UPBD) hastasinda
karar verme sirecinde yeterli olmaktadir. Kontrastli kesitsel goriintiileme (KKG), belirsiz endikasyonlar veya ek
anatomik anomalilerin varliginda kullanilabilir. Bu calismada, pyeloplasti uygulanan UPBD hastalarinin preoperatif US
ve KKG raporlarinin etkinligi ve glivenilirligi degerlendirilmistir.

Gereg ve Yontemler: Mart 2020 ile 2024 arasinda UPBD siiphesiyle KKG yapilan ve ardindan pyeloplasti operasyonu
geciren 18 yas altindaki pediatrik hastalarin verileri retrospektif olarak incelenmistir. Hastalar iki gruba ayrilarak, birincil
olarak ultrasonografi ve KKG rapor bulgulari karsilastiriimis, ikincil olarak ise ¢caprazlayan damar basisi (CDB) bildirimi
acisindan ilk ve yeniden degerlendirilen KKG rapor bulgulari karsilastiriimistir.

Bulgular: Ortalama yaslari 8.1 yil olan 44 hastanin (23 erkek, 21 kiz) verileri incelenmistir. Ultrason ve KKG raporlari
karsilastirildiginda, parankimal kalinlik bilgisi, KKG grubunda US grubuna gére anlamli derecede daha fazla rapor
edilmistir (KKG: 31 (%70,5), US: 18 (%40,9), p=0,007). ilk KKG raporlarinda 10 hastada (%41,6) CDB bildirilmistir. Bir
pediatrik Grolog ile is birligi yapan deneyimli bir radyolog tarafindan yapilan yeniden raporlama sonrasinda CDB, 21
hastada (%87,5) bildirilmis ve fark istatistiksel olarak anlaml bulunmustur (p=0,003).

Sonug: Pediatrik yas grubunda bazi dezavantajlarina ragmen, KKG'nin 6zellikle damar anatomisini ortaya koymadaki
basarisi goz ardi edilemez. Calismamiz, UPBD olan pediatrik hastalarda CDB'nin varligini arastirmanin, 6zellikle biiyiik
ve semptomatik cocuklarda énemli oldugunu géstermistir. KKG sonuglari, deneyimli bir tro-radyolog tarafindan
degerlendirilmelidir.

Anahtar Kelimeler: kesitsel gériintiileme, piyeloplasti, tireteropelvik bileske darlig, ultrason

INTRODUCTION

Ureteropelvic junction obstruction (UPJO) is among the most common causes of upper urinary tract obstruction.
With the help of antenatal imaging, the incidence of UPJO has been increasing in recent years (1). The most common
causes include extrinsic compression, intrinsic stenosis, and ureteral insertion abnormalities. Crossing vessels (CV)
originate from the abdominal aorta or iliac artery, supply the lower pole of the kidney, and can cause obstruction due
to the compressive effect on the ureteropelvic junction. Patients with UPJO due to CV are more commonly diagnosed
in late childhood, accounting for approximately 29-65% of UPJO cases (2). Diagnosing the presence of CV in the pre-
operative period is important, as it may influence the surgical approach. Failure to identify CV during surgery can
result in unfavorable outcomes and may necessitate redo-pyeloplasty (3). Additionally, endoscopic endopyelotomy
should not be performed in the presence of CV.

Serial ultrasonography (US) and nuclear scintigraphy are sufficient imaging modalities for decision-making in most
UPJO patients (4). Ultrasonography provides valuable information on kidney size, echogenicity, parenchymal thickness,
and the degree of hydronephrosis. Although it is easily accessible and applicable, its accuracy largely depends on the
operator’s experience. Furthermore, it may be insufficient for detecting CV (5). Computed tomography urography
(CTU) is a fast and non-invasive method used to diagnose CV. However, exposure to ionizing radiation is one of the
major disadvantages of CTU, particularly in children. Magnetic resonance urography (MRU) is preferred in children due
to its radiation-free nature; however, it may require anesthesia in younger children for the procedure (6). In addition to
imaging quality, proper reporting of findings and the evaluator’s expertise are crucial for guiding the clinician. Several
studies in the literature have focused on improving both the quality of imaging techniques and the reporting process
by using detailed checklists (7,8).

This study aims to assess the reliability of preoperative US, CTU, and MRU imaging reports in patients with UPJO who
underwent pyeloplasty. The secondary objective is to compare the frequency of CV reporting, as identified during
surgery, in the initial and re-evaluated contrast- enhanced cross-sectional imaging (CE-CSI) reports. This will provide a
real-world assessment of the consistency between preoperative imaging reports and intraoperative findings.
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MATERIAL AND METHODS

The institutional ethical committee has approved this study protocol (2023/28). Written and verbal consent were
obtained from the parents of all participants. The data of pediatric patients under the age of 18 with UPJO who
underwent pyeloplasty between March 2020 and 2024 were retrospectively reviewed, including those who had
undergone CE-CSI prior to surgery. Patients who underwent non-contrast imaging, had unsuitable imaging protocols
or low quality images, or whose images were unavailable were excluded.

Contrast-enhanced cross-sectional imaging was not routinely performed, except for those conducted at external
centers, and was only used in selected instances. Magnetic resonance urography was primarily performed when there
were inconsistencies between scintigraphy results and serial US findings, or when it was needed to help determine
surgical indications. Computed tomography urography, which had very limited use in our practice for pediatric
patients, was preferred in addition to the suspicion of UPJO if stone formation was also suspected. All CE-CSls were
initially reported by a general radiologist and then subsequently re-evaluated and reported by an experienced
radiologist preoperatively. Surgical indications were determined through the collaborative decision of two pediatric
urologists, following the European Association of Urology guidelines (4).

The patients’ demographics, complaints, preoperative US findings, dynamic scintigraphy results, CTU and MRU
reports, and operative data were recorded. Ultrasound and initial CE-CSI reports were compared based on the grading
of hydronephrosis, anterior-posterior pelvic diameter (APD), and parenchymal thickness. Additionally, the initial and
re-evaluated CE-CSI reports of patients with and without CV, as identified intraoperatively, were compared in terms
of preoperative CV reporting.

The Statistical Package for the Social Sciences (SPSS) was used for data analyses. Quantitative data are expressed
as mean * standard deviation. Categorical data were expressed in n (frequency) and percentages (%). Categorical
parameters between US/CE-CSI groups were compared with the chi-square and Fisher’s exact tests. The results were
considered statistically significant if the p-value was <0.05.

RESULTS

The data of 44 patients (23 boys and 21 girls), with a mean age of 8.1 years, were reviewed. Magnetic resonance
urography was performed in 30 patients, nine of whom underwent the procedure under anesthesia, while CTU was
performed in 14 patients. In addition to UPJO, kidney stones were identified in three children who underwent CTU.
The demographic and preoperative data are presented in Table-1.

It was observed that significantly more information regarding parenchymal thickness was reported in the CE-CSI
group compared to the US group (p=0.007), while no significant difference was found in the reported data for APD
and hydronephrosis grading (p=1.000)(Table-2).

Crossing vessels were detected intraoperatively in 24 patients (54.5%). When the data of patients with and without
CV were compared, the age was found to be significantly higher in the CV group (CV=11.5+4.3, non-CV=2.5+2.0
p<0.001). While the majority of patients in the CV group were symptomatic (58% experiencing pain), most patients
in the non-CV group were asymptomatic, with this difference being statistically significant (p = 0.048). Initial CE-CSI
reports identified a CV in only 10 patients (41.6%). After re-evaluation of images by a experienced radiologist a CV was
reported in 21 patients (87.5%), and the difference was statistically significant (p=0.003) (Figure-1).
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Table 1. Patient Demographics and Preoperative Data

Gender, n (%)

Male 23(52.3)
Female 21 8(47.7)
Age (year)* 8.1£5.7
Side, n (%)

Left 27 (61.4)
Right 17 (38.6)
Symptoms, n (%)

Asymtomatic 20 (45.5)
Pain 18 (40.9)
Hematuria 6(13.6)
CE-CSI method, n (%)

MRU 30 (68.2)
CTU 14 (31.8)
Parenchymal thickness (mm) * 55+1.9
APD (mm) * 30.2+10.9
Hydronephrosis Grading n (%)

G1 0

G2 1(2.3)
G3 18 (40.9)
G4 25 (56.8)
Separated renal function (%)* 37.5+3.2

*meanzstandart deviation

Table 2. Comparison of Cross-Sectional Imaging and Ultrasound Report Data

| ce-csl | us p
Reported parenchymal thickness, n (%) 31(70.5) 18 (40.9) 0.007
Reported APD, n (%) 37(83.8) 37 (83.8) 1.000
Reported Hydronephrosis, n (%) 41(93.2) 41(93.2) 1.000

Crossing vessel reporting rates
24
21
18
15
12
9
6
3
0
initial report Re-evaluated report
mCVreported mCV not-reported p=0.003

Figure 1. Comparison of crossing vessel reporting rates in initial and re-evaluated reports
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DISCUSSION

Distinguishing patients who will require surgical intervention is of significant importance, as spontaneous resolution
is observed in the majority of cases of antenatally diagnosed hydronephrosis (4). In most cases, evaluation with US
and scintigraphy alone is typically sufficient. Although US is a fast, cost-effective, easily accessible, and repeatable
examination, it has the drawbacks of being operator-dependent and inadequate for assessing dynamic urinary
drainage, detecting CV and evaluating the condition of the middle and lower ureter. Renal scintigraphy is another
method used to make treatment decisions for UPJO, offering a functional evaluation of kidney performance (4).
Since Tc-99m mercaptoacetyltriglycine (MAG-3) is cleared mainly by tubular secretion, the elimination half-life of the
substance from the kidney provides valuable ideas in follow-up (9). However, its main disadvantages are radiation
exposure, low anatomical resolution, and the inability to provide information about vascular variations. Therefore,
CE-CSl is still required in cases where the diagnosis remains uncertain. Computed tomography urography effectively
identifies the cause of obstruction and evaluates the presence of CV (10). However, its use in children is limited due
to the use of contrast agents and exposure to high doses of ionizing radiation. Although MRU provides detailed
information about the collecting system and surrounding organ tissues compared to conventional methods, its use
is recommended only in specific indications due to its high cost and the need for anesthesia in young children (11).

Real-world challenges have led to an increased reliance on cross-sectional imaging. Factors such as high patient
volume, particularly in tertiary care settings, limit the time available for adequately evaluating these specialized
patient groups. Additionally, the limited number of pediatric radiologists, with many centers lacking this expertise,
further exacerbates the problem. The involvement of multiple radiologists in interpreting imaging studies results in
significant variability in reports, making reliable comparative analyses nearly impossible. Consequently, CE-CSl is used
more frequently than ideally recommended, as it provides a more consistent and accessible method for diagnosis
under these constraints.

Our findings show that in the CE-CSI group, significantly more parenchymal and vascular findings were reported
compared to US. Beyond mere reporting, cross-sectional imaging allows both radiologists and the surgical team to
review theimages, providing valuable insights for decision-making. Since urolithiasis is not uncommon in patients with
UPJO, computed tomography may offer distinct advantages in those suspected of having nephrolithiasis. Rarely, CTU
may be helpful in differentiating whether the cause of the obstruction is a stone or UPJO. In our series, 9 patients had
CTU performed at external centers. CTU was performed on 5 patients in our center with suspected UPJO, in addition
to a concomitant suspicion of kidney stones. Kidney stones were detected in three of these patients, allowing for the
successful performance of concurrent laparoscopic-assisted endoscopic stone surgery in these cases. Considering
disadvantages such as radiation exposure, CTU should be used judiciously. If the presence of UPJO is confirmed by US
and scintigraphy, and there is suspicion of stones, it should be kept in mind that non-contrast computed tomography
may be sufficient for detecting kidney stones, rather than CTU.

Crossing vessels account for approximately one-third of the causes of UPJO, and the need for surgery is higher in these
patients (12). One study found that a CV was present in 11% of patients diagnosed antenatally, while it was observed
in 49% of symptomatic children (13). Similarly, in our study, the patient group with CV had a significantly higher
age (p<0.001). Additionally, the rate of symptomatic admissions was significantly higher in the CV group (p<0.048).
Distinguishing these patients is crucial, as they benefit significantly from surgery. However, the imaging methods
used to achieve this distinction remain a subject of debate, and a widely accepted algorithm has yet to be established.
Crossing vessel compression may be overlooked in surgeries performed through retroperitoneal or dorsal lumbotomy
approaches. In our series, a 1-year-old male patient underwent laparoscopic transperitoneal pyeloplasty instead of
open retroperitoneal surgery after CV were detected on preoperative MRU.

In a study highlighting the importance of the evaluator’s experience, the sensitivity of MRU in detecting the
presence of crossing vessels (CV), initially 60-65%, increased to 88.2%, and specificity was 91.2% when evaluated
by an experienced uroradiologist (14). Our study supports similar findings; CE-CSI reports provided more detailed
information; however, the reporting of crossing vessels (CV) remained low in the initial reports, with CV detected in
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41.6% of cases, and in 87.5% after re-evaluation by an experienced radiologist. Based on our clinical observations,
another reason for the deficiencies in imaging reports is the lack of certain necessary findings in the report template.
Studies show that preparing some checklists for the US and voiding cystourethrography is helpful in improving
the quality of imaging protocols and reports (7,8). For CTU and MRU imaging, sharing detailed clinical information
with the radiologist, along with face-to-face or telephone consultations when necessary, will facilitate a thorough
evaluation and comprehensive reporting of the findings.

Besides reporting and evaluation, it is crucial to remember that failing to implement the necessary procedures can
result in unnecessary time and labor loss. A study on this subject evaluated 14 patients planned for endopyelotomy
after MRU, and re-imaging was performed using the correct protocols, which revealed the presence of CV in 4
patients (15). In our series, despite evaluation by an experienced radiologist, 12.5% of CV cases were not detected
preoperatively. These findings highlight the importance of accurate imaging.

Our study has several limitations. The first is its retrospective design and small sample size. Secondly, the quality of the
reports varied, as they were evaluated by multiple radiologists due to the high workload at the training and research
hospital. Since cross-sectional imaging was performed only in selected pediatric patients, the results should not be
generalized to all children with UPJO. To draw more definitive conclusions, prospective studies with larger patient
populations are needed.

CONCLUSION

Despite its disadvantages in the pediatric age group, the ability of CE-CSI to reveal detailed anatomical information,
particularly regarding vascular anatomy, should not be overlooked. Our study demonstrated that investigating the
presence of CV in pediatric patients with UPJO is crucial, especially in older and symptomatic children. Furthermore,
the results from CE-CSI should be evaluated by an experienced uroradiologist.
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Comparison of Pneumatic Lithotripter and Holmium-YAG Laser Lithotripter
in Supine Mini Percutaneous Nephrolithotomy: A Single-Centre Experience

Supin Mini Perkutan Nefrolitotomide Pnématik litotriptor ile Holmium-YAG Lazer Litotriptor
Karsilastirmasi: Tek Merkez Deneyimi

Cengiz Canaka ®, Orkunt Ozkaptan' ®, Erding Dinger' ®, Fatih Bicaklioglu' ®, 0guz Tiirkyilmaz' ®, Ugur Yilmaz'

" Department of Urology, Health Sciencies University, Kartal Dr. Lutfi Kirdar City Hospital, Istanbul, Tiirkiye

ABSTRACT

Objective: The aim of this study was to compare the efficacy and safety of lithotripters used in supine mini
percutaneous nephrolithotomy.

Material and Methods: Medical record of patients who underwent mini percutaneous nephrolithotomy in supine
position between January 2023 and June 2024 due to kidney stone larger than 2 cm were evaluated. Thirty-nine
patients were operated with Ho:YAG laser lithotripter (LL) and 54 patients were operated with pneumatic lithotripter
(PL). Results of patients’demographics, stone size, stone density, operation time, stone-free rate (SFR), complications
were compared.

Results: Mean age was 49.56+13.02 in LL group and 50.20+14.24 in PL group (p=0.825). Mean stone size was
318442117 mm?in LL group and 411742975 mm?® in PL group and the results were similar between groups (p=0.097).
Operation time was significantly higher in LL group than PL group (99.8+24.7 min, 85.7+28.1 min, respectively). SFR
at postoperative 3rd month was similar between groups (92% in LL, 87% in PL) (p=0.512). Hemoglobin decrease rate
(1.5+£1.1 g/dL (IQR 1.5 g/dL) (LL) vs. 1.6£1.0 g/dL (IQR 1.6 g/dL) (PL), p=0.513) and overall complication rates (20% vs.
18%, p=0.897, respectively) were similar in the groups.

Conclusion: Both lithotripters can be preferred effectively in supine percutaneous lithotomy. Ballistic lithotripters are
still a safe and effective option for mini-PNL with the advantage of reduced operation time.

Keywords: kidney stone, lithotripsy, supine percutaneous nephrolithotomy, laser, pneumatic
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OZET

Amac: Bu ¢calismanin amaci supin mini perkiitan nefrolitotomide kullanilan litotriptorlerin etkinlik ve gtivenilirliklerini
karsilastirmaktir.

Gerec ve Yontemler: Ocak 2023 ile Haziran 2024 tarihleri arasinda 2 cm'den buyik bobrek tasi nedeniyle supin
pozisyonda mini perkitan nefrolitotomi uygulanan hastalarin tibbi kayitlar degerlendirildi. Otuzdokuz hasta Ho:YAG
lazer litotriptor (LL) ve 54 hasta pnomatik litotriptor (PL) ile ameliyat edildi. Hastalarin demografik 6zellikleri, tas
boyutu, tas yogunlugu, operasyon siresi, tassizlik orani; komplikasyon sonuclari karsilastinidi.

Bulgular: Ortalama yas LL grubunda 49,56+13,02 ve PL grubunda 50,20+14,24 idi (p=0,825). Ortalama tas boyutu
LL grubunda 3184+2117 mm? ve PL grubunda 4117+2975 mm? idi ve sonuclar gruplar arasinda benzerdi (p=0,097).
Operasyon suresi LL grubunda PL grubuna gore istatistiksel olarak daha yuksekti (99,8+24,7 dak, 85,7+28,1
dak, sirasiyla). Ameliyat sonrasi 3. ayda tassizlik orani gruplar arasinda benzerdi (LLde %92, PL'de %87) (p=0,512).
Hemoglobin dusiis orani (1,5+1,1 g/dL (IQR 1,5 g/dL) (LL) vs. 1,6+1,0 g/dL (IQR 1,6 g/dL) (PL), p=0,513) ve genel
komplikasyon oranlari (sirasiyla %20 vs. %18, p=0,897) gruplarda benzerdi.

Sonug: Her iki litotriptor de supin perkutan litotomide etkili bir sekilde tercih edilebilir. Balistik litotriptorler, operasyon
suresini kisaltma avantajiyla mini-PNL icin hala glvenli ve etkili bir secenektir.

Anahtar Kelimeler: bobrek tasi, tas kirma, lazer, pnédmatik, supine perkiitan nefrolitotomi

INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is the first-line treatment for kidney stones larger than 2 cm and the second-
line treatment for kidney stones measuring between 1-2 cm (1). Standard PCNL (24-30 F) has higher stone-free rates
(SFR) compared to shock wave lithotripsy (SWL) and retrograde intrarenal surgery (RIRS). However, PCNL has some
disadvantages, such as a higher rates of hemorrhage, higher blood transfusion, and analgesic requirement (2,3). Mini-
PCNL was described by Helal et al. to reduce these complications (4). Jackman et al. first used this technique on
adults (5). While stone-free rates of mini-PCNL are similar to standard PCNL, mini-PCNL has advantages over standard
PCNL such as lower transfusion and complication rates. However, mini-PCNL associated with longer operation time
in patients with larger stones (1,6-7).

PCNL was initially performed in the oblique position, but the prone position later became the standard. The prone
position provides easier access and a larger space for manipulation of the nephroscope (5). However, this position
does not allow simultaneous retrograde access and poses challenges in patients with cardiovascular disease or
obesity during the anesthesia (8). Supine position has become popular due to its advantages such as easier anesthetic
intervention, less radiation exposure, retrograde access to the kidney, more efficient spontaneous evacuation of stone
fragments, and shorter operation time (9).

After successful access to the collecting system, stones are fragmented using pneumatic, ultrasonic or laser
lithotripters. The type of lithotripter can affect the operation time, complication rates, stone-free rate SFR and overall
costs (10). Previous studies have investigated the outcomes of mini PCNL using holmium:yttrium-aluminum-garnet
(Ho:YAG) lithotripter (LL) and pneumatic lithotripter (PL) in prone position. Sharma et al. compared the results of
Ho:YAG and PL in prone mini-PCNL. In their study, SFR and complication rates were similar, while fragmentation time
was significantly shorter in the LL group (11). In another study comparing LL and PL in prone mini-PCNL, operation
times were similar between the groups (12).

There are several studies comparing laser lithotripters with pneumatic lithotripters in mini-PNL. However, there is still
limited research comparing different lithotripters in the supine position. This study aims to evaluate the effects of low
power LL (30 Watt) and PL on operational duration, SFR, and complication rates in supine mini-PCNL.
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MATERIAL AND METHODS

This research was designed as a retrospective analysis. The study protocol was approved by the local ethics committee
of our institution (Decision N0:2024/010.99/6/3l, Decision Date:26.07.2024). Ninety-three patients who underwent
supine mini-PCNL due to kidney stone larger than 2 cm between January 2023 and June 2024 were included in
the study. Of these patients 54 underwent mini-PCNL using PL and 39 patients were operated on using LL. Patients’
demographics, stone size, stone density, stone volume, operation time, hemoglobin decrease, complications, re-
treatment and SFR were recorded. The diameter of the largest stone, stone volume, stone density, and degree of
hydronephrosis were measured on CT. Stone volume was calculated with the following formula: V=0.523xAxBxC (13).
All patients exhibited sterile urine cultures before the procedure. Patients were operated on in the Bart’s flank-free
position (14). After the placement of a 5 F open-ended ureteral catheter and a 16 F transurethral catheter, puncture
of the collecting system was accomplished utilizing ultrasound and fluoroscopic imaging. An 18-gauge needle was
placed into the renal collecting system, and the tract was dilated using Amplatz dilators (Amplatz Sheath, Boston
Scientific, Natick, MA, USA), followed by the insertion of a 20 F Amplatz sheath.

A 12 F nephroscope (Richard Wolf, Knittlingen, Germany) was used in all procedures. Following fragmentation,
stones were extracted using stone graspers. The stone fragmentation was performed with either 1.5 mm pneumatic
lithotripter (Swiss Lithoclast, Nyon, Switzerland) or 30W-550 micron fiber Ho:YAG laser lithotripter (Quanta System Litho,
Samarate, Italy). The insertion of the Double-j stent and nephrostomy catheter was conducted in accordance with the
surgeon’s preference. Double-j stent was placed in some patients. A re-entry nephrostomy catheter was not routinely
used. The nephrostomy catheter was removed either postoperative first or second day. Kidney-Ureter-Bladder X-ray
(KUB) was performed in all patients at postoperative first day. Double-j stent was removed at postoperative 3rd week.
Residual control was performed with low-dose computed tomography (CT) at the postoperative 3rd month. Stone-
free status was defined as <4 mm residual fragments. Postoperative complications were classified according to the
Clavien Dindo classification system. Grade 1-2 complications were considered minor complications (postoperative
fever, blood transfusion, additional pharmacological treatment), Grade 3 (requiring intervention under local or
general anaesthesia) and above (Grade 4: sepsis, septic shock, organ failure, Grade 5: death) were considered major
complications.

Statistical Analysis

Quantitative variables such as age and stone volume are presented as meanzstandard deviation. Numbers and
percentages were used for qualitative variables. Categorical variables were analysed using the chi-square test.
Normality of distribution of variables was analysed using Kolmogorov and Smirnov test. The t-test was used for the
comparison of continuous variables with a normal distribution. The Mann-Whitney U test was used for the comparison
of continuous variables that had a skewed distribution.-All analyses were performed using SPSS software version 23.0
(SPSS Inc., Chicago, IL, USA). Statistical tests were two-tailed and a p-value of 0.05 was considered significant.

RESULTS

Patients’mean age was 49.5+13.0 in the LL group and 50.2+14.2 in the PL group (p=0.825). The mean stone volume
was 3184+2117 mm? (IQR 2667mm3) in the LL group and 4117+2975 mm? (IQR 3090 mm3) in the PL group, with no
significant difference observed between the groups (p=0.097) (Table-1). Operation time was significantly shorter in
the PL group (LL=99.8+24.7 min, PL=85.7+28.1 min; p=0.014). SFR in KUB on the postoperative first day was %84
(33/39) in the LL group and %79 (43/54) in the PL group (p=0.597). No statistically significant difference was noted
between the groups regarding the stone-free rate at the third month postoperatively (LL=84%, PL=79%, p=0.512)
(Table-2).
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Table 1. Demographic data and stone characteristics

‘ LL (n=39) ‘ PL (n=54) ‘ P value
Age (mean+SD) 49.5+13.0 50.2+14.2 0.825
Gender (female/male) 11/28 15/39 0.964
Side (right/left) 22/17 23/31 0.212
Stone volume (mm?®) (mean+SD) 3184+2117 4117+2975 0,097
(IQR) 2667 3090
Stone density (HU) (mean+SD) 969+300 978+320 0.889
Guy'’s stone score (mean+SD) 1.31£0.6 1.4+0.6
1 28 38
) ; 10 0.874
3 4 6

Hemoglobin decrease rate (1.5+1.1 g/dL (IQR 1.5 g/dL) (LL) vs. 1.6+1.0 g/dL (IQR 1.6 g/dL) (PL), p=0.513) and overall
complication rates (%20 vs. %18, p=0.897, respectively) were similar in the groups. Moreover, the rate of minor
complications between the two groups did not differ significantly (15% (n=6) vs. 14% (n=8), P=0.940). Two patients
in the LL group and one patient in the PL group received antibiotic therapy for postoperative infection, while one
patient in the PL group required a blood transfusion. Double-j stent was placed under local anesthesia on 2 patients
in each group due to residual fragments in the postoperative period. Grade 4 or 5 complications did not occur in both
groups (Table-2).

Table 2. Intraoperative and postoperative data

LL (n=39) PL(n=54) P value
Stone free rate
Postoperative first day, n (%) 33/6 (84) 43/11(79) 0.597
Postoperative 3 months, n (%) 36/3(92) 47/7 (87) 0.512
Hemoglobin drop (g/dl) (mean+SD) 1.5£1.1 1.6£1.0 0513
(IQR) 1.5 1.6
Operation time (minutes) 99.8+24.7 85.7+28.1 0.014
Auxillary procedure 0.740
Dj insertion, n (%) 2(5) 2(3)
Clavien Dindo Complications, n (%) 8(20) 10(18)
Grade 1 5 6
Grade 2 1 2 0987
Grade 3a 2 2

DISCUSSION

The present study investigated the perioperative outcome and complications of LL and PL in supine mini PNL. Both
techniques demonstrated comparable stone-free rates and exhibited comparable complication rates. However, the
PL technique was associated with reduced operative time.

Ho:YAG laser is the first-choice lithotripter in mini-PCNL. The reduced probe size facilitates compatibility with a
smaller nephroscope and enhances irrigation efficiency. Another important advantage of LL is that it provides better
fragmentation by changing energy and frequency values at different stone densities (10). Furthermore, it offers
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reduced retropulsion. This advantage enables for the fragmentation of stones into smaller fragments compared to
PL (15). However, LLs are expensive devices, and the cost of laser fibers are also quite high. High-power holmium YAG
lasers require a specific energy source. Concerning PL, retropulsion, particularly in hydronephrotic kidneys, represents
the most significant disadvantage (16). Stone migration to other calyxes may cause difficulties in reaching the stone
and lead to residual fragments. Besides that, PL can cause mucosal damage, bleeding or stone migration out of the
collecting system. One of the most notable advantages of ballistic lithotripters is the relatively low financial burden
associated with the initial assembly and maintenance expenses.

Mini-PCNL presents several advantages over conventional PCNL, including increased SFR and reduced complication
rates (6). The duration of the procedure in mini-PCNL may be extended due to the reduced size of the sheath. The
stone burden substantially impacts operational time (17,18). Research comparing LL and PL in mini-PCNL performed
in the prone position yields inconsistent findings. Ganesamoni et al. conducted a prospective comparison of
lithotripter types in mini-PCNL operations. Operation and fragmentation times were comparable in both the LL and
PL groups, whereas the stone migration rate was higher in the PL group (12). Concordantly to this study, both types of
lithotripters revealed equivalent stone-free rates in our research. Another prospective study indicated that, although
operation times were comparable, fragmentation time was longer in the PL group (11). Similarly, ibis et al. conducted
a comparison of high-power LL and PL in supine mini-PCNL, revealing that the operation time was greater in the
PL group (10). They concluded that the high-power settings with the Ho:YAG laser provided a much more efficient
lithotripsy and took out the possible advantage of the ballistic lithotripter. Liu et al. performed an evaluation of data
from 100 patients to compare PL and 12W LL, finding that the operation time was shorter in the PL group. However,
the study did not specify the position type (19).

In our investigation, the stone volume was greater in the PL group, however this difference was not statistically
significant. (318442117 mm? vs. 411742975 mm?, p=0.097). Nonetheless, the surgery duration was statistically
considerably reduced in the PL group (99.8424.7 min vs. 85.7£28.1 min, p=0.014). The differences in literature in
outcomes can be explained by the variety of the power of Ho:YAG laser and variety in stone volume among the
studies. Stone volume might be another factor effecting outcomes. We believe that the duration of the procedure
may have been extended in the LL group due to the use of a 30 W Ho:YAG laser in our study.

Stone freeness is the most important factor reflecting surgical success. Studies examining the results from standard
and mini-PCNL have indicated comparable outcomes. A review involving 1196 patients indicated that the SFR for
mini-PCNL was 92.9%, which is comparable to that of standard PCNL(6). Tangal et al. conducted a retrospective
evaluation of data from 312 patients who underwent supine PCNL. This study compared LL, PL, and their combination,
revealing similar SFR statuses of 92.3%, 91.3%, and 91.3%, respectively (p=0.95) (20). A retrospective study comparing
LL and PL in the supine position found that SFR status was similar between groups, with rates of 92.5% and 90.2%,
respectively (p=0.23) (10). Our research revealed that, consistent with previous literature, the SFR status at three
months postoperatively was 87% in the PL group and 92% in the LL group (p=0.512).

Abdelhafez et al. reported that the rates of bleeding and transfusion were higher in standard PCNL compared to mini-
PCNL (21). When evaluating blood loss in mini PCNL for LL and PL, the outcomes appeared to be similar (11,12,19). In
our research the rate of blood loss was comparable among the groups (p=0.513). Only one patient required a blood
transfusion postoperatively. In our study, complication rates were similar in each group. This is likely attributed to the
comparatively smaller size of renal calculi in this study and the relative safety associated with mini-PCNL.

The primary limitations of our study are the absence of randomization and the retrospective nature of the data analysis.
Additionally, the present study’s findings are derived from applying a 30 W laser. The use of high-power lasers, capable
of reaching frequencies up to 100 Hz, significantly reduces operative times for laser lithotripsy. Besides that, we were
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unable to report our stone fragmentation time results. Instead, we collected data on total operative times.

CONCLUSION

Both technics provided similar outcomes in SFR and complications. Ballistic lithotripters are still a safe and effective
option for mini-PNL with the advantage of reduced operation time. We believe that PL will continue to be preferred
in mini-PNL because of their similar SFRs, similar complication rates, and their cost-effectiveness. More reliable results
could be achieved with prospective randomized studies.
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ABSTRACT

Objective: Early single dose chemotherapy may have a reducing effect on recurrence and progression. In this study,
we aimed to compare non-muscle invasive patients diagnosed with bladder cancer who did not receive early single
dose chemotherapy and those who received intravesical Epirubicin or Gemcitabine in terms of recurrence and
progression.

Material and Methods: 116 patients were followed up for 48 months (May 2020-June 2022) with diagnosis of primary
non-invasive bladder cancer. After transurethral resection of the bladder, patients were followed up with 3 groups:
who received intravesical epirubicin, who received gemcitabine, who did not receive any chemotherapeutic agent.
Results: The mean age was 63. There were no statistically significant difference in age and, body mass index.
Recurrence was determined 57.1% (n=20), 40% (n=18), and 41.7% (n=15) (p=0.263) of the patients, respectively who
were not administered any intravesical agent, were administered Epirubicin and, Gemcitabine. While recurrence
rates were observed 50%, 25%, 0% (p=0.177) respectively, in low-risk, no progression was detected. In intermediate
risk group, 66.7%, 33.3%, 42.8% (p=0.378) recurrence, and 33.3%, 22.7%, 6.7% (p=0.282) progression were detected,
respectively. High-risk group, recurrence was found in 56%, 64.2%, 56.2% (p=0.866) of the patients and progression
8%, 14.3%, 6.3% (p=0.723) respectively. In low-grade group, 35.7%, 42.9%, 21.4% (p=0.045) recurrence, and 16.6%,
12.1%, and 4.3% (p=0.164) progression were determined , respectively. In the high-grade group, 58.8%, 50%, 69.2%
(p=0.982) recurrence, 5.9%, 16.6% and 7.7% (p=0.581) progression were detected, respectively.

Conclusion: These findings demonstrated that intravesical chemotherapeutics can delay or prevent recurrence and
progression, should therefore be administered in early postoperative period. Gemcitabine is not in widespread use
and has been found to be a good alternative.
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OZET

Amac: Erken tek doz kemoterapinin niiks ve progresyonu azaltici etkisi olabilmektedir. Calismamizda mesane kanseri
tanisi almis, erken tek doz kemoterapi almayan ve intravezikal Epirubisin veya Gemcitabin alan kasa invaziv olmayan
hastalarin nuks ve progresyon agisindan karsilastirilmasini amacladik.

Gerec ve Yontemler: Primer non-invaziv mesane kanseri tanisi almis 116 hasta 48 ay (mayis 2020-haziran 2022)
boyunca takip edildi. Mesanenin transuretral rezeksiyonundan sonra hastalar 3 grupta takip edildi: intravezikal
epirubisin alanlar, gemcitabin alanlar ve herhangi bir kemoterapi ajani almayanlar.

Bulgular: Olgularin ortalama yasi 63 idi. Hastalarda yas ve viicut kitle indeksi arasinda istatistiksel olarak fark yoktu.
Herhangi bir intravezikal ajan uygulanmayan, Epirubisin, Gemcitabine uygulanan hastalarda sirasiyla %57,1 (n=20),
%40 (n=18) ve %41,7 (n=15) (p=0,263) oraninda niiks saptandi. Duslik riskli grupta nlks oranlari sirasiyla %50, %25,
%0 (p=0,177) olarak g6zlenirken, progresyon saptanmadi. Orta riskli grupta ise sirasiyla %66,7, %33,3, %42,8 (p=0,378)
nuiks, %33,3, %22,7, %6,7 (p=0,282) oraninda progresyon saptandi. Yiiksek riskli grupta ise hastalarin sirasiyla %56,
%64,2, %56,2'sinde niiks (p=0,866), %8, %14,3, %6,3'lUnde (p=0,723) progresyon saptandi. Dusuk dereceli grupta
siraslyla %35,7, %42,9, %21,4 niiks (p=0,045) ve %16,6, %12,1 ve %4,3 (p=0,164) progresyon saptandi. Yiiksek dereceli
grupta sirasiyla %58,8, %50, %69,2 niiks (p=0,982), %5,9, %16,6 ve %7,7 (p=0,581) progresyon belirlendi.

Sonuc: Bu bulgular, intravezikal kemoterapotiklerin niiks ve progresyonu geciktirebilecegini ve/veya 6nleyebilecegdini,
bu nedenle erken postoperatif donemde uygulanmasi gerektigini géstermistir. Gemsitabin yaygin kullanimda olmayip
alternatif olarak iyi bir tercih oldugu gortlmastr.

Anahtar Kelimeler: mesane kanseri, niiks, progresyon, epirubisin, gemcitabine

INTRODUCTION

All types of cancers are known to be increasing all over the world depending on lifestyles and environmental
conditions. Bladder cancer is the tenth most commonly diagnosed cancer in all genders (1). Approximately 75% of
transitional epithelial cancer of the bladder is a disease with mucosa (stage Ta or carcinoma in situ) or submucosa
(stage T1) involvement and is defined non-muscle invasive bladder cancer (NMIBC) (2).

Tumor resection is the main treatment approach in superficial bladder cancers, and recurrence or progression is
relatively common during follow-up according to grade and stage. There is a risk of frequent recurrence in NMIBC.
Moreover it can advance to a life-threatening disease (3). Therefore, a scoring system developed by the European
Organization for Research and Treatment of Cancer (EORTC) defining risk groups to be able to monitor patients and
facilitate the treatment process. Risk factors for recurrence and progression are multifocality, tumor size, number
of previous recurrences, grade, stage, and presence of carcinoma in situ (CIS) (4). It has been well known for many
years that various intravesical chemotherapeutic agents are used and different protocols are applied after resection
of superficial bladder tumors. The current guidelines recommend that early single-dose intravesical chemotherapy
should be administered after resection to prevent or delay recurrence and progression. Intravesical chemotherapy has
an ablative effect on small tumors that remain in the resection area, which have been missed following transurethral
resection of the bladder (TURB) (5).

In this study it was aimed to compare progression and recurrence rates of patients with bladder tumor who were
administered intravesical Epirubicin or Gemcitabine or who did not receive any early single-dose chemotherapy.

MATERIAL AND METHODS
This was a prospective, cross sectional study. It was conducted at Sivas Cumhuriyet University from May 2020 to June
2022 after obtaining the local ethics committee’s approval, with decision number 2020-05/02.
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Between 2020 and 2022, a total of 116 primary consecutive patients with the diagnosis of superficial bladder cancer
were followed up for 48 months. All patients diagnosed with superficial bladder cancer who were eligible for the
study between the specified dates were included. All patients were evaluated by cystoscopy. The data were evaluated
according to the pathology results and included in the study.The patients were separated into 3 groups randomly:
Those who did not receive any intravesical chemotherapy (n:35), those who received Epirubicin (n:45), and those who
received Gemcitabine (n:36). Also a subdivision made to the patients into 3 groups as low, intermediate, and high risk,
and 2 groups according to the degree of invasiveness as high grade and low grade. These groups were formed based
on the risk scale of the EORTC. Follow-up of the patients was done by cystoscopy at 3-month intervals.

EARLY SINGLE-DOSE EARLY SINGLE-DOSE EARLY SINGLE-DOSE
CHEMOTHERAPY IN SUPERFICIAL CHEMOTHERAPY IN SUPERFICIAL CHEMOTHERAPY IN SUPERFICIAL
BLADDER CANCER BLADDER CANGER BLADDER CANCER
116 PATIENTS LCRAENT 116 PATIENTS
| | [ ] | |

LOW  ||INTERMEDIATE| |  HIGH iR o e el | EPIRUBICIN | | GEMCITABINE
RISK RISK RISK TUMOR TUMOR e n=45 n=36
n=26 n=35 n=>55 n=73 n=43

Figure 1. Classification of 116 patients receiving early single-dose chemotherapy according to risk groups, grade and
whether they received treatment or not

Inclusion Criteria of Patients

We included patients in whom we performed resection with the TUR method and did not deepen the resection
too much, patients whose hematuria was not very intense after resection, and patients who allowed intravesical
chemotherapy in our study.

Exclusion Criteria of Patients

We did not include patients with previous bladder tumor surgery and variant pathology, patients with a history of
chemotherapy and radiotherapy applied to the bladder, and patients with T2 or higher pathology in 59 of the 175
patients in whom we performed resection with the TUR method.

Approximately 1 hour after the bladder tumor resection which was performed with the conventional method: 50
mg of Epirubicin was prepared with 50 ml of saline and then administered intravesical via a 22f Foley catheter. 2000
mg of Gemcitabine was prepared with 100 ml of saline and then administered intravesical via a 22f Foley catheter.
Intravesical chemotherapeutic agent was not administered to patients who had grade 2 or grade 3 perforation during
TURB according to the Depth of Endoscopic Perforation (DEEP) scale, had extensive hematuria, or did not accept
intravesical early single-dose chemotherapy treatment. These patients who did not administered any intravesical
chemotherapeutic agent were included in the 1st group.

Statistical Analysis

Statistical analysis of the data obtained in the study was performed using SPSS vn. 22.0 software. The categorical
variables were presented as numbers (n) and percentages (%). All the continuous variables were analysed and
expressed by mean * standard deviation. Conformity of continuous data to normal distribution was examined with
the Shapiro-Wilk test and the results showed that the disstribution of continuous variables was not normal (p<0.05).
The Kruskal-Wallis H test was applied in multiple comparisons. The Mann-Whitney U-test was used again in posthoc
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analyses. Categorical data were examined with Chi-square analysis. At the same time, Breslow test results were
interpreted to interpret the tests on the survival of patients. All the analyses were interpreted at 95% confidence level.
A value of p below 0.05 was accepted as statistically significant.

RESULTS

Evaluation was made of patients who did not receive early single-dose intravesical chemotherapy, patients who
were administered intravesical Epirubicin, and those who were administered intravesical Gemcitabine in terms of
progression and recurrence in bladder tumors. The groups were compared in respect of the time to recurrence and
progression. The difference between the groups were not statistically significant. (Table 1).

Table 1. Comparisons of the treatments of bladder tumor in terms of recurrence(63) and progression (12), and the

time elapsed (months) in patients with recurrence and/or progression

No IV Treatment Epirubicin Gemcitabine
Recurrence (+/n) 15/35 27/45 21/36 0.263°
% 42.90% 60.00% 58.30% ’
Time To Recurrence
(Median) 3.8 5.3 18.1 0.234°
(Min / Max Months) 3/5 3/7 3/24
. 4/35 6/45 2/34
Progression (+/ n) 0.5052
11.40% 13.30% 5.60%
Time To Rogression
) 9.1 11.9 21.2
(Median) 0.486°
4/13 9/16 3/42
(Min / Max Months)

a: Chi-Square Test
b: Kruskal-Wallis H Test

Recurrence times were compared with the Breslow test and recurrence times were not statistically different according
tointravesical use or intravesical type (p=0.095). For the whole patient group, the time to recurrence was 6.698 months
(hazard ratio (HR): 0.40; 95% confidence interval (Cl), 4.100-9.296; p<0.001), as 4.059 months (HR: 0.41; 95% Cl, 2.977-
5.141; p<0.001) in Group 1, patients not administered intravesical agents, 5.188 months (HR: 0.25; 95% Cl, 3.234-7.141;
p<0.001) in Group 2, patients administered Epirubicin, and 13.6 months (HR: 0.30; 95% Cl, 3.865-23.335; p<0.001) in
Group 3, patients administered Gemcitabine.

The patients were separated into three groups as low risk, intermediate risk, and high risk. The groups with and
without chemotherapeutic agents were compared in terms of progression and recurrence. No statistically significant
difference was found. (Table 2).
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Then compared in terms of progression and recurrence. Low-grade bladder tumor patients were compared with
and without intravesical chemotherapy, and a statistically significant difference was determined between these sub-
groups in terms of recurrence and progression (p<0.05). The comparisons between the other groups demonstrated
no statistically significant difference (Table 3).

Table 3. Comparisons of patients histologically classified as low grade and high grade, who received and did not
receive IV chemotherapeutic agents in terms of recurrence and progression, time to recurrence (months), and time to
progression (months)

RECURRENCE PROGRESSION
No v EPIRUBICIN GEMCITABINE NO IV TREATMENT EPIRUBICIN GEMCITABINE
TREATMENT
p value
GRADE of (recurrence) ( r: ::Is::m )
INVASION p value pvaﬁ‘ <« (time)
(time) P
LOW GRADE LOW GRADE
5 (+/n) .
(+/n) 9/18 10/33 3/22 0.045 3/18 4/33 1/22 0.164°
50% 30% 13.6 16.6% 12.1% 4.5%
. Time to
Time to rogression
recurrence 3/7 3/9 6/36 0.091° p > 6/15 9/13 (4/2) 0.999°
. (min-max
(min-max months)
months)
HiGH GRADE HiGH GRADE
(+/n) 9/17 6/12 7/14 0.982° (+/n) 1/17 2/12 1/14 0.581°
5.2% 50% 50% 5.8% 16.6% 7.1%
Time to Time to
recurrence 3/3 3/4 3/9 0.301° progression 2/2 12/27 3/3 0.368°
(min-max (min-max
months) months)
a: Chi-Square Test
b: Kruskal-Wallis H Test

The compare means kruskal-wallis h test and chi-square test was applied

The Breslow test was applied to compare the times to recurrence times, and a statistically significant difference was
determined according to grade (low/high), intravesical use, and intravesical type (p=0.029). The time to recurrence in
all low-grade patients was calculated to be 7.864 months (HR: 0.32; 95% Cl, 4.463-11.264; p<0.001), as 5.111 months
(HR:0.33;95% Cl, 3.529-6.693; p<0.001) in Group 1, (no intravesical chemotherapy), as 6.100 months (HR: 0.30; 95% Cl,
3,260-8,940; p<0.001) in Group 2 (Epirubicin), and as 22.0 months (HR: 0.33; 95% Cl, 4.913-39.087; p<0.001) in Group
3 (Gemcitabine).

The time to recurrence in all high-grade patients was found to be 5.476 months (HR: 0.19; 95% Cl, 1.508-9.444;
p<0.001), as 2.875 months (HR: 0.62; 95% Cl, 1.865-3.885; p<0.001) in Group 1 (no intravesical chemotherapy), as
3.667 months (HR: 0.33; 95% Cl, 1.796-5.538; p<0.001) in Group 1 (Epirubicin), and as 10.0 months (HR: 0.14; 95% Cl,
0.00-21.564; p<0.001) in Group 3 (Gemcitabine).

DISCUSSION

The global age-standardised incidence rate is 9.5 for males and 2.4 for females (per 100,000 person/years). These
rates are 20 for males and 4.6 for females in the European Union. Despite significant advances and changes in the
field of molecular and technology science, TURB remains the first approach in the treatment and diagnosis of primary
bladder cancers. The most prominent clinical features of NMIBC are that it is progressive and recurrent. After TURB,
the probability of recurrence within 1 year in low-risk patients is 15%, and 31% within 5 years. In high-risk patients, the
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probability of recurrence is 61% within 1 year and 78% within 5 years. For high-risk NMIBC the probability of 1-year
progression patients is 3.5% and probability of annual progression is 9.6%. For very high-risk NMIBC the probability
of 1-year progression patients is 16.5%, and probability of annual progression is 40% (6).

Epirubicin, one of the anticancer agents of the anthracycline group, is a periodic, non-specific anticancer agent. Its
mechanism of action is to prevent DNA replication and transcription by controlling polymerase (7). Due to powerful
anticancer activity, low drug resistance, rapid diffusion, and low toxicity, Epirubicin is a highly preferred intravesical
chemotherapeutic agent (8). In a study of a total of 512 patients by Oosterlink et al., intravesical Epirubicin was
administered to 50.2% of the patients after TURB, and not to 49.8%. In the cystoscopic examination performed on
the patients 4 weeks later, recurrence was observed in 3.9% of the patients, and it was seen that only one of the
patients who developed recurrence was from the Epirubicin group (9). In the current study, intravesical Epirubicin was
administered to 38.7% of patients after TURB, while intravesical treatment was not applied to 30% of patients. In the
cystoscopic examination performed 3 months later, recurrence was seen to have developed in 15.5% of the patients
who received Epirubicin and in 17.2% of the patients with no intravesical treatment. The reason for the higher
recurrence rate in the current study in the group treated with Epirubicin was thought to be the earlier performance of
first cystoscopy by Oosterlink et al., or that the majority of patients who received Epirubicin in the current study were
at moderate or high risk.

In contrast, Masters et al’s clinical study stated that a 42% complete response was obtained in 122 patients in 3
months with a single Epirubicin administration on a 0.5 cm tumor (10). That study demonstrated that early single-
dose intravesical chemotherapy prevents recurrences by both chemoresection and preventing implantation. In the
present study, patients with bladder tumors of a small size (<3 cm) and those with a single tumor were in the low-
risk group, constituting 22.4% of the total patients. Epirubicin was administered to 61.5% of these patients, and no
intravesical treatment was applied to 15.4%. Recurrence developed in 25% of the patients who received Epirubicin
and in 50% of the patients with no intravesical treatment, thereby demonstrating that Epirubicin administration
reduced the likelihood of recurrence proportionally.

Sylvester et al’s study examined 13 publications with 2278 patients. Of the 1161 patients treated with TURB only, and
1117 patients with Pirarubicin, Epirubicin, Thiotepa, or Mitomycin C, recurrence was seen in 1128 patients. (p<0.001).
Single-dose chemotherapy was administered IV to 42.5% of the patients with recurrence, and no intravesical treatment
was administered to 56.2% of the patients. A single dose of chemotherapy which administered intravesically reduced
the likelihood of recurrence by 35% (11). In the current study, Epirubicin or Gemcitabine was administered to 86 of 116
patients,and recurrence occurredin 36% of the patients. Nointravesical agent was administered to 30.1% of the patients
and recurrence developed in 57.1%. These results can be interpreted as Epirubicin and other IV chemotherapeutics
being very advantageous in terms of preventing recurrence compared to patients not administered with intravesical
chemotherapeutic agents.

Gemcitabine is anticancer agent a pyrimidine antimetabolite, which replication disrupts cell by acting on the cell
cycles S phase (12). Although Gemcitabine and Epirubicin differ in terms of the mechanism of action, both show
antitumor activity through interference in the division of tumor cells. Gemcitabine, which is widely used in many
different types of cancer, is also used in the treatment of urological cancers. In a clinical study of 86 patients followed
up for 36 months, Ye HB et al. compared Epirubicin and Gemcitabine. Of the total patients, 48.9% were administered
Gemcitabine and 51.1% received Epirubicin. The results from a 2-year follow-up period showed that recurrence
developed in 33.3% of the patients who received Gemcitabine and in 40.1% of the patients who received Epirubicin
(13). In the final of the 4-year follow-up period of the current study, recurrence was seen to have developed in 40%
of the patients administered Epirubicin and in 41.6% of the patients administered Gemcitabine. Both studies showed
no statistically significant difference.
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Gemcitabine and physiological saline application were compared 406 patients in a study by Messing et al. Gemcitabine
was administered as a single dose to 49.5% of the patients, and intravesical irrigation with saline solution was applied
to 50.5% of the patients. Tumor recurrence occurred within 4 years in 33.3% of the patients administered Gemcitabine
and in 44.4% of the patients treated with saline irrigation (p<0.001). Of the 215 patients with low-grade tumors who
had undergone TURB, recurrence developed in 33.3% of the patients in the Gemcitabine group and in 52.2% of the
saline solution group (p=0.001) (14). In the current study, 36 patients were administered Gemcitabine, and recurrence
developed in 41.6% of these patients during the 4-year follow-up period (p<0.001).

Of the 73 patients with low-grade NMIBC in the current study, 8.2% of those who received Gemcitabine developed
recurrence. It was determined that Gemcitabine administered to patients with low-grade bladder tumors statistically
significantly reduced the probability of recurrence compared to those who were not administered any intravesical
agents. These results were consistent with findings of Messing et al. (p<0.001), and Gemcitabine administration was
shown to be beneficial, especially in patients with low-grade NMIBC.

NMIBC is a heterogeneous group of tumors, each exhibiting different behavior. To predict the behavior of these
heterogeneous groups, namely tumor recurrence, and progression, the EORTC developed a scoring system with risk
groupsdefined accordingly. Patients are classsified as low risk, intermediate risk, or high riskaccording to the probability
of progression and recurrence. Zhang et al.followed up 335 patients for 4 years, with Epirubicin administered to 32.5%,
Gemcitabine to 34%, and Pirarubicin to 33.5%. The patients were separated into high risk and intermediate risk groups
according to the risk of NMIB tumor. Of the patients treated with Epirubicin, 38.5% were classified as intermediate-
risk and 61.5% as high-risk, 28.9% of the patients treated with Gemcitabine were classified as intermediate-risk and
71.1% as high-risk, and 33.9% of the patients treated with Pirarubicin were classified as intermediate-risk and 66.1% as
high-risk. The intermediate risk groups recurrence was 7.1% of patients with Epirubicin treatment, 6% of patients with
Gemcitabine treatment, and 7.8% of patients with Pirarubicin treatment. In the high-risk group, recurrence developed
in 10.4% of patients treated with Epirubicin, 3.7% of patients treated with Gemcitabine, and 13.1% of patients treated
with Pirarubicin. The intermediate-risk groups recurrence after administration of all three chemotherapeutic agents
was not statistically significant. The high-risk groups rate of recurrence in the Gemcitabine treatment group was
determined to be lower statistically significantly compared to the other chemotherapeutic agents (p<0.017) (15). In
the current study, the intermediate-risk group included 35 patients and the high-risk group included 55. Epirubicin
was administered to 42.9% and Gemcitabine to 40% of the intermediate-risk patients, and Epirubicin was administered
to 25.5% and Gemcitabine to 29.1% of the high-risk patients. In the intermediate-risk group, recurrence developed in
38.5% of patients administered Epirubicin and in 30.8% of patients administered Gemcitabine. In the high-risk group,
33.3% of patients administered Epirubicin and 22.2% of patients administered Gemcitabine developed recurrence.
In terms of recurrence between the intermediate-risk and high-risk groups no statistically significant difference was
determined. However, it was observed that administration of Gemcitabine decreased the recurrence probability
proportionally.

Early single-dose intravesical chemotherapy does not change the progression and cancer-related death rate (11).
Messing et al. compared the administrations of Gemcitabine and saline in terms of progression. A single dose of
intravesical chemotherapy with Gemcitabine was administered to 201 patients, and intravesical irrigation with saline
was applied to 205 patients. Progression developed in 5.9% of the patients administered Gemcitabine and in 8.8% of
those administered saline irrigation. No statistically difference significant was determined in terms of the effect of early
single-dose intravesical chemotherapy on progression (p=0.25) (14). In the current study, 31% of 116 patients were
administered Gemcitabine, 38.9% were administered Epirubicin, and 30.1% received no intravesical chemotherapy.
Progression developed in 5.6% of the patients who received Gemcitabine, in 13.3% of the patients who received
Epirubicin, and in 11.4% of those who did not receive any intravesical chemotherapy. Intravesical single-dose
chemotherapy was not found to be statistically significant in terms of progression, and similar results were obtained
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in the other groups (p=0.244). Sylvester et als meta-analysis from 13 publications of 2278 patients demonstrated
that 1161 patients were treated with only TURB, and 1117 patients were administered Epirubicin, Mitomycin C,
Pirarubicin, or Thiotepa, and progression developed in 4.8% of the total patients (11). The advantage of intravesical
chemotherapeutic agent administration in preventing progression has not been proven, but it appears to reduce
the probability of progression proportionally. In the current study, it was observed that Gemcitabine administration
reduced the probability of progression more proportionally than Epirubicin.

There is a relatively limited number of comparative studies in the literature. Epirubicin, Gemcitabine, and Pirarubicin
administered to 335 patients were compared over a 4-year follow-up period by Zhang et al,, and the results showed
complications of 8.7% of the patients with hematuria, 2.7% with fever, and 11% with bladder irritation symptoms (15).
In the current study, no major complications developed in any of the patients. Of the patients treated with Epirubicin,
6.7% had hematuria and 11.1% had bladder irritation symptoms (urgent urination sensation, detrusor hyperactivity,
pain due to contraction). In the patient group treated with Gemcitabine, 2.8% had hematuria and 2.8% had bladder
irritation symptoms. No patient had a fever. A clearer evaluation would be able to be made with data obtained from
more patients, but the possibility of complication development in patients who received Gemcitabine was seen to
be reduced.

In comparison with patients not receiving any intravesical chemotherapy, there are clear benefits of single-dose
chemotherapy administered intravesically after TURB. To be able to decide which patients will benefit most or least
from intravesical chemotherapy and to reveal clearer results, the keeping of optimal records regarding intravesical
chematheraputic agents used immediately after resection, reporting the known risk factors for the progression
and recurrence of bladder cancer, classifying the study results according to risk groups, studying more patients and
collecting data more systematically are necessary.

Limitations of this study can be said to be the relatively short time to follow up for recurrence and progression, and
the low number of patients. Despite these limitations, the strength of the study is that it shows that gemcitabine is
more effective in low-grade, non-muscle-invasive tumors and should be used more widely. Patients continue to be
followed up in our clinic, and a further study is planned in which more precise results will be able to be obtained by
including new patients.

CONCLUSION

A single dose of early postoperative intravesical chemotherapy is effective against circulating tumor cells and
residual tumors in the resection area after TURB. Even if the lesion is completely resected after TURB, intravesical
chemotherapeutic agents delay and even prevent short-term recurrence and progression, and should be applied in
the early postoperative period.

Funding: No financial support was received.
Conflicts of Interest: The authors declare no conflicts of interest.

Ethical Consideration: The study was authorized by the Ethics Committee at the Faculty of Medicine, Cumhuriyet
University, on the date of 05/20/2020 With ethical number: 2020-05/02.

Author Contributions: Concept and design; Emre Kirag, Data collection; Emre Kirag, Adem Kir, Data analysis and
interpretation; Emre Kirag, Esat Korgali, Hiseyin Saygin, Abuzer Oztiirk, Manuscript writing; Emre Kirac, Adem Kir,
Manuscript revision; Esat Korgali, Hiiseyin Saygin, Aydemir Asdemir, Statistical analysis; ismail Emre Ergin,Abuzer
Oztiirk, , Supervision; Esat Korgali.



https://doi.org/10.54233/endourolbull-1618269

ENDOUROLOGY

BULLETI EB‘R&%ROLO” KiracE, et al. Effects of Chemotherapeutic Agents in Bladder Tumors

REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

IARC, Cancer Today. Estimated number of new cases in 2020, worldwide, both sexes, all ages. 2021

Burger M, Catto JW, Dalbagni G. Epidemiology andrisk factors of urothelial bladder cancer. Eur Urol. 2013;63(2):234-
241. https://doi.org/10.1016/j.eururo.2012.07.033

Grossman, H. Barton et al. ‘Intravesical Therapy - BCG and Beyond’ 2019; Jan:73 - 80. https://doi.org/10.3233/
BLC-180198

Sylvester RJ, van der Meijden AP, Oosterlinck W. Predicting recurrence and progression in indiVidual patients with
stage TaT1 bladder cancer using EORTC risk tables: a combined analysis of 2596 patients from seven EORTC trials.
Eur Urol. 2006;49(3):466-477 .https://doi.org/10.1016/j.eururo.2005.12.031

Brocks CP, Buttner H, Bohle A. Inhibition of tumor implantation by intravesical gemcitabine in a murine model
of superficial bladder cancer. The Journal of Urology. 2005;Sep;174(3):1115-1118. https://doi.org/10.1097/01.
ju.0000168657.51551.49

Sylvester RJ, Rodriguez O, Herndndez V, et al. European Association of Urology (EAU) Prognostic Factor Risk
Groups for Non-muscle-invasive Bladder Cancer (NMIBC) Incorporating the WHO 2004/2016 and WHO 1973
Classification Systems for Grade: An Update from the EAU NMIBC Guidelines Panel. 2021;79(4):480-488. https://
doi.org/10.1016/j.eururo.2020.12.033

R. J. Cersosimo and W. K. Hong, “Epirubicin: a review of the pharmacology, clinical activity, and adverse effects of
an adriamycin analogue,” Journal of Clinical Oncology. 1986. vol. 4, no. 3, pp. 425-439. https://doi.org/10.1200/
JCO.1986.4.3.425

S.V.Onrust, L. R. Wiseman, and K. L. Goa, “Epirubicin,” Drugs & Aging, 1999. vol. 15, no. 4, pp. 307-333 https://doi.
0rg/10.2165/00002512-199915040-00006

Oosterlinck W, Kurth KH, Schroder F. A prospective European Organization for Research and Treatment of Cancer
Genitourinary Group randomized trial comparing transurethral resection followed by a single intravesical
instillation of epirubicin or water in single stage Ta, T1 papillary carcinoma of the bladder. J Urol. 1993;149:749-
52. https://doi.org/10.1016/s0022-5347(17)36198-0

Masters JR, Popert RJ, Thompson PM. Intravesical chemotherapy with epurubicin: a dose response study. J Urol.
1999;161:1490-3.

Sylvester, R.J. Systematic Review and Individual Patient Data Meta-analysis of Randomized Trials Comparing a
Single Immediate Instillation of Chemotherapy After Transurethral Resection with Transurethral Resection Alone
in Patients with Stage pTa-pT1 Urothelial Carcinoma of the Bladder: Which Patients Benefit from the Instillation?

Eur Urol. 2016;69: 231. https://doi.org/10.1016/j.eururo.2015.05.050

P. Huang, S. Chubb, L. W. Hertel, G. B. Grindey, and W. Plunkett, “Action of 2;2'-difluorodeoxycytidine on DNA
synthesis,” Cancer Research, 1991.vol. 51, no. 22, pp. 6110-6117.

Ye HB, Chen S, Wang J. A comparatiVe study of gemcitabine and epirubicin in adjuvant chemotherapy of non
muscle invasive bladder cancer. Research Square; 2020. https://doi.org/10.21203/rs.3.rs-20323/v1

Messing, E.M. Effect of Intravesical Instillation of Gemcitabine vs Saline Immediately Following Resection of
Suspected Low-Grade Non-Muscle-invasive Bladder Cancer on Tumor Recurrence: SWOG S0337 Randomized
Clinical Trial. Jama. 2018; 319:1880. https://doi.org/10.1001/jama.2018.4657

Jianglei Zhang, Miao Li, Ze Chen, Jun OuYang, Zhixin Ling, “Efficacy of Bladder Intravezical Chemotherapy with
Three Drugs for Preventing Non-Muscle-invasive Bladder Cancer Recurrence’, Journal of Healthcare Engineering;
2021 https://doi.org/10.1155/2021/2360717



https://doi.org/10.1016/j.eururo.2012.07.033
https://doi.org/10.3233/BLC-180198
https://doi.org/10.3233/BLC-180198
https://doi.org/10.1016/j.eururo.2005.12.031
https://doi.org/10.1097/01.ju.0000168657.51551.49
https://doi.org/10.1097/01.ju.0000168657.51551.49
https://doi.org/10.1016/j.eururo.2020.12.033
https://doi.org/10.1016/j.eururo.2020.12.033
https://doi.org/10.1200/JCO.1986.4.3.425
https://doi.org/10.1200/JCO.1986.4.3.425
https://doi.org/10.2165/00002512-199915040-00006
https://doi.org/10.2165/00002512-199915040-00006
https://doi.org/10.1016/s0022-5347(17)36198-0
https://doi.org/10.1016/j.eururo.2015.05.050
https://doi.org/10.21203/rs.3.rs-20323/v1
https://doi.org/10.1001/jama.2018.4657
https://doi.org/10.1155/2021/2360717

Original Article

Ozgiin Arastirma

Endourol Bull. 2025;17(2):71-77. doi: 10.54233/endourolbull-1621723

The Relationship Between Urinary System Stone Disease and Serum
Fetuin-A Glycoprotein

Uriner Sistem Tas Hastaligi ile Serum Fetuin-A Glikoproteini Arasindaki iliski

Abdulmecit Yavuz'®, Serdar Arisan?

" Department of Urology, VM Medlicalpark Mersin, Mersin, Tiirkiye
2 Department of Urology, Sisli Hamidiye Etfal Training and Research Hospital, Istanbul, Tiirkiye

ABSTRACT

Objective: This study aimed to investigate the relationship between Fetuin-A glycoprotein, a known systemic and
localized calcification inhibitor, and urinary system stone disease.

Material and Methods: A total of 63 patients with urinary stone disease and 70 healthy controls were included. Serum
Fetuin-A levels were measured using enzyme-linked immunosorbent assay, and various biochemical parameters
were analyzed. Statistical comparisons were performed by using Pearson correlation to determine relationships, with
significance set at p<0.05.

Results: The mean serum Fetuin-A levels were slightly higher in the stone disease group (503.5 + 87.6 mg/dL)
compared to the control group (462.7 = 101.6 mg/dL); however, the difference was not statistically significant (p>0.05).
The mean age was 42.87 + 11.0 years in the stone group and 41.6 + 11.7 years in the control group (p=0.497). In the
stone group, 65% were male and 35% female, while in the control group, 66% were male and 34% female, with no
significant difference in gender distribution (p=0.831). Body mass index (BMI) was 25.3 + 2.57 kg/m2 in the stone
group and 26.9 + 3.08 kg/m? in the control group, also showing no significant difference (p=0.067). No correlations
were found between serum Fetuin-A levels and other parameters such as age, BMI, or biochemical markers.
Conclusion: Although some previous studies have suggested a relationship between Fetuin-A levels and urinary
stone disease, this study found no significant association. Further research focusing on genetic polymorphisms of
Fetuin-A may clarify its role in stone formation.
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OZET

Amac: Bu calismada, sistemik ve lokal bir kalsifikasyon inhibitorli olan Fetuin-A glikoproteini ile Uriner sistem tas
hastaligi arasindaki iliski arastiriimistir.

Gerecve Yontemler: Calismaya 63 Uriner sistem tas hastasi ve 70 saglikl kontrol grubu dahil edilmistir. Serum Fetuin-A
seviyeleri ELISA yontemiyle 6lciilmis ve cesitli biyokimyasal parametreler analiz edilmistir. iki grup arasindaki iliskiyi
belirlemek icin Pearson korelasyonu kullanildi ve istatistiksel anlamllik p<0,05 olarak belirlendi.

Bulgular: Serum Fetuin-A seviyeleri tas hastalarinda (503,5 + 87,6 mg/dL), kontrol grubuna (462,7 + 101,6 mg/dL)
gore hafifce ylksek bulunmus ancak istatistiksel olarak anlamh fark saptanmamistir (p>0,05). Tas hastalarinin yas
ortalamasi 42,87 £ 11 yil, kontrol grubunun ise 41,6 £ 11,7 yil idi (p=0,497). Tas hastalarinin %65'i erkek, %35'i kadin;
kontrol grubunun %66's1 erkek, %34'U kadin olup cinsiyet dagihmi agisindan anlamh fark bulunmamistir (p=0,831).
Viicut kitle indeksi (VKI) tas hastalarinda 25,3 + 2,57 kg/mz, kontrol grubunda 26,9 + 3,08 kg/m2 olup bu fark da anlamli
degildi (p=0,067). Serum Fetuin-A seviyeleri ile yas, VKi veya biyokimyasal belirtecler arasinda bir iliski saptanmamustir.
Sonuc: Daha 6nceki bazi calismalar Fetuin-A seviyeleri ile Griner sistem tas hastaligi arasinda bir iliski oldugunu 6ne
siirse de, bu calismada anlamli bir iliski tespit edilmemistir. Fetuin-A'nin genetik polimorfizmleri lizerinde yapilacak
ileri calismalar, tag olusumundaki roliinli daha iyi aciklayabilir.

Anahtar Kelimeler: bobrek tas, Griner tas, fetuin

INTRODUCTION

Urinary system stone disease is a significant clinical condition with an increasing global prevalence, causing substantial
health issues. Epidemiological studies have shown that this disease affects approximately 10% of the population and
significantly reduces quality of life (1). The formation of urinary stones involves various factors, including genetic
predisposition, metabolic imbalances, environmental influences, and dietary habits (2). However, the biochemical
mechanisms underlying stone formation are not yet fully elucidated (3).

Fetuin-A, a glycoprotein produced by the liver, prevents calcium phosphate precipitation and plays a critical role
in inhibiting soft tissue calcification (4). While the protective effects of Fetuin-A in the vascular system are well-
documented, its role in urinary stone disease remains underexplored. Some studies suggest that a deficiency in
Fetuin-A may increase the risk of calcification, potentially influencing the mechanisms of stone formation (5). However,
conflicting findings in the literature highlight the need for further investigation (6).

This study aims to evaluate the relationship between serum Fetuin-A levels and urinary system stone disease. The
findings may enhance our understanding of stone formation mechanisms and contribute to the development of
preventive strategies in the future. Addressing this gap in the literature underscores the significance of research in
this field.

MATERIAL AND METHODS

Study Population

After obtaining local ethical approval, the study was initiated (SEEAH 2009 17/12-08). Between 2010 and 2011, 63
patients diagnosed with urinary system stone disease and 70 control individuals with no history of urinary stone
disease were included in this study. Participants were selected from those attending urology outpatient clinic or
being treated as inpatients. The control group consisted of individuals of similar age without urinary stone disease.
Patients with urinary tract infections or a history of acute stone episodes were excluded from the study. Patients
previously treated for stone disease were included only after at least one month had passed since their treatment. All
participants were aged 18 years or older, with an age range of 18 to 82 years. Informed consent was obtained from all
participants before their inclusion in the study.
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Diagnostic Methods

Stone diagnosis and exclusion were performed using at least one of the following imaging methods: direct urinary
system radiography, ultrasonography (USG), intravenous pyelography (IVP), or abdominal computed tomography
(spiral CT with 5 mm sections). The collected data included participants’ age, sex, body mass index (BMI), history of
stones, and family history. Biochemical analyses involved measuring serum creatinine, uric acid, calcium, phosphorus,
magnesium, sodium, potassium, and parathyroid hormone levels. Morning urine pH was determined using a stick
test and documented for analysis.

Measurement of Serum Fetuin-A Levels

Venous blood samples (4-5 mL) were collected from all participants in the morning after fasting. The serum Fetuin-A
(AHSG) concentrations were measured using an enzyme-linked immunosorbent assay (ELISA) kit (BioVendor -
Asheville, North Carolina, USA). After centrifugation, serum samples were stored at -20°C for up to two weeks. Prior to
analysis, the samples were thawed and diluted 10,000 times. These diluted samples were added to microwells coated
with polyclonal anti-human AHSG/Fetuin-A-specific antibodies. After incubation, peroxidase-conjugated polyclonal
anti-human AHSG/Fetuin-A antibodies were added. Subsequent incubation and washing procedures were followed
by absorbance measurement at 450 nm using an automatic microplate reader. Concentrations were determined using
a standard curve for human AHSG/Fetuin-A, and the actual concentrations were calculated. Mean, median, standard
deviation, minimum, and maximum values of Fetuin-A levels were compared between patient and control groups.

Statistical Analysis

The study utilized Statistical Package for the Social Sciences (SPSS) software. For the comparison of biochemical
parameters between groups, independent samples t-test (Welch) was used for normally distributed parameters,
while the Mann-Whitney U test was applied for non-normally distributed parameters. The chi-square test was
used for categorical data comparisons, while Pearson correlation was applied to determine relationships between
variables. Statistical significance was considered at p<0.05. This comprehensive methodology enabled the evaluation
of the relationship between serum Fetuin-A levels and urinary system stone disease, providing reliable results and
supporting the study’s aims.

RESULTS

The study included 63 patients with urinary system stone disease and 70 healthy individuals without any history of
urinary system stone disease. The demographic and clinical characteristics of the study participants, including age,
BMI, and gender distribution, are detailed in (Table 1). The mean age of the stone disease group was 42.87 + 11 years,
compared to 41.6 £11.7 years in the control group. Gender distribution was similar between the groups, with females
constituting 65.08% and males 34.92% in the patient group, compared to 66.67% females and 33.33% males in the
control group.

Table 1. Profile of the Study Groups

Stone Disease Group Control Group

Age 63 4287 £11 70 416 £11.7
BMI (kg/m2) 63 253 +2.57 70 26.9 £3.08
Gender n % n %

Male 41 65.08 44 66.67
Female 22 34.92 26 33.33
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Blood samples were analyzed for serum creatinine, uric acid, potassium, sodium, calcium, magnesium, phosphorus,
and parathyroid hormone (PTH) levels in both groups. No statistically significant differences were observed between
the groups for any of these biochemical parameters as shown in Table 2. Similarly, the urinary pH, measured from
fresh morning urine samples, showed no differences between the two groups.

Table 2. Distribution of Serum Parameters Between Groups (Group 1: Stone Disease Group, Group 2: Control Group)

Parameter

Group 1:

(Mean % SD)

Group 2:
(Mean = SD)

Creatinine (mg/dL) 1.03+0.24 0.97 £0.15 0.251
Uric Acid (mg/dL) 5.08 £ 1.04 537+1.52 0.392
Sodium (mEg/L) 140.84 + 3.32 141.22 £ 4.66 0.717
Potassium (mEg/L) 458 +0.35 462 +0.6 0.754
Calcium (mg/dL) 9.95+0.57 9.92+0.5 0.829
Phosphorus (mg/dL 3.42+0.58 3.3+0.69 0.469
Magnesium (mg/dL) 217 +£1.89 1.79+0.18 0.282
PTH (pg/mL) 61.4+2438 57 +20.2 0.417 *

*Group 1 Median value: 55, IQR: 29
* Grup 2 Median value: 54, IQR: 23

Serum Fetuin-A Levels

The mean serum Fetuin-A levels were higher in the stone disease group (503.46 + 87.6 mg/dL) compared to the
control group (462.69 + 101.56 mg/dL). However, this difference was not statistically significant as shown in Table 3
(p=0.358). Correlation analysis of serum Fetuin-A levels with other parameters, including age, BMI, serum creatinine,
uric acid, albumin, sodium, potassium, magnesium, and PTH levels, revealed no significant relationships.

Table 3. Serum Fetuin-A Levels in Study Groups

Parameter Stone Disease Group Control Group p-value
Mean (mg/dL) 503.46 462.69. 0.358
Standard Deviation 87.65 101.56

Median (mg/dL) 540.84 487.65

Maximum (mg/dL) 647.33 590.19

Minimum (mg/dL) 364.83 291.80

In summary, while serum Fetuin-A levels were slightly elevated in patients with urinary stone disease compared to
healthy controls, this increase was not statistically significant.

DISCUSSION

Fetuin-A glycoprotein has been established as a critical inhibitor of calcification in the human body (7). Its normal
serum concentration ranges from 0.4 to 1.0 g/L (8). The gene encoding Fetuin-A is located on chromosome 327, a
region previously associated with metabolic disorders such as type 2 diabetes and metabolic syndrome (9). While
Fetuin-A’s role in vascular and soft tissue calcification is well-documented (10), its involvement in urinary stone disease
remains underexplored. Emerging evidence suggests that Fetuin-A deficiency may contribute to calcium-rich stone
formation by enhancing calcification mechanisms in the urinary system (11).
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Studies have investigated the relationship between genetic polymorphisms of Fetuin-A and its role in pathological
calcification. Aksoy et al. examined the 766 C/G (T256S) and 742 C/T (T248M) polymorphisms of Fetuin-Ain 112 kidney
stone patients and 73 healthy controls. While the 742 C/T polymorphism showed significant differences, the 766
C/G polymorphism did not. Furthermore, patients with the 766 CG genotype exhibited lower serum Fetuin-A levels
compared to those with the CC genotype (12). These findings suggest that certain polymorphisms may influence
serum levels and predispose individuals to stone formation.

Similarly, Emoto et al. demonstrated an inverse correlation between serum Fetuin-A levels and the extent of
atherosclerotic calcification in 416 patients with type 2 diabetes. Their study highlights the systemic implications of
Fetuin-A deficiency in promoting calcification processes (13). Ross et al. further confirmed the association between
the 766 C/G polymorphism of Fetuin-A and arterial stiffness in patients with normal renal function but confirmed
vascular calcification. Their genetic analysis provided evidence that the same polymorphism associated with vascular
stiffness might contribute to pathological calcification mechanisms relevant to urinary stone disease (14).

In the present study, serum Fetuin-A levels were slightly higher in patients with urinary stone disease compared to
healthy controls, although the difference was not statistically significant. This aligns with previous findings indicating
that while Fetuin-A plays a role in calcification, its involvement in urinary stone formation is complex and multifactorial
(15). Factors such as genetic polymorphisms, metabolic conditions, and environmental influences likely interact to
determine an individual’s susceptibility to stone disease.

Future research should focus on integrating genetic, environmental, and metabolic factors to provide a more
comprehensive understanding of the pathophysiology of urinary stone disease. Expanding the sample size and
employing advanced genetic and biochemical analyses could pave the way for new preventive and therapeutic
strategies (16).

Limitations

This study has certain limitations that should be acknowledged. One significant constraint is the lack of analysis of
stone subtypes (e.g., calcium oxalate, uric acid), as this data was not collected, limiting our ability to evaluate Fetuin-
A's relationship with different stone compositions and potentially overlooking a key aspect of stone formation
mechanisms. Additionally, the relatively small sample size, with only 63 patients and 70 controls, may have impacted
the generalizability and statistical power of our findings. Including a larger sample could have enhanced the reliability
of our analyses. Moreover, the incorporation of additional data, such as stone recurrence or family history, could
have expanded the study'’s scope and offered a more comprehensive understanding of stone disease risk factors.
These limitations highlight the need for cautious interpretation of our results and underscore the importance of
larger samples and broader data collection in future research.

CONCLUSIONS

Fetuin-A glycoprotein, a calcification inhibitor, has been linked to various diseases. This study investigated its
relationship with urinary system stone disease. Although hypothesized to influence urinary calcium excretion and
stone formation, no significant difference in serum Fetuin-A levels was found between 63 stone patients and 70
controls. While previous studies suggested an association, our findings indicate otherwise. Future research should
focus on genetic polymorphisms of Fetuin-A to better understand its role in stone disease.
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Comparison of Qutcomes Between Disposable and Reusable Flexible
Ureteroscopes in the Treatment of Lower Pole Renal Stones

Alt Kutup Bobrek Taslarinin Tedavisinde Tek Kullanimlik ve Yeniden Kullanilabilir
Ureteroskoplarin Sonuclarinin Karsilastiriimasi

Adem Tuncekin' ®, Arda Tongal '®, Siileyman Sagir2®, Yasin Aktag'®, Erkan Arslan’

" Department of Urology, Usak University, Faculty of Medlcine, Usak, Tiirkiye
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ABSTRACT

Objective: Kidney stone disease is a significant health problem that substantially affects individuals’ quality of life.
Approximately 30% of kidney stones are located in the lower pole, which presents challenges in accessing these
stones during retrograde intrarenal surgery. In the surgical treatment of lower pole kidney stones, we aimed to
evaluate the efficacy and success rates of single-use and reusable flexible ureterorenoscopes, and to determine the
most optimal option based on these findings.

Material and Methods: This study included patients with lower pole kidney stones who underwent retrograde
intrarenal surgery. Patients were divided into two groups based on the type of ureterorenoscope used: single-use or
reusable. The collected data were compared between the two groups.

Results: A total of 61 patients, including 34 men and 27 women, were included in the study. Thirty-four
patients were evaluated in the single-use group, and 27 patients in the reusable group. The median stone
size was 78.5 mm? (50.3-127.6) mm? in the reusable group and 125.3 mm? (56.5-201.1) mm? in the single-
use group. There was no statistically significant difference between the groups in terms of demographic
characteristics, Clavien-Dindo scores, or postoperative complications (p > 0.05). However, vomiting was
observed significantly less frequently in the single-use group compared to the reusable group (p < 0.05).
Conclusion: Flexible ureterorenoscopes are commonly used in the surgical management of lower pole kidney stones.
When choosing between single-use and reusable flexible ureterorenoscopes, factors such as cost and ease of use
should be taken into consideration. To better compare the advantages of each type and obtain more reliable results,
larger case series and prospective studies are needed.

Keywords: ureteroscopes, urolithiasis, kidney stone
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OZET

Amac: Bobrek tasi hastaligi, dnemli bir saglik sorunu olup bireylerin yasam kalitesini blyik 6lctide etkiler. Bobrek
taslarininyaklasik %30’u alt kutuptayeralir ve bu durumretrograd intrarenal cerrahisirasinda taslara erisimde zorluklara
neden olur. Altkutup bébrek taslarinin cerrahitedavisinde tek kullanimlik ve yeniden kullanilabilir Greterorenoskoplarin
etkinligini ve basari oranlarini degerlendirmeyi; bu bulgulara dayanarak en iyi secenegi belirlemeyi amacladik.
Gerec ve Yontemler: Calismamiza, esnek Ureterorenoskopi kullanilarak retrograd intrarenal cerrahi ile tedavi edilen
alt kutup bobrek tasi olan hastalar dahil edildi. Hastalar, kullanilan tireterorenoskop tipine gére tek kullanimlik veya
yeniden kullanilabilir esnek treterorenoskop gruplarina ayrildi. Elde edilen veriler bu iki grup arasinda karsilastirild.
Bulgular: Calismamiza 34 erkek ve 27 kadin olmak tizere toplam 61 hasta dahil edildi. Tek kullanimlik grupta 34 hasta ve
yeniden kullanilabilirgruptaise 27 hastadegerlendirildi.Yeniden kullanilabilir grupta ortancatas boyutu 78.5 mm?(50.3-
127.6)mm? tekkullanimlikgruptaise 125.3mm?*(56.5-201.1)mm?”olarakbulundu.Gruplararasindademografikézellikler,
Clavien-Dindo skorlari veya postoperatif komplikasyonlar acisindan istatistiksel olarak anlamli bir fark goézlenmedi
(p>0,05).Tekkullanimlikgruptakusma,yenidenkullanilabilirgrubagéreanlamlidlciide dahaazsikliktag6zlendi(p<0,05).
Sonugc: Alt kutup bobrek taslarinin cerrahisinde esnek Ureterorenoskoplar yaygin olarak kullanilir. Tek kullanimlik
ve yeniden kullanilabilir esnek Ureterorenoskoplar arasinda secim yaparken, maliyet ve kullanim kolayligi dikkate
alinmalidir. Her iki Gireterorenoskop tipinin avantajlarini karsilastirmak ve daha giivenilir sonuglar elde etmek icin daha
bulyuk serilere ve prospektif calismalara gereksinim duyulmaktadir.

Anahtar Kelimeler: Gireteroskoplar, Urolitiyazis, bébrek tasi

INTRODUCTION

With a global prevalence of approximately 10%, kidney stone disease is a significant health issue that adversely affects
quality of life (1). Treatment options include retrograde intrarenal surgery (RIRS), percutaneous nephrolithotomy
(PCNL) and extracorporeal shock wave lithotripsy (ESWL) in interventional or surgical approaches (2). About 30% of
stones are found within the lower pole kidney stones (LPKS), often complicating access during RIRS (3).

Flexible ureterorenoscopes were first introduced in 1964 as reusable fiberoptic instruments, and with subsequent
technological advancements, digital flexible ureterorenoscopes emerged in 2006 (4,5). Disposable flexible
ureterorenoscopes were introduced later, in 2015 (6). These single-use ureterorenoscopes were designed to address
some of the limitations associated with reusable models, such as high costs, maintenance and repair requirements,
infection risks, and restricted reusability (7).

Recognizing the importance of deflection for reaching LPKS, we sought to compare the effectiveness and success
rates of disposable versus reusable flexible ureterorenoscopes in surgical treatment. The goal was to provide data that
could guide the selection of most appropriate device based on these outcomes.

MATERIAL AND METHODS

After obtaining approval from local ethics committee (decision number 01 and date 02.05.2024), we conducted a
retrospective review of records for patients who visited our clinic for kidney stone treatment between January 2023 and
June 2024. Sixty-one adult patients with LPKS treated via RIRS with flexible ureterorenoscopy were included. Patients
younger than 18 years, those with kidney stones located outside the lower pole, and those who did not undergo RIRS
were excluded.Collected patient data included age, history of kidney stones, comorbidities, prior surgical or stone-
-related treatments, presence of a preoperative JJ catheter, stone size (estimated surface area — mm?), Hounsfield
unit (HU) of the stone, infundibulopelvic angle (IPA), infundibulopelvic length (IL), operative time, hospitalization
duration, postoperative JJ catheter duration, stone-free status, occurrence of postoperative complications, and the
need for reoperation due to residual stones. Patients were grouped based on whether they underwent treatment
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with a disposable or reusable flexible ureterorenoscope, and the data were then analyzed between these two groups.

Surgical Technique

Patients were placed in the lithotomy position. Out of the 61 cases, 53 were performed under spinal anesthesia, while
8 were conducted under general anesthesia. For each patient, a 6 Fr semi-rigid ureteroscope (Storz, Germany) was
initially inserted up to the renal pelvis to achieve active ureteral dilation, after which a hydrophilic guidewire was
placed. Once the semi-rigid ureteroscope was withdrawn, the subsequent approach varied based on the type of
flexible ureterorenoscope used. Intracorporeal laser lithotripsy was utilized in every case.

In the disposable ureteroscope group, a 10.7/12.7 Fr ureteral access sheath was advanced into the ureter along the
hydrophilic wire under fluoroscopic guidance. A disposable flexible ureteroscope (F-URS, HugeMed HU30 9.0 Fr,
Shenzhen HugeMed Medical Technical Development Co., China) with an inner diameter of 3.6 Fr was then used for
stone management. In the reusable ureteroscope group, a 9.5/11.5 Fr ureteral access sheath was inserted in a similar
manner along the hydrophilic wire with fluoroscopic guidance. A reusable flexible ureteroscope (F-URS, Olympus
URF-P6 7.95 Fr, Canada) with an inner diameter of 3.6 Fr was used for the procedure.

Statistical Analysis

Descriptive statistics were presented as mean + standard deviation for normally distributed numerical variables,median
(interquartile range) for non-normally distributed variables, and n (%) for categorical variables. The Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to assess variable distribution. For independent quantitative variables,
the independent samples t-test was applied to normally distributed data, and the Mann-Whitney U test was used for
non-normally distributed data. The Chi-square test was applied for independent categorical variables; if Chi-square
assumptions were not met, Fisher’s exact test was used instead. All statistical analyses were performed using SPSS
version 28.0.

RESULTS

The study included 61 patients in total, with 34 men and 27 women, and a mean age of 48.4 years. Of these, 34
patients were placed in the disposable ureteroscope group, while 27 were in the reusable group. The median stone
size was 78.5 mm? (50.3-127.6) mm? in the reusable group and 125.3 mm? (56.5-201.1) mm? in the disposable
group. In terms of surgical laterality, 31 surgeries were performed on the right side and 30 on the left. No statistically
significant differences were found between the disposable and reusable groups regarding age, gender distribution,
comorbidity rates, side of surgery, ASA scores, or Clavien-Dindo scores (p > 0.05). Similarly, no significant differences
in postoperative symptoms, such as flank pain, dysuria, hematuria, or the proportion of asymptomatic patients, were
noted between the groups (p > 0.05). Postoperative nausea, however, was observed significantly less frequently in the
disposable group (p < 0.05). Additionally, both groups showed no significant differences (p > 0.05) in terms of surgical
history, spontaneous stone passage, presence of previous urinary tract infections (UTI), or preoperative JJ catheter
history (Table 1).

No statistically significant differences (p > 0.05) were observed between the reusable and disposable groups in terms
of anesthesia type, preoperative catheter placement, stone size, stone count, HU value, IPA, IL, operative time, residual
stone size, JJ stent duration, hospitalization or postoperative JJ stent use. In the disposable group, the use of kidneys,
ureters, and bladder (KUB) radiography during follow-up was significantly lower (p < 0.05) than in the reusable group.
There was no significant difference (p > 0.05) between groups in the use of ultrasonography (USG) imaging for follow-
up. However, the rate of computed tomography (CT) imaging during follow-up was significantly higher (p < 0.05) in
the disposable group compared to the reusable group. No significant differences were found between the groups
regarding stone-free rates, postoperative UTI, sepsis, or readmission rates (p > 0.05). Detailed comparative values are
presented in Table 2.
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Tablo 1. Comparison of Demographic Characteristics of Reusable and Disposable Ureteroscopy Groups

Parameter Reusable (N:27) Disposable (N:34) p value

Age 49.3+13.2 47.4%£13.3 0.575 ¢

Gender
Male 19(55.9%) 15 (55.6%) 0.980 ¥
Female 15(44.1%) 12 (44.4%)

Side
Right 18 (52.9%) 13 (48.1%) 0.710 ¥
Left 16 (47.1%) 14 (51.9%)

ASA Score
I 6 (17.6%) 7 (25.9%) )
I 28 (82.4%) 19 (70.4%) 04337
11l 0 (0.0%) 1(3.7%)

Clavien Dindo Score
I 33(97.1%) 25 (92.6%) 0.579 ¥
I 1(2.9%) 2 (7.4%)

Comorbidity
8 29 (85.3%) 19 (70.4%) 0.157 *
(+) 5(14.7%) 8 (29.6%)

Symptoms
Flank pain 32 (94.1%) 26 (96.3%) 1.000 ¥
Nausea 8 (23.5%) 0 (0.0%) 0.007 *
Dysuria 2 (5.9%) 5(18.5%) 0.124 *
Hematuria 4(11.8%) 1(3.7%) 0.254 ¥
Asymptomatic 2 (5.9%) 0 (0.0%) 0.498 ¥

Surgical History
) 17 (63.0%) 12 (46.2%) 0.219 ¥
() 10 (37.0%) 14 (53.8%)

Stone Passage History
) 14 (43.8%) 11 (40.7%) 0973 ¥
(+) 20 (62.5%) 16 (59.3%)

UTI History
) 31(91.2%) 20 (74.1%) 0.073 ¥
(+) 3 (8.8%) 7 (25.9%)

Preoperative Catheter
© 25 (73.5%) 19 (70.4%) 0.785 ¥
(+) 9 (26.5%) 8(29.6%)

UTI; urinary tract infection
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Tablo 2. Comparison of Perioperative Findings between Reusable and Disposable Ureteroscopy Groups

Tuncekin A, et al.

Flexible Ureteroscopes in the Treatment of Lower Pole Renal Stones

Parameter Reusable Disposable p value
Anesthesia Type
Spinal 30 (88.2%) 23 (85.2%) 0.726 ¥
General 4(11.8%) 4 (14.8%)
Stone size/mm? 78.5(50.3-127.6) 125.3 (56.5-201.1) 0.142 ™
Stone Count 1.0(1.0-1.0) 1.0 (1.0-2.0) 0511 ™
Hounsfield Unit (HU) 1021.0 (743.0-1138.2) 933.0 (666.5-1041.0) 0.309 ™
Infundibulopelvic Angle (IPA) 65.6 +20.29 63.1+29.8 0237 ™
Infundibulopelvic Length (IL) 2296 £8.2 215+58 0.988 ™
Surgery Time/min 85.0 (70.0-105.0) 85.0(75.0-110.0) 0.070 ™
Residual Stone Size/mm’ 0.0 (0.0-0.0) 0.0 (0.0-10.0) 0213 ™
Catheter Duration/Days 30.0 (21.0-30.0) 28.0(21.0-31.0) 0510 ™
Hospitalization/Days 1.0 (1.0-1.0) 1.0 (1.0-2.0) 0.761 ™
Postoperative Catheter
DJ(-) 2(5.9%) 0 (0.0%) ,
DJ (+) 27 (79.4%) 25 (92.6%) 0498 *
Ureteral Catheter 5(14.7%) 2 (7.4%)
Control Imaging
KUB 30 (88.2%) 16 (59.3%) 0.009 *
UsG 1(2.9%) 2 (7.4%) 0.579 ¥
cT 3 (8.8%) 9 (33.3%) 0.017 *
Stone Free
o) 27 (79.4%) 22 (81.5%) 0.840 ¥
() 7 (20.6%) 5(18.5%)
Postoperative UTI
) 34 (100.0%) 25 (92.6%) 0.192 ¥
(+) 0 (0.0%) 2 (7.4%)
Postoperative Sepsis
) 33(97.1%) 27 (100.0%) 1.000 ¥
(+) 1(2.9%) 0 (0.0%)
Readmission
) 32 (94.1%) 21 (77.8%) 0.060 ¥
(+) 2(5.9%) 6 (22.2%)

KUB; kidney ureter bladder grapghy , USG; ultrasonograhpy
™ Mann-whitney u test /% Chi-square test (Fischer test)

DISCUSSION

The annual incidence of kidney stones is approximately 9 per 1,000 individuals, making it a prevalent condition that
adversely affects health and quality of life (8). Symptoms frequently reported by patients with kidney stones include
flank pain, hematuria, dysuria, nausea, vomiting, fever, chills, and even chronic kidney disease (9). Initial management
typically focuses on addressing acute symptoms through hydration and analgesia, followed by medical therapies
aimed at preventing stone recurrence. To promote spontaneous expulsion of stones, a-blockers and calcium channel
blockers may be prescribed. If medical treatment proves insufficient, ESWL or surgery might be required (10).
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Achieving optimal stone clearance with minimal complications is the primary goal of kidney stone surgery. The
choice of technique is guided by the stone size and location. With advancements in technology, minimally invasive
techniques have largely replaced open surgical procedures (11). However, the selection of specific endourological
approaches, such as PCNL or RIRS, remains a topic of continued debate (12).

Flexible ureteroscopy has emerged as a widely adopted technique, with stone-free rates (SFR) exceeding 90% (13).
Although it is frequently preferred for treating LPKS, several factors can negatively impact its success. According
to GOger et al,, variables such as stone burden, stone count, HU, and IPA lowered SFR (14). Likewise, Jessen et al.
observed that a long infundibulum and narrow IPA correlated with reduced SFR, though full clearance was achievable
in a second session (15).

To boost SFR and minimize complications through reduced intrarenal pressure, ureteral access sheaths have been
suggested. However, Ergiin et al. reported in their study that there was no significant difference between the use of a
ureteral access sheath and surgical success or complication rates (16). At our clinic, the use of ureteral access sheaths is
part of our standard practice. Although we did not find significant differences in surgical outcomes between different
types of flexible ureteroscopes, our experience suggests that digital flexible ureteroscopes offer superior image
quality but are more prone to deformation, whereas reusable ureteroscopes provide greater durability. This factor
should be considered when evaluating cost-effectiveness.

The objective of RIRS is to achieve a high SFR while minimizing complications. Despite efforts to optimize outcomes,
approximately 20% of patients may experience general complications, including flank pain, hematuria, and UTI (17).In
rare cases, severe complications such as massive retroperitoneal hematoma or sepsis may occur (18). Ensuring proper
sterilization, especially for reusable ureterorenoscopes, is crucial to minimize the risk of postoperative infections (19).
Bragaru et al. reported no significant difference in postoperative complication rates or SFR between disposable and
reusable ureteroscopes, consistent with our findings (20). In our study, we observed that the rate of Clavien-Dindo
scores >1 in the evaluation of complications was between %2 and 7%, which was similar to the literature (21).

In our clinical practice, we have utilized both types of flexible ureteroscopes effectively and safely. While neither
demonstrated definitive superiority, we observed that disposable ureteroscopes are advantageous for training
purposes due to their enhanced digital imaging capabilities and lighter weight, whereas the tips of reusable
ureteroscopes are notably more durable. However, larger-scale studies are needed to validate these findings. We
hope our results will enrich the literature and support future studies in this domain.

Our study has limitations such as small sample size, retrospective design and limited access to data. In addition,
the recent introduction of flexible ureterorenoscopes in our institution contributed to the limited number of cases.
Furthermore, cost-effectiveness analysis could not be performed due to insufficient access to relevant data.

CONCLUSION

Flexible ureteroscopes including those used for the treatment of LPKS, represent a valuable minimally invasive option
for the surgery of kidney stones. When choosing flexible ureteroscopes, ease of use should be a key consideration.
To more definitively assess the comparative benefits of each type and obtain more reliable outcomes, larger-scale
prospective studies are warranted.
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Evaluation of the Effectiveness of Local Anesthesia and Patient Tolerance in
Penile Prosthesis Implantation

Penil Protez implantasyonunda Lokal Anestezinin Etkinliginin ve Hasta Toleransinin
Degerlendirilmesi
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ABSTRACT

Objective: This study aims to evaluate the effectiveness, safety, and patient tolerance of penile prosthesisimplantation
(PPI) performed under local anesthesia (LA). The study investigates its impact on perioperative pain management,
postoperative recovery, and overall patient satisfaction.

Material and Methods: This prospective study included 26 male patients who underwent PPl under LA between
January 2024 and December 2024. Ethical approval was obtained from the Ethics Committee Antalya Training and
Research Hospital No: 2/24, Date: 30.01.2025). Pain intensity was assessed using the Visual Analog Scale (VAS), while
patient stability and intraoperative parameters were monitored. The American Society of Anesthesiologists (ASA)
classification system was used for anesthesia risk assessment.

Results: The mean age of the patients was 67.25 + 11.48 years. Diabetes mellitus and hypertension were present in
75% and 62.5% of patients, respectively. According to ASA classification, 46.2% were classified as ASA-II, while 53.8%
were ASA-IIl. The mean intraoperative VAS score was 1.8 (mild pain), while the mean postoperative VAS score was
4.6 (mild-to-moderate pain). No patients required additional sedation or conversion to general anesthesia. No major
intraoperative complications or postoperative prosthesis-related complications were observed.

Conclusion: Local anesthesia is a feasible and effective alternative for penile prosthesis implantation, offering benefits
such as minimal intraoperative discomfort, avoidance of systemic anesthetic complications, and a favorable recovery
profile. Further studies with larger cohorts are needed to optimize pain management strategies and evaluate long-
term functional outcomes.

Keywords: penile prosthesis implantation, local anesthesia, erectile dysfunction, pain management
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OZET

Amag: Bu calismanin amaci, lokal anestezi altinda gerceklestirilen penis protezi implantasyonunun (PPI) etkinligini,
glvenligini ve hasta toleransini degerlendirmektir. Calisma, perioperatif agri yonetimi, postoperatif iyilesme sireci ve
genel hasta memnuniyeti Uzerindeki etkilerini arastirmaktadir.

Gerec ve Yontemler: Bu prospektif calismaya, Ocak 2024 ile Aralik 2024 tarihleri arasinda lokal anestezi altinda PPI
uygulanan 26 erkek hastadahiledildi.Calismaicin etikonay, Antalya Egitim ve ArastirmaHastanesiEtikKurulu'ndanalindi
(Karar No: 2/24, Tarih: 30.01.2025). Agri siddeti Gorsel Analog Skalasi (VAS) kullanilarak degerlendirildi ve intraoperatif
parametreler ile hasta stabilitesi takip edildi. Anestezi riski degerlendirmesinde Amerikan Anesteziyologlar Dernegi
(ASA) siniflandirma sistemi kullanildi.

Bulgular: Hastalarin ortalama yasi 67,25 + 11,48 yil olup, %75'inde diyabetes mellitus, %62,5'inde hipertansiyon
mevcuttu. ASA siniflandirmasina gore hastalarin %46,2'si ASA-Il, %53,8'i ASA-IIl kategorisinde yer aldi. Ortalama
intraoperatif VAS skoru 1,8 (hafif agri), ortalama postoperatif VAS skoru ise 4,6 (hafif-orta siddette agr) olarak ol¢iild.
Hicbir hastada ek sedasyon gereksinimi ya da genel anesteziye gecis ihtiyaci olusmadi. Ayrica, intraoperatif veya
erken postoperatif donemde ciddi komplikasyon veya protezle iligkili olumsuz durum gézlenmedi.

Sonug: Lokal anestezi, penis protezi implantasyonu icin glivenilir ve etkili bir alternatif olup, minimal intraoperatif
rahatsizlik, sistemik anestezik komplikasyonlardan kacinma ve avantajli bir iyilesme stireci sunmaktadir. Daha genis
hasta gruplarinda yapilacak ileri calismalar, agri yonetimi stratejilerinin optimize edilmesi ve uzun dénem fonksiyonel
sonuclarin degerlendirilmesi agisindan gereklidir.

Anahtar Kelimeler: Penis protezi implantasyonu, Lokal anestezi, Erektil disfonksiyon, Agri yonetimi, Postoperatif
iyilesme

INTRODUCTION

Erectile dysfunction (ED)is a prevalent and multifactorial condition characterized by the inability to achieve or maintain
sufficient penile rigidity to engage in satisfactory sexual intercourse (1). ED represents a significant burden on both
individual well-being and public health. Its prevalence increases progressively with age and is closely associated
with common comorbidities such as diabetes mellitus, cardiovascular diseases, and metabolic syndrome. Recent
epidemiological data from multi-country population studies confirm that the global incidence of ED continues to rise
in parallel with aging populations and lifestyle-related health conditions (2,3).

The therapeutic landscape for ED is diverse, encompassing pharmacological agents, behavioral and psychological
interventions, and surgical modalities. While oral phosphodiesterase type 5 (PDES5) inhibitors and intracavernosal
injections remain the mainstay of pharmacotherapy, a subset of patients with severe or refractory ED fails to achieve
satisfactory outcomes with these conservative approaches. In such cases, penile prosthesis implantation (PPI) emerges
as a definitive treatment option, providing a highly effective and durable solution for restoring sexual function (4).

Traditionally, PPl has been performed under general or regional (spinal) anesthesia, ensuring optimal surgical
conditions and patient comfort. However, there has been a growing interest in recent years in the utilization of local
anesthesia (LA) for this procedure. The potential benefits of local anesthesia include a reduced perioperative risk
profile, avoidance of systemic anesthetic complications, shorter hospitalization durations, and a faster recovery
trajectory. Additionally, local anesthesia may provide an alternative for patients with contraindications to general or
regional anesthesia. Despite these advantages, concerns persist regarding the adequacy of analgesia, intraoperative
patient experience, and the potential impact on complication rates (5).

Given the increasing emphasis on minimally invasive techniques and enhanced recovery protocols in surgical
practice, evaluating the feasibility of PPl under local anesthesia is of paramount importance. This study aims to
assess the efficacy, safety, and patient tolerance of penile prosthesis implantation performed under local anesthesia.
Furthermore, it seeks to elucidate its impact on perioperative pain management, postoperative recovery, and overall
patient satisfaction. By addressing these key parameters, this study endeavors to contribute valuable insights into the
optimization of anesthesia protocols for PPI, thereby enhancing patient-centered surgical care.
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BULTENI

MATERIAL AND METHODS

Study Design and Patient Selection

This retrospective study included 26 male patients who underwent penile prosthesis implantation under local
anesthesia between January 2024 and December 2024. Ethical approval for the study was obtained from the Ethics
Committee of Antalya Training and Research Hospital (Decision No: 2/24, Date: 30.01.2025). Data were collected from
patient medical records and surgical reports. The inclusion criteria encompassed male patients diagnosed with severe
erectile dysfunction unresponsive to pharmacological interventions and considered suitable candidates for penile
prosthesis implantation. Exclusion criteria included a history of significant bleeding disorders, known hypersensitivity
to local anesthetic agents, and severe psychiatric conditions that could interfere with pain perception and procedural
compliance. Additionally, four patients who initially consented to participate later withdrew and were consequently
excluded from the final analysis. Importantly, all procedures in this study were primary (de-novo) implantations, and
no revision or replacement surgeries were performed.

Anesthetic Technique

Local anesthesia was administered using a mixture of 0.5% bupivacaine (Marcaine®) and 0.5% lidocaine, without
adrenaline, in a 25:75 ratio. A 23-gauge, 1.5-inch needle was used for precise infiltration. The anesthetic solution
was injected into the peno-scrotal region following a stepwise approach, which involved superficial infiltration first,
followed by deeper tissue injection to achieve comprehensive regional anesthesia. This technique aimed to optimize
pain control, enhance patient comfort, and ensure optimal surgical conditions. Similar field block and regional
infiltration techniques for penile prosthesis surgery have been described in recent literature, showing satisfactory
analgesic outcomes and patient tolerability (6).

Surgical Procedure

The surgical procedure was performed using the peno-scrotal approach in all cases. A midline scrotal incision was
made to expose the corpora cavernosa. After careful dilatation, three-piece inflatable penile prostheses (Rigicon®)
were bilaterally positioned within the corpora cavernosa. The reservoir component was placed in the retropubic
space via the external inguinal ring. Meticulous hemostasis was maintained throughout the procedure, and the
surgical site was closed using absorbable sutures. Postoperative antibiotic prophylaxis was administered according
to institutional protocols to minimize the risk of infection. Notably, no patients reported intraoperative or early
postoperative abdominal pain or discomfort related to reservoir placement.

Pain Assessment and Perioperative Monitoring

Pain intensity was evaluated using the Visual Analog Scale (VAS), with a score ranging from 0 to 10, where O represented
no pain and 10 indicated the worst possible pain. Pain severity was categorized into three levels: mild pain (<3), mild-
to-moderate pain (3-6), and moderate-to-severe pain (>6). Throughout the procedure, hemodynamic parameters,
including blood pressure, heart rate, and oxygen saturation, were continuously monitored to ensure patient stability
and optimal intraoperative comfort.

Anesthesia Risk Assessment

The American Society of Anesthesiologists (ASA) physical status classification system was employed to assess
preoperative anesthesia risk. Patients were categorized as ASA | (healthy individuals with no systemic disease),
ASA 1l (patients with mild systemic disease, such as controlled hypertension or diabetes), and ASA Ill (patients with
severe systemic disease, such as significant cardiovascular pathology). No patients classified as ASA IV or higher were
included in this study (7).

Postoperative Care and Follow-Up

Patients were observed in the postoperative care unit for an initial recovery assessment. Analgesic requirements,
early complications, and patient-reported satisfaction were meticulously documented. Discharge was determined
based on postoperative recovery and pain management, with most patients being discharged on the same day or
within 24 hours.
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Statistical Analysis

Descriptive statistics were employed in this study. Continuous variables are presented as mean + standard deviation
and range (minimum-maximum), while categorical variables are expressed as absolute numbers and percentages.
All calculations were performed using Microsoft Excel (Microsoft Corp., Redmond, WA, USA). No inferential statistical
analyses were conducted.

RESULTS

The study included 26 male patients with a mean age of 67.25 + 11.48 years (range: 48-92 years). Among these,
75% (19 patients) had diabetes mellitus, and 62.5% (16 patients) had hypertension. Additionally, 18.75% (4 patients)
had a history of radical prostatectomy, and 30.8% (8 patients) had cardiovascular disease. According to the ASA
classification, 46.2% (12 patients) were classified as ASA-Il, while 53.8% (14 patients) were classified as ASA-IIl. The
mean intraoperative VAS score was 1.8, indicating mild pain, whereas the mean postoperative VAS score was 4.6,
corresponding to mild-to-moderate pain. No patients required additional sedation during the procedure. There were
no major intraoperative complications, and no patients required conversion to general anesthesia. Additionally, no
severe postoperative complications, such as prosthesis infection or mechanical failure, were observed within the
immediate postoperative period (Table 1).

Table 1. Patient Demographics, Clinical Characteristics, and Outcomes

Parameter Value (%, n) or Mean = SD

Number of Patients, n 26

Mean Age (years) 67.25 + 11.48 (range: 48-92)
Diabetes Mellitus, % (n) 75% (19 patients)

Hypertension, % (n) 62.5% (16 patients)

History of Radical Prostatectomy, % (n) 18.75% (4 patients)

ASA-II, % (n) 46.2% (12 patients)

ASA-Ill, % (n) 53.8% (14 patients)

Mean Intraoperative VAS Score 1.8 £ 0.6 (mild pain)

Mean Postoperative VAS Score 4.6 + 1.2 (mild-to-moderate pain)
Major Complications None

Continuous variables are presented as mean * standard deviation and range. Categorical variables are expressed as
number (percentage). ASA: American Society of Anesthesiologists, VAS: Visual Analog Scale.

DISCUSSION

The findings of this study contribute to the growing body of evidence supporting the feasibility and safety of penile
prosthesis implantation under local anesthesia. By evaluating perioperative outcomes, pain control, and patient
experience, this study provides an in-depth analysis of the potential advantages and challenges associated with this
approach.

Consistent with prior research, our results indicate that local anesthesia is an effective alternative to general or spinal
anesthesia, offering significant benefits in terms of reduced systemic anesthetic risks and accelerated recovery (3).
The observed intraoperative VAS scores (mean 1.8) align with previous studies reporting minimal discomfort during
surgery (4). Additionally, the postoperative VAS score (mean 4.6) suggests that while local anesthesia provides
sufficient analgesia intraoperatively, postoperative pain management strategies may require further optimization.
A recent multi-institutional study demonstrated that multimodal analgesia protocols can significantly reduce early
postoperative pain and narcotic requirements in patients undergoing penile prosthesis implantation (7).

A notable difference between our study and existing literature lies in the variability of postoperative pain scores.
While some studies report lower pain levels following local anesthesia, our findings suggest that patient-reported
pain perception may vary due to factors such as individual pain thresholds, procedural duration, and intraoperative
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anxiety (8,9). This discrepancy underscores the importance of individualized pain management strategies and the
potential role of adjunctive analgesic techniques to enhance patient comfort. Furthermore, unlike certain reports
indicating a need for intraoperative sedation, our study found no such requirement, supporting the effectiveness of
our anesthetic protocol in maintaining procedural tolerance (10).

Despite the advantages of local anesthesia, challenges remain in ensuring optimal patient comfort and minimizing
anxiety. Recent studies emphasize the role of preoperative psychological preparation and intraoperative
communication in mitigating anxiety-related discomfort (11,12). Additionally, optimizing the local anesthetic mixture
and refining injection techniques may further enhance intraoperative analgesia and postoperative recovery (13,14)
These refinements could be instrumental in improving overall patient satisfaction and procedural outcomes.

Furthermore, the long-term implications of local anesthesia in penile prosthesis implantation remain an area of
ongoing investigation. While immediate postoperative outcomes are promising, further research is required to
determine the impact of local anesthesia on long-term prosthesis functionality, patient-reported sexual satisfaction,
and potential late-onset complications (15). Studies have suggested that intraoperative pain perception and overall
procedural experience may be influenced by factors such as surgical duration and psychological state, necessitating a
more tailored approach to pain and anxiety management (16). Additionally, refining multimodal analgesia strategies,
including the potential use of regional nerve blocks in conjunction with local infiltration, may optimize perioperative
analgesia and enhance recovery (17). In addition, broader implementation of local anesthesia protocols aligns with
current efforts to minimize opioid usage and enhance patient-centered recovery pathways, especially in outpatient
prosthetic surgery settings (17). Recent studies have also emphasized the importance of comprehensive strategies
to improve patient satisfaction, surgical success rates, and long-term functional outcomes in penile prosthesis
implantation, further supporting the integration of minimally invasive and patient-tailored anesthetic approaches
(18).

This study has several limitations. First, the relatively small sample size limits the external validity of our findings.
Larger, multi-center trials are needed to validate these results and explore potential patient subgroups who may
benefit the most from local anesthesia. Second, long-term functional outcomes and prosthesis durability were not
assessed, highlighting the need for extended follow-up studies. Finally, while this study systematically evaluated
intraoperative and immediate postoperative pain, additional parameters such as long-term patient satisfaction and
sexual function recovery should be incorporated into future research.

CONCLUSION

In conclusion, local anesthesia represents a viable and potentially superior alternative for penile prosthesis
implantation, demonstrating favorable safety and recovery profiles. However, continuous evaluation and refinement
of anesthetic protocols are essential to optimize patient outcomes and enhance surgical experiences. Future research
should focus on long-term functional outcomes and the integration of multimodal analgesia strategies to further
improve postoperative care.
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NephrostomyTube PlacedintheVenaCavaasaComplication of Percutaneous
Nephrolithotomy: A Case Report

Perkutan Nefrolitotomi Komplikasyonu Olarak Vena Cavaya Yerlesen Nefrostomi Tuipd: Bir
Vaka Sunumu

Abdullah Gélbagi™* @, ibrahim Yay' ©, Eren Cengiz' ®, Hiiseyin Bicer' ®, Burak Elmaaga¢’ ©, Onur Demirbas’ ®, Mert
Ali Karadag'

" Department of Urology, Kayseri City Hospital, Kayseri, Tiirkiye

ABSTRACT

Percutaneous nephrolithotomy (PNL) is an important approach for removing kidney stones. Percutaneous
nephrostomy drainage tube placement is performed to prevent extravasation and ensure hemostasis after PNL
surgery. In this case, we will report on the successful conservative removal of the nephrostomy tube extending into
the inferior vena cava, which was inserted to provide hemostasis after unilateral PNL surgery. Sometimes, as in our
case, the catheter may perforate the renal parenchyma and extend into the renal vein or even the vena cava. In our
case, the nephrostomy tube was located in the inferior vena cava (IVC). In case of possible massive bleeding that
we could not control, the catheter was removed under fluoroscopy in the presence of the Cardiovascular Surgery-
Interventional Radiology team. The patient had no problems during follow-up and was discharged successfully.

Keywords: percutaneous nephrolithotomy, renal stone, nephrostomy tube, inferior vena cava

OZET

Perkitan nefrolitotomi (PNL), bobrek taslarinin ¢ikarilmasi icin énemli bir yaklasimdir. Perkitan nefrostomi drenaj
tlpu yerlestirilmesi, PNL ameliyati sonrasi ekstravazasyonu énlemek ve hemostazi saglama amaciyla yapilir. Bu vakada
da tek tarafli PNL ameliyati sonrasinda hemostaz saglama amaciyla takilan inferior vena kavaya uzanan nefrostomi
tlpunln basarh sekilde konservatif olarak ¢ekilmesini bildirecegiz. Bizim vakamizda oldugu gibi bazen, kateter
bobrek parankimini perfore edebilir ve renal vene hatta vena kavaya kadar uzanabilir. Vakamizda nefrostomi tlpu
inferior vena cava (IVC) icerisinde yer almaktaydi. Kontrol altina alamadigimiz olasi masif kanama durumunda Kalp
Damar Cerrahisi-Girisimsel Radyoloji ekibinin de bulundugu vakada floroskopi altinda katater ¢ekilmesi uygulandi.
Hastanin takiplerinde bir sikinti izlenmedi ve basariyla taburcu edildi.

Anahtar Kelimeler: perkitan nefrolitotomi, bobrek tasi, nefrostomi tlipd, vena cava inferior
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GIRIS

Perkitan nefrolitotomi (PNL), bobrek taslarinin tedavisinde yaygin olarak kullanilan minimal invaziv bir cerrahi
yaklagimdir. PNL, 6zellikle buyik, coklu veya alt kaliks bobrek taslarinin tedavisinde birinci basamak ydntem olarak
tercih edilmektedir. Tag boyutu ve yerlesimine gore uygulanan perkitan nefrolitotomi (PNL) cesitleri; standart (24-
30 Fr), mini (16-20 Fr) ve mikro (12-14 Fr) olarak siniflandiriimaktadir. PNL genellikle glivenli ve etkili bir prosediir
olmasina ragmen, nadiren de olsa ciddi komplikasyonlar gelisebilir. Literatiirde bildirilen komplikasyon orani yaklasik
%7 olup, en ciddi komplikasyonlardan biri olan vaskiiler yaralanma orani ise %0,5'tir (1,2). PNL sirasinda meydana
gelen kanamaya bagl operasyonu sonlandirilan ve sonrasinda yeterli kontrol yapilmadan yerlestirilen nefrostomi
tlplnin renal ven lzerinden vena cavaya yerlestigi nadir bir durumu vaka raporu olarak bildiriyoruz.

VAKA SUNUMU

Yirmi alti yasindaki kadin hasta, sol yan agnisi sikayetiyle klinigimize basvurmustur. Yapilan tetkiklerde sol bobrekte 3
cm?® boyutunda tas tespit edilmesi tizerine, hastaya mini PNL planlanmustir. Prone pozisyonunda, floroskopik gériinti
esliginde alt pol girisimi gerceklestirilmis ve kademeli dilatasyonlar ile 20 Fr kilif yerlestirilmistir. Calisma kanalindan
yogun kanama geldigi goruldi nefroskop ile renal pelvis gorlintiilenmeye calisilsa da net bir goriintl saglanamadi.
Operasyon sonlandirilarak pelvikaliksiyel sistem olarak disiinilen bir yere guide lizerinden 14 F nefrostomi tlpu
yerlestirildi. Hemostaz agisindan nefrostomi tlpl klemplendi. Post-op takiplerinde vital bulgulari stabil olan
hastaya, islemden on iki saat sonra nefrostomi acildiginda belirgin hemorajik drenaj izlenmesi ve tiipiin yerinde olup
olmadiginin kesin olarak degerlendirilememesi tizerine, kontrasth bilgisayarli tomografi (BT) anjiyografi ile nefrostomi
tplnin pozisyonu kontrol edildi. BT anjiografide nefrostomi tliplinin renal venden vena cava inferiora uzanim
gosterdigi ve tlp cevresinde kan birikimi gézlenmedi (Sekil 1). Acil olarak girisimsel radyoloji, kalp damar cerrahisi,
Uroloji olarak cerrahi ekip kuruldu. Kalp damar cerrahisi 6nerisiyle tlip floroskopi esliginde ¢cekimi planlandi. Cekim
sirasinda anjioembolizasyon ve acik cerrahi miidahale acisindan ekip hazirda bulundu. Floroskopi altinda nefrostomi
cekildi. Hasta ameliyat sonrasi bir saat boyunca operasyon masasinda vital bulgular agisindan izlenmis, herhangi bir
olumsuzluk gézlenmemistir. Sonrasinda, olasi komplikasyonlara karsi nlem olarak hasta bir giin siireyle yogun bakim
Unitesinde takip edilmistir. Bu siireg icerisinde hematdri, idrar ¢ikiminda azalma, kanama gozlenmedi. Postoperatif 3.
glinde ultrasonografi yapilan hastada olumsuz bir duruma rastlanmadi. Postoperatif 5.giin komplikasyon gelismeyen
hasta taburcu edildi. Hastanin tasina midahale ise iki seans retrograd intrarenal cerrahi olacak sekilde bir sonraki
seansa birakild.

Sekil 1. A- BT Transvers diizlem goriintlilemesinde, nefrostomi kataterinin sol renal venden vena cava inferiora uzandigi goralda.

B- BT Koronal dlizlem gériintilemesinde, nefrostomi kataterinin vena cava inferiora uzandigi goraldu.
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Kanama PNLnin en dnemli komplikasyonudur ve prosediirlerin %7’ sine kadar transflizyon gerekli olabilir (2). Diger
komplikasyonlar arasinda sepsis, komsu organ perforasyonu (karaciger, dalak ve bagirsak gibi), bobreklere girisimde
basarisizlik, Griner sisteminin perforasyonu, pndmotoraks ve plevral eflizyon yer alir (3). PNL sonrasi toplayici sisteme
nefrostomi tiipi yerlestirilmesi tercih edilen bir uygulamadir. Urinom olusumunu engellemesi ve venéz kanamanin
kontrol edilmesinde etkili bir yontemdir (4). Ancak nadiren de olsa nefrostomi tlipu renal parankimi perfore edebilir
veya vendz sisteme ilerleyebilir. PNL'den sonra intraven6z nefrostomi tiipiniin yanlis yerlestirilmesi insidansinin binde
0,23 oldugu gosterilmistir. Bugtine kadar PubMed veri tabaninda yalnizca 15 vaka rapor edilmistir ve bazi vakalarda
renal vene, vena cavaya hatta atriuma ulastigi bildirilen vakalar vardir (5,6). Bu vakalar, dogru yerlestirilmemis
nefrostomi tiipiiniin blylk damarlara ilerleyebilecegi olasihgini géstermektedir. Ozellikle rotasyon anomalisine
sahip bobreklerde komplikasyon riski artmaktadir. Abrate A ve arkadaslarinin, at nali bobrek anomalisine sahip bir
hastada bildirdikleri nefrostomi tlipliniin vena cava yerlestirilmesi komplikasyonu vakasinda, acik cerrahi midahale
uygulanmis ancak hasta, hemodinamik instabilite, pulmoner emboli ve pndmoni nedeniyle hayatini kaybetmistir (7).
Bu komplikasyonun yonetimiyle ilgili yapilan bir literatlir taramasinda, on dort vakanin yalnizca ikisinde agik cerrahi
yontem kullanildigi bildirilmis olmakla birlikte, genel goéris, diger on iki vakada oldugu gibi, nefrostomi tlipiiniin
floroskopi altinda, kontrast madde enjekte edildikten sonra kateterin geri ¢ekilmesiyle pelvise tek asamali veya
iki asamali olarak ¢ikarlmasi yoniindedir (6). Vaskdler yapilara yerlestirilen nefrostomi tiplerinin ¢ekimi sirasinda
tromboz olusumuna bagh komplikasyonlarda literattirde bildirilmistir. Bir vakada operasyon sonrasi besinci giinde
fark edilen nefrostomi tlipliiniin vena cavada tromboz olusturdugu hatta vene cava filtresi konuldugu bildirilmistir
(8). Bizim vakamizda tekrar miidahale siresimiz on iki saat sonra oldugundan bu ihtimale karsi vena cava filtresi
ve antitrombotik tedavi distnilmemistir. Ancak, pulmoner emboli potansiyel olarak major bir komplikasyon
olusturdugundan, pihtilasma bozuklugu olan hastalarda vena cava filtresi ve antitrombotik tedavi secenekleri g6z
onldnde bulundurulmalidir. Béyle nadir gorilen durumlarda, hizli bir literatlir taramasi yapmak, alinacak kararlar
acisindan biyik 6nem tagimaktadir. PNL, 6zellikle 6grenme sirecinde komplikasyonlarin yasanma oraninin yuksek
oldugu bir cerrahi prosediirddir. Bu islemin basarih bir sekilde uygulanabilmesi icin cerrahi yeterlilik yani sira, hastane
altyapisinin saglam olmasi ve kalp-damar cerrahisi ile girisimsel radyoloji gibi diger ilgili bolimlerin olanaklarinin da
mevcut olmasi gerekmektedir.

Klinigimizde son bes yil icinde gerceklestirilen 482 perkitan nefrolitotomi (PNL) vakasinda, ilk kez boyle bir
komplikasyonla karsilasiimistir. insidansimiz, literatiirde bildirilen oranlarla benzerlik géstermektedir. Bu vaka, PNL
sonrasl sipheli durumlarla karsilasildiginda, cerrahlarin nadir komplikasyonlarin farkinda olmalari gerektigini ve
dogru goruntileme tekniklerini kullanarak taniyr kesinlestirmeleri ile ekip olarak tedavi planlamasi yapmalarinin
onemini vurgulamaktadir.

SONUC

Bu vaka, perkitan nefrolitotomi (PNL) sonrasi ortaya ¢ikan ve oldukca nadir goriilen bir komplikasyon olan nefrostomi
tlplnin vena cavaya yerlesmesini detaylandirmaktadir. Bu tir komplikasyonlarla karsilasilan hastalarda, tedavi
yonetimi genellikle floroskopik rehberlik altinda, tek veya iki asamali adimlarla tlipiin geri cekilmesi ile yapilabilir. Takip
strecinde, hasta iki glin boyunca yogun bakim tnitesinde izlenmeli ve ultrason ile diizenli olarak takip edilmelidir.
Cerrahlarin bu nadir komplikasyonlara karsi dikkatli olmalari ve erken miidahalede bulunmalari kritik 5Gneme sahiptir.

Fon: Yazarlar olarak bu calismanin finansal destek almadigini beyan ediyoruz.
Cikar Catismasi: Yazarlar ¢ikar ¢catismasi beyan etmemislerdir.

Yazar Katkilari: Yazar:A.G.,1.Y.; Veri Toplama:A.G.,1.Y.,E.C.;Veri Analizi Ve Yorumlama: A.G.,l.Y. E.C.; Makale iceriginin
Go6zden Gegirilmesi: A.G.,l.Y. E.C.,H.B.B.E.,0.D.,M.A.K.; istatistiksel Analiz: A.G.,l.Y.H.B.; Denetleme: M.A K.
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Uriner Sistem Tas Hastaliginda Metaflaksi
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ABSTRACT

Urolithiasis should not be considered merely an acute condition requiring episodic treatment, but rather a chronic
and multifactorial disease with increasing global prevalence and a high recurrence rate. Metaphylaxis, encompassing
secondary preventive strategies to prevent stone recurrence, has become a central component of modern stone
management. This review outlines the definition and scope of metaphylaxis in stone disease, patient risk stratification,
protocols for metabolic evaluation, dietary and lifestyle interventions, and pharmacological treatment options in
line with current clinical guidelines and recent literature. Evidence from randomized controlled trials demonstrates
that personalized treatment strategies targeting metabolic abnormalities such as hypercalciuria, hypocitraturia, and
hyperuricosuria can reduce recurrence rates by more than 50%. Furthermore, lifestyle modifications combined with
pharmacological agents such as potassium citrate, thiazide diuretics, and allopurinol have shown long-term clinical
benefits. The success of metaphylaxis is closely tied to structured patient education, regular metabolic monitoring,
and radiological follow-up. Effectively implemented metaphylaxis programs not only prevent new stone formation
but also reduce the need for surgical interventions and stone-related complications. In conclusion, individualized,
guideline-based metaphylaxis strategies have become indispensable in prolonging stone-free intervals in the
management of urolithiasis.
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BULTENI

OZET

Urolitiyazis, diinya genelinde artan prevalansi ve yiiksek tekrarlama egilimi nedeniyle sadece akut dénemde
tedavi edilmesi gereken bir tablo degil, ayni zamanda uzun donem takip gerektiren ¢ok yonlu bir hastalik olarak
degerlendirilmelidir. Tas niiksiiniin 6nlenmesine yonelik sekonder profilaksi stratejileri iceren metaflaksi, Griner tas
hastaligi yonetiminin merkezinde yer almaktadir. Bu derlemede tas hastaliginda metaflaksinin tanimi, kapsami,
risk temelli hasta siniflandirmasi, metabolik degerlendirme yontemleri, diyet ve yasam tarzi modifikasyonlari ile
farmakolojik tedavi yaklasimlari glincel kilavuzlar ve literatlir dogrultusunda ele alinmistir. Metabolik analizlere
dayali bireysellestirilmis tedavi stratejilerinin hiperkalsitiri, hipositratiri ve hiperirikoziri gibi patolojilerde tas
rekirrensini %50'nin Uzerinde azaltabildigi gOsterilmistir. Ayrica yasam tarzi degisiklikleri ile birlikte potasyum
sitrat, tiyazid diuretikler ve allopurinol gibi ajanlarin uzun dénem faydalari randomize kontrollli calismalarda ortaya
konmustur. Metaflaksinin basarisi hasta egitimi, diizenli metabolik ve radyolojik takip ile dogrudan iliskilidir. Etkin
yuratilen metaflaksi programlari, yeni tas olusumunu engellemenin yaninda cerrahi miidahale ihtiyacini ve tas iliskili
komplikasyonlari da azaltmaktadir. Sonuc olarak, Urolitiyazis tedavisinde bireysellestirilmis glincel kilavuz temelli
metaflaksi stratejileri, tassiz kalma siiresinin uzatilmasinda vazgecilmez bir yaklasim haline gelmistir.

Anahtar Kelimeler: Urolitiyazis, metaflaksi, tas rekirrensi, metabolik degerlendirme, diyet, farmakoterapi

GIRIS

Urolitiyazis, hem gelismis hem de gelismekte olan (ilkelerde prevalansi giderek artan, tekrarlama egilimi yiiksek ve
yasam kalitesini ciddi sekilde etkileyen bir saglik problemidir. Toplum temelli calismalarda yasam boyu tas olusturma
riskinin erkeklerde %13, kadinlarda ise %7 diizeyinde oldugu ve tas hastalarinin yaklasik yarisinin bes yil icinde yeniden
tas olusturdugu bildirilmektedir (1,2). Turkiye'de 6zellikle sicak iklim bdlgelerinde prevalansin %15%e yaklastigr ve
endemik 6zellik gosterdigi raporlanmaktadir (3).

Tas hastaliginin yonetimi geleneksel olarak cerrahi veya minimal invaziv girisimlere odaklansa da rekrrens riski
g6z online alindiginda bu yaklasim yetersiz kalmaktadir. Literatlirde sadece cerrahi tedavi uygulanan hastalarda
rekirrens oranlarinin 10 yil icinde %75'e kadar cikabildigi, buna karsin etkin metaflaksi stratejileriyle bu oranin %20
‘nin altina indirilebildigi bildirilmektedir (4, 5). Bu nedenle Urolitiyazis, akut bir Grolojik tablo olmanin 6tesinde kronik
bir metabolik hastalik olarak degerlendirilmelidir. Bu derlemede tas hastaliginda metaflaksinin kapsami, risk temelli
hasta siniflandirmasi, metabolik degerlendirme protokolleri, diyet ve farmakoterap&tik miidahaleler ile uzun dénem
takip stratejileri glincel literatir esliginde ele alinacaktir.

Tas Hastaliginda Metaflaksi: Tanim, Kapsam ve Onemi

Urolitiyazis, yiiksek rekiirrens oranlari nedeniyle akut tas epizotlarinin ydnetimi yaninda uzun vadeli sekonder profilaksi
stratejilerini de zorunlu kilan kronik bir hastalik olarak kabul edilmektedir (6,7). Tas olusumunun tekrarini nlemeye
yonelik tiim koruyucu uygulamalari kapsayan metaflaksi kavrami tas hastaliginin multidisipliner yonetiminde 6nemli
bir yer teskil etmektedir. Yalnizca tasi ortadan kaldirmakla yetinmeyip hastaligin fizyopatolojik temelini hedef alan
bireysellestirilmis bir yaklasimi temsil eder (8,9).

Literatlrde, ilk tas atagi sonrasinda bes yil icinde niiks oraninin %30 ila %50 arasinda oldugu bildirilmektedir (1,10).
Ozellikle metabolik yatkinligi olan bireylerde bu oran daha da artmakta, bazi serilerde 10 yillik rekiirrens oranlari %75'e
ulasabilmektedir (2). Avrupa Uroloji Dernegi (EAU) Kilavuzu, Urolitiyazisi rekiirren ve yiiksek riskli tas hastalari olarak
kategorize ederek bu hastalarda detayli metabolik degerlendirme sonrasi metaflaksi stratejilerinin uygulanmasini
onermektedir (11).

Etkin birmetaflaksiyasamtarzidiizenlemelerive hedefe yonelikfarmakoterapotik miidahaleleryoluyla saglanmaktadir.
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Ancak literatlirde metaflaksiye uyumun oldukca degisken oldugu, hasta egitimi ve multidisipliner takibin bu noktada
belirleyici rol oynadigi belirtilmistir (9,12). Randomize kontrollii calismalarda etkin sekilde uygulanan metaflaksi
programlarinin tas rekirrensini %50'nin izerinde azaltabildigi gosterilmistir (5,13). Bu nedenle metaflaksi tekrarlayan
cerrahi girisimlerin ve tas iliskili renal fonksiyon kaybinin dnlenmesi acisindan da kritik Snemdedir (14).

Metaflaksi Risk Siniflandirmasi ve Metabolik Degerlendirme

Metaflaksinin etkili bir sekilde uygulanabilmesi icin dncelikle hastanin tas olusum riski acisindan dusuik veya ylksek
riskli olarak siniflandirilmasi gerekmektedir. EAU, yiksek riskli tas hastalarini tanimlarken bilateral bobrekte tas
hastaligi, tas hikayesinin cocukluk caginda baslamasi, ailesel tas 6ykusu, tas ataklari arasi stirenin kisa olmasi, rezidiel
tas varligi, Urik asit ve enfeksiyon taslari, soliter bobrekli olmasi, malabsorpsiyon sendromlari, metabolik hastaliklar,
hiperparatiroidi, renal tubuler asidoz, sistinlri, Uriner anomaliler ve tekrarlayan tas oykusu gibi cesitli klinik ve
biyokimyasal kriterleri temel almaktadir (11). Bu hasta grubunda tasin biyokimyasal kompozisyonundan bagimsiz
olarak detayli metabolik analiz yapilmahdir.

Metabolik degerlendirme 24 saatlik idrar toplanarak gerceklestirilir. Bu analizde kalsiyum, oksalat, Urik asit, sitrat,
magnezyum, sodyum, kreatinin ve toplam idrar hacmi gibi parametreler kaydedilir. Ayrica idrar pH’s1 6lcimu, 6zellikle
Urik asit ve sistin taslarinin yonetiminde kritik neme sahiptir (14). Serumda kalsiyum, fosfor, Urik asit, parathormon,
kreatinin ve bikarbonat gibi parametrelerin incelenmesi hiperparatiroidi, renal tubdtiler asidoz ve hipertrisemi gibi
altta yatan tas olusum mekanizmalarinin taninmasinda yardimcidir (15).

Metabolik degerlendirme bireysellestiriimis metaflaksi stratejilerinin temelini olusturur. Ornegin, hiperkalsitiri
varliginda tiyazid dilretikler; hipositratiri saptanan hastalarda potasyum sitrat; hiperirikoziri veya Urik asit tasi
varliginda allopurinol ve idrar alkalilestiricileri 6n plana cikar (16). Ayni sekilde, sistiniri gibi kalitsal tas hastaliklarinda
tiopronin veya D-penisilamin gibi tiol baglayici ajanlar 6nerilmektedir (17).

Metabolik degerlendirmenin tas tedavisinden en erken 3-4 hafta sonra yapilmasi onerilir. Clinkl akut dénemdeki
hidrasyon degisiklikleri ve tas obstriiksiyonu metabolik parametreleri etkileyebilir (14). Hastanin rutin beslenme ve sivi
alimi déngusiine donmesi, dogal hayattaki durumunun ortaya konmasi icin bu stire gereklidir. Ayrica degerlendirme
sirasinda hastanin diyetine sadik kalarak idrar toplamasi bliylik énem tasir, aksi takdirde sonuclar yaniltici olabilir.
Gerekli durumlarda test 2-3 kez tekrarlanarak sonuglar netlestirilir. Metabolik degerlendirme uzun vadede tekrarlayan
invaziv islemlerin, hastane yatisinin ve tas iligkili komplikasyonlarin 6nlenmesine katki saglar (18).

Diyet ve Yasam Tarzi Temelli Metaflaksi Yaklagimlari

Metaflaksinin en 6nemli basamadi yasam tarzi degisikligi ve diyet dlizenlemeleridir. Diyet ve sivi alimina iliskin
davranislarin, tag olusumuna dogrudan etki eden idrar bilesimini degistirdigi ve bu yolla litogenez sirecini etkiledigi
cok sayida calismada ortaya konmustur (19, 20). EAU ve Amerikan Uroloji Dernegi (AUA), her tas hastasinda metabolik
profil ne olursa olsun temel yasam tarzi 6nlemlerinin mutlaka baslanmasi gerektigini vurgulamaktadir (6, 21).

Yash bireylerde osteoporozun dnlenmesine ydnelik olarak ylirliyus gibi fiziksel aktivitelerin tesvik edilmesi, sedanter
yasam tarzinin azaltilmasi agisindan énemlidir. Bununla birlikte, bu hasta grubunda osteoporoz tedavisinde yaygin
olarak kullanilan D vitamini ve benzeri destek tedavilerinin, hiperkalsemiye neden olarak idrar ile kalsiyum atilimini
artirabilecegi ve dolayisiyla triner tas olusum riskini artirabilecegdi g6z 6niinde bulundurulmalidir. Bu nedenle, bu tur
tedavilerin toksik dozlara ulasmamasi icin diizenli biyokimyasal izlem yapilmali ve tas olusumu acisindan riskli bireyler
uygun sekilde takip edilmelidir.

Tas hastalarinda en temel 6neri gunlik idrar volimuni >2,5 litre diizeyinde tutacak sekilde yeterli sivi alimi
saglanmasidir. Randomize kontrollii ¢alismalarda (RKC), bu hedefin saglanmasinin 5 yillik niks oranlarini %12,1’e
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kadar dustrebildigi gosterilmistir (5). Prospektif kohort calismalarda da artan su tliketiminin tas olusum riskini lineer
sekilde azalttigr bildirilmistir (20). Bu baglamda, 6zellikle fiziksel aktivitenin yogun oldugu giinlerde veya sicak iklim
kosullarinda sivi ihtiyacinin arttigi unutulmamahdir. Tiiketilecek sivinin tercihen su olmasi ve su tiketim sikliginin
glin icinde homojen olmasi onerilirken kolali icecekler, fruktoz icerigi yliksek gazli icecekler ve eneriji iceceklerinden
kacinilmasi onerilmektedir (19).

Kalsiyum oksalat taslari, tim taslarin yaklasik %70-80'ini olusturdugundan bu iki molekilin diyette diizenlenmesi
metaflaksinin temelini olusturur (22). Diyette kalsiyumun gereginden fazla kisitlanmasinin tas olusumunu
artirabilecedi, barsaklarda serbest oksalat emilimini ylkselttigi ve sonucta idrar oksalatini artirarak kalsiyum oksalat
taslarinin riskini artirdigi gosterilmistir (23). Bu nedenle, 6zellikle siit ve sit Urlinlerinden giinlik 1000-1200 mg diyet
kaynakli kalsiyum alimi énerilmektedir. Ancak kalsiyum takviyeleri yalnizca yemeklerle birlikte alindiginda guivenli
kabul edilmektedir (20).

Oksalat agisindan zengin ispanak, pancar, cikolata, cay, findik ve fistik gibi gidalarin sinirlanmasi oksalUriyi azaltarak
tas riskini dusurebilir. Ancak bu 6neri genellikle hiperoksaliri saptanan veya tekrarlayan kalsiyum oksalat tasi 6ykusu
olan hastalarda 6n plandadir (23).

Diyette yiksek sodyum alimi, bobrek tubdullerinde kalsiyum geri emilimini baskilayarak hiperkalsitiriye neden
olur. Prospektif calismalarda, glinlik 2300 mg't asan sodyum aliminin kalsiyum tagi riskini anlamli 6l¢tide artirdigi
gosterilmistir (17). EAU bu nedenle, tuz tiketiminin 5-6 g/gun ile sinirlandiriimasini 6nermektedir (6).

Ayrica ylksek miktarda hayvansal protein tlketimi idrarda sulfat, Urik asit ve amonyum Uretimini artirarak idrar
pH’sini distirmekte, hipositratiriyi tetiklemekte ve tas olusum riskini artirmaktadir (23). Bu nedenle hayvansal protein
tiketiminin ~0.8-1 g/kg/glin sininnda tutulmasi 6nerilir. Alternatif olarak bitkisel protein kaynaklarinin artiriimasi
onerilmektedir.

Sitrat, kalsiyum ile ¢cézlinir kompleksler olusturarak kristal biytimesini inhibe eden 6nemli bir tas inhibitoriddar.
Hipositratiri kalsiyum tasi olusumuna yatkinhgi artirir (8). Yapilan ¢alismalarda, yogun oksalat iceren greyfurt disindaki
turuncgil meyvelerinin sitrat icerikleri nedeniyle koruyucu etki gosterdigi belirtilmistir (13). Ev yapimi limonata
veya dogal narenciye suyu tlketimi, dlsuk idrar sitrat diizeylerinin ylkseltiimesinde faydali olabilir. Ayrica sebze-
meyveden zengin diyetlerin genel olarak alkali yiiku artirarak idrar pH'sini diizenledigi ve sitrat diizeylerini yikselttigi
gosterilmistir (24).

Son yillarda yapilan calismalar Akdeniz Diyeti ile DASH (Dietary Approaches to Stop Hypertension) diyetinin hem
tas olusumunu hem de kardiyometabolik hastaliklar azaltici etkiler gosterdigini ortaya koymustur (20,25). Bu diyet
modelleri meyve, sebze, tam tahil, bitkisel protein ve saglkh yag asitlerinden zengin; tuz, kirmizi et ve islenmis
gidalardan fakirdir. Ferraro ve arkadaslarinin Nurses’ Health Study verileri Uzerinden yaptigi analize gére DASH
diyetiyle beslenen bireylerde tas riski %40'a kadar daha disuk saptanmistir (25).

Metaflaksinin Farmakolojik Bilesenleri

Diyet ve yasam tarzi modifikasyonlarina ragmen tas olusumu devam eden veya metabolik degerlendirmesinde
belirgin patoloji saptanan bireylerde farmakolojik metaflaksi, rekiirrens riskini azaltmada etkin bir strateji olarak
one cikar. Guincel kilavuzlar, farmakolojik ajanlarin yalnizca uygun endikasyonlarda ve bireysellestirilmis modelde
kullanilmasini dnerirken gereksiz medikasyonun oniine gecilmesini vurgulamaktadir (11,26).

Hiperkalsitri, kalsiyum oksalat ve kalsiyum fosfat taslarinin en yaygin metabolik nedenlerinden biridir ve yonetiminde
tiyazid tiirevi dilretikler (hidroklorotiyazid, klortalidon, indapamid) birinci basamak farmakoterapidir. Tiyazidler distal
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tibulde sodyum ve dolayli olarak kalsiyum reabsorpsiyonunu artirarak idrar kalsiyum atimini azaltir (27). Literatiirde
hidroklorotiyazid kullanan hastalarda rekirrens oranlarinin 3 yil icinde %50 azaldigi bildirilmistir (28). Baska bir
calismada tiyazid tedavisinin diisiik sodyum alimi ve yeterli kalsiyum alimi ile kombine edildiginde monoterapiye
kiyasla anlamli 6l¢lide daha etkili oldugu gosterilmistir. Tiyazid tedavisi stresince hipokalemi, glukoz intoleransi ve
hiperirisemi gibi yan etkiler acisindan yakin biyokimyasal takip énerilmektedir (29).

Hipositratirinin kalsiyum tasi olusumunu arttinicr etkisi uzun yillardir bilinmektedir. Sitrat, kalsiyum ile ¢éziinir
kompleksler olusturarak kristalizasyonu onler; idrar pH’sini artirarak trik asit taglarinin da ¢éziinmesini kolaylastirir
(30). Bu baglamda potasyum sitrat, hem kalsiyum taslari hem de Urik asit taslarinin sekonder profilaksisinde etkinligi
kanitlanmis bir ajan olup genellikle 10-30 mEqg/giin dozlarinda kullanilir. Kang ve arkadaglarinin 2007 yilinda yurattigua
cift kor RKC'da, potasyum sitrat tedavisi alan hastalarda 3 yil sonunda yeni tas olusumu %10.4 iken, plasebo grubunda
bu oran %50.5’e ulasmistir (4). Bu bulgular, sitrat tedavisinin hem 6nleyici hem de litolitik etkisini ortaya koymaktadir
(13). Alternatif olarak sodyum bikarbonat da kullanilabilir ancak yiiksek sodyum icerigi nedeniyle hiperkalsilrili ve
hipertansif hastalarda dikkatli olunmalidir.

Hiperurikoziri veya Urik asit tasi varliginda ksantin oksidaz inhibitoru olan allopurinol, irik asit sentezini azaltarak
hem Urik asit taslarinin hem de (rik asit ile indiiklenen kalsiyum oksalat taslarinin dnlenmesinde kullanilabilir (31).
Yapilan bir kohort ¢alismasi serum Urik asit diizeyinin ve hayvansal protein tiiketiminin artisiyla tas riskinin paralel
olarak arttigini ortaya koymustur (32). Allopurinol tedavisi alan hiperkalsilirik tag hastalarinda niiks oranlarinin anlamh
olarak distiigu belirtilmistir (33). Allopurinol tedavisi sirasinda nadir fakat ciddi advers etkiler olan hipersensitivite
sendromu ve karaciger enzim yiksekligi agisindan takip 6nemlidir. Yeni nesil ksantin oksidaz inhibitori olan
febuksostat, allopurinol intoleransi olan hastalar icin alternatif olabilir ancak tas metaflaksisi icin yeterli RKC verisi
literatlirde saptanmamistir.

Sistinlri hastalarinda idrar slpersatiirasyonunu azaltmak icin yogun hidrasyonun yani sira pH'nin 7,5 diizeyine
¢ikarilmasi hedeflenir. Bu durumda potasyum sitrat ile birlikte sistin ¢6ziinlrliguni artiran tiopronin ve D-penisilamin
gibi tiol bilesikleri kullanilabilir ancak bu ajanlarin proteiniiri, agranilositoz, hepatotoksisite gibi potansiyel toksisiteleri
nedeniyle kullanimlari sinirlidir (17).

Struvit taslari, Gireaz tGreten mikroorganizmalarin varligi ile iliskili olup antibiyotiklerle enfeksiyon eradikasyonu esas
tedavi yaklasimidir. Uzun streli antibiyotik profilaksisine ragmen rekiirrens yasanan olgularda asetohidroksamik
asit gibi Gireaz inhibitorleri kullanilabilir. Bu ajanlarin kullaniminda hastalar gastrointestinal ve norolojik yan etkiler
nedeniyle dikkatle izlenmelidir (34).

Primer hiperoksaliiri olgularinda B6 vitamini (piridoksin) oksalat tretimini azaltabilir. Bu hastalarda tedavi genetik
danismanlik ve ileri merkezlerde multidisipliner yonetim gerektirir (35).

Tedaviye Uyum ve Klinik Sonuclar

Farmakolojik metaflaksi dogru endikasyona dayali ila¢ secimi ve hasta uyumu ile yiiksek etkinlik kazanir. Tedaviye
baslarken hastaya ayrintili egitim verilmesi, diizenli takiplerle biyokimyasal hedeflerin kontrol edilmesi ve yan etkilerin
yonetimi 6nem arz eder. Tedaviye yanitin degderlendirilmesinde 6-12 hafta icinde 24 saatlik idrar parametrelerinin
yeniden 6l¢llmesi onerilmektedir.

Tas Hastalarinda Uzun Dénem Takip ve Metaflaksinin Klinik Yararlari

Urolitiyazis tedavisinin basarisi mevcut taslarin uzaklastirlmasinin yaninda yeni tas olusumunun énlenmesi ve bébrek
fonksiyonunun korunmasiyla olctilmelidir. Bu nedenle, etkin metaflaksi uygulamasinin ayrilmaz bir parcasi olan uzun
doénem hasta takibi buyuk 6nem tasir (11). Takip protokolleri hastanin tas tipi, rekiirrens 6ykiist ve metabolik profiline
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gore bireysellestirilmelidir. Dusuk riskli hastalarda yilda bir klinik degerlendirme ve ultrasonografi yeterli olabilecekken,
yuksek riskli veya metabolik bozuklugu olan hastalarda bu aralik daha kisa tutulmali, gerektiginde 6 ayda bir 24 saatlik
idrar incelemesi ve biyokimyasal degerlendirme yapilmaldir (11,14). Farmakolojik metaflaksi uygulanan hastalarda
tedaviye yanitin degerlendirilmesi icin 6-12 hafta icerisinde tekrarlayan metabolik analiz onerilir (15). Gérlintiileme
takibi, sessiz seyreden yeni tas olusumlarinin erken saptanmasinda kritik Gneme sahiptir. Yilda bir kez radyasyon
icermeyen, kolay erisilebilir ve tekrarlanabilir bir yontem olarak ultrasonografi tercih edilmektedir. Tas boyutunda artis
ya da hidronefroz gelismis ise diisiik doz tas protokolll bilgisayarli tomografi ile desteklenebilmektedir (6).

Metaflaksinin uzun dénem sonugclari hem tas rekiirrensinde hem de invaziv girisim gereksiniminin azalmasi agisindan
yuz gulduricidir. Kang ve arkadaslarinin ¢alismasinda 3 yil takip edilen hastalarda potasyum sitrat tedavisiyle
reklrrens oraninin %10'a kadar geriledigi ortaya konmustur (4). Benzer sekilde, tiyazid tedavisi ve tuz kisitlamasi
kombinasyonunun rekurrens riskini belirgin azalttigi bildirilmistir (29).

Metaflaksinin diger bir faydasi ise tas iliskili komplikasyonlarin ve cerrahi yikin azaltiimasidir. Tekrarlayan cerrahi
girisimlerin hem hastaya hem de saglik sistemine getirdigi maliyet g6z 6nline alindiginda metaflaksi uygulamalari
klinik oldugu kadar ekonomik olarak da avantajlidir (36). Hasta egitimi, uyumun artirilmasi ve davranis degisikliginin
strdurdlebilirligi agisindan oldukga 6nemlidir. Literatiirde yazil egitim materyalleri, diizenli diyetisyen destegi, mobil
uygulamalar ve hatirlatma sistemlerinin hasta uyumunu artirdigi gosterilmistir (37). Bu nedenle uzun dénem hasta
takibi egitsel bir stirec olarak ele alinmalidir.

SONUC

Urolitiyazis ydnetimi yalnizca akut tas ataklarinin tedavisiyle sinirli olmamali, rekirrensi énlemeyi hedefleyen
bireysellestirilmis ve butlincll metaflaksi stratejilerini icermelidir. Gerek sivi aliminin artinlmasi, diyetin yeniden
diizenlenmesi ve yasam tarzi modifikasyonlari; gerekse metabolik bozukluklara yonelik farmakolojik midahaleler,
tas olusumunun temel fizyopatolojisini hedefleyerek uzun vadeli basariya ulasilmasini saglar. Literatiirde metaflaksi
uygulamalarinin rekirrens oranlarini %50'nin Uzerinde azalttigl, komplikasyon ve cerrahi yuki 6nemli Olclide
dustrdiigi gosterilmistir. Bu nedenle her tas hastasi, tas tipi ve risk profilinden bagimsiz olarak en azindan temel
metaflaksi onlemleriile takip edilmelidir. Glincel kilavuzlar dogrultusunda yiritilen, hasta egitimini iceren metabolik
temelli bireysellestirilmis metaflaksi programlari tas hastaliginin kronik ydonetiminde vazgecilmezdir.

Fon: Yazarlar olarak bu calismanin finansal destek almadigini beyan ediyoruz.
Cikar Catismasi: Yazarlar ¢ikar catismasi beyan etmemislerdir.

Yazar Katkilari: Yazarlar calismaya esit katki saglamiglardir.
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Author Guidelines

Dergi, yazarlarin yayin haklarini kisitlama olmaksizin saklamasini saglar.

Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir sekilde baska amaclar icin kullaniimamaktadir.

Gonderilen vyazilarin daha 6nce yayinlanmamis olmasi veya baska bir dergide dederlendirme asamasinda olmamasi
gerekmektedir.

Gonderilen yazilar herhangi bir kongrede takdim edilmis ise bu durum goénderilen makalede dipnot olarak bildiriimelidir.
Derginin Yayin Kurulu, tim itirazlar Yayin Etik Komitesi (COPE) kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar
temyiz ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisime gecmelidir. Gerektiginde, dahili olarak ¢codzilemeyen
sorunlari ¢dzmek icin bir ombudsman atanabilir. Editor, tim temyiz ve sikayetler icin karar verme sUrecindeki nihai otoritedir.

Derginin editoryal ve vyayin surecleri, International Council of Medical Journal Editors (ICMJE) yonergelerine gbre
sekillendirilmektedir.

Endodroloji Bulteni yayincilikta seffaflik ve en iyi uygulama ilkelerine uygundur (DOAJ).

Bir yazinin yayin icin kabul edilmesinde en dnemli kriterler 6zgunluk, yUksek bilimsel kalite ve alinti potansiyelinin varligidir.
Dergide yayinlanmak Gzere gdnderilen yazilar, daha énce baska bir yerde yayinlanmamis ve yayinlanmak Uzere génderilmemis
olmalidir. Bir kongrede teblig edilmis ve 6zeti yayinlanmis calismalar organizasyonun ad, yeri ve tarihi belirtilmek sarti ile kabul
edilebilir.

Deneysel, Kklinik, ila¢c calismalarinin ve bazi vaka raporlarinin arastirma protokollerinin Etik Kurul tarafindan uluslararasi
sdzlesmelere uygun olarak onaylanmasi (Dunya Tip Birligi Helsinki Deklarasyonu “insan Denekleri ile ilgili Tibbi Arastirmalar
icin Etik ilkeler”) gereklidir.

Etik kurul izni gerektiren tum arastirmalar icin etik kurul onayr alinmali, bu onay makalede belirtiimeli ve belgelenmelidir.

Etik kurul izni gerektiren calismalarda izne iliskin bilgiler (kurulun adi, tarih ve sayis) yontem boliminde ve makalenin ilk/son
sayfalarindan birinde ver alabilir; Olgu sunumlarinda aydinlatiimis onam/riza formunun imzalanmasi ile ilgili bilgilere makalede
yer verilmelidir.
e Uzerinde deneysel calisma vapilan gonulli kisilere ve hastalara uygulanan prosedurler ve sonuclari anlatildiktan sonra
onaylarmin alindigini ifade eden bir aciklama yazinin icinde bulunmalidir.
e Hayvanlar Gzerinde yapilan arastirmalarda aci ve rahatsizlik verilmemesi icin yapilan uygulamalar ve alinan tedbirler
aclk olarak belirtilmelidir.
e Hasta onami, etik kurulun adi, etik kurul toplanti tarihi ve onay numarasi ile ilgili bilgiler makalenin “Gerec ve Yontem”
bolumunde de belirtiimelidir.
e Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir. Hasta kimligini ortaya cikarabilecek fotograflar icin, hasta
ve/veya vyasal temsilcileri tarafindan imzalanan onaylarin alinmasi ve vazili onay alindiginin metin icerisinde belirtiimesi
gereklidir.
Dergimize gdnderilen tim yazilar intihal tespit etme programi (iThenticate) ile degerlendiriimektedir. Benzerlik oraninin %20
ve alti olmasi énerilmektedir.

Endouroloji Bulteni, yayinlanan tim icerik icin ulusal ve uluslararasi telif hakkina sahiptir. Bir génderi yayinlanmak Uzere
reddedilirse, telif hakki otomatik olarak yazarlara iade edilir.

Yazarlar dergide yayinlanan makaleler icin herhangi bir telif hakki veya maddi tazminat almazlar. Ayrica, el yazmasi gdnderimi,
hakem degerlendirmesi veya yayin icin herhangi bir Gcret alinmaz.

Yayimlanan her makale icin telif hakki sartlari yayin dosyalarinda ve derginin web sitesinde acikca belirtilmistir. Endodroloji
Bulteni'ne gdnderilen el yazmalarina “ Yazar Basvuru ve Telif Haklari Formu” eslik etmelidir.

Yazarlar, calismalarinin mevcut telif haklarini ihlal etmediginden emin olmaktan sorumludur. Sekiller, tablolar veya diger
materyaller gibi icerikler (basili veya elektronik formatta) baska kaynaklardan édinc alinirsa, yazarlar telif hakki sahiplerinden


https://publicationethics.org/resources/flowcharts/handling-post-publication-critiques
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/
https://doaj.org/apply/transparency/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://dergipark.org.tr/en/pub/endouroloji/page/16266
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uygun izinleri almalidir. Telif hakki ihlallerinden kaynaklanan yasal, mali ve cezai sorumluluklar yalnizca yazarlara aittir.

Endouroloji Bulteni’ nde yayinlanan tim icerikler Creative Commons Atif-Ticari Olmayan-Benzer Paylasim 4.0 Uluslararasi (CC
BY-NC-SA 4.0) lisansi altinda lisanslanmistir. Bu lisans, uygun atif verilmesi ve tUrev calismanin ayni lisans altinda dagitiimasi
kosuluyla, ticari kullanim disinda herhangi bir amac icin materyali paylasma, kopyalama, yeniden dagitma, yeniden dizenleme,

uyarlama ve Uzerine insa etme hakkini verir.

Lisansin Kapsami:

Creative Commons Atif-Ticari Olmayan-Benzer Paylasim 4.0 Uluslararasi (CC BY-NC-SA 4.0) lisansi kullanicilara sunlari yapma
6zgurltga verir:

Paylasma - Malzemeyi herhangi bir ortamda veya bicimde kopyalama ve yeniden dagitma.

Uyarlama - Malzemeyi yeniden duzenleme, donustirme ve Uzerine insa etme.

Kosullar:
Orijinal yazarlara atif saglanmalidir. Uyarlamalar ayni sartlar altinda lisanslanmalidir.

Eser ticari amaclarla kullanilamaz.

Yazar Sorumluluklari
Telif Hakki Sozlesmesi: Yazarlar, yazilarini gbndermeden énce “ Yazar Basvuru ve Telif Haklari Formu”nda belirtilen sartlari
incelemeli ve kabul etmelidir. Bu s6zlesmenin imzali bir kopyasi génderimle birlikte yuklenmelidir.

Calismanin Ozgunlagu: Yazarlar, gonderilen vyazinin kendi 6zgln varatimlari oldugunu ve intihal icermedigini teyit eder.
Kullanilan herhangi bir Gctncl taraf materyali, Creative Commons Atif-Ticari Olmayan-Benzer Paylasim 4.0 Uluslararasi (CC
BY-NC-SA 4.0) lisansina uygun sekilde uygun sekilde atifta bulunulmalidir.

Yazar Sorumlulugu: Her yazar ¢alismaya bireysel olarak katkida bulunmustur ve iceriginden tamamen sorumludur. Yazarlar
ayrica atif standartlarina ve lisanslama sartlarina uyumu teyit eder.

Gonderinin Onayi: Tum yazarlar, génderimden énce yazinin son halini incelemeli ve onaylamalidir.

Onceki Yayin: Yazarlar, yazinin baska bir yerde vayilanmadigini ve ayni anda baska bir dergide vayinlanmak (zere
degerlendiriimedigini teyit eder.

Fikri Mulkiyet Uyumlulugu: Yazarlar, calismalarinda yer alan herhangi bir metin, sekil veya belgenin GcluncU taraf telif haklarini
ihlal etmemesini saglamaktan sorumludur.

Yayin Yetkilendirmesi: Yazarlar, EndoUroloji Bllteni’ ne, dergiyi orijinal yayinci olarak taniyarak, el yazmasini Creative Commons
Atif-Ticari Olmayan-Benzer Paylasim 4.0 Uluslararasi (CC BY-NC-SA 4.0) lisansi altinda yayinlama izni verir. Akademik
bUtinlagu korumak icin, yayincinin makale strimune bir DOI baglantisi da dahil olmak (zere uygun atif verilmelidir.

Uctinct Taraf Kullanimi: Yazarlar, uygun atif verildigi ve uygun atif ayrintilar eklendigi strece G¢linct taraflarin yaymnlanan
makaleyi serbestce kullanmasina izin verir. Lisans, calismanin batdnltigand veya sahipligini kisitlamaz.


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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Author Guidelines
Authors’ credentials and e-mail addresses are not used for other purposes.

The submitted articles should be previously unpublished and should not be under consideration by any other journal.
If whole or a part of the submitted articles are presented in any congress, this should be noted in the submitted article.

The journal’s Editorial Board handles all appeal and complaint cases within the scope of Committee on Publication Ethics
(COPE) guidelines. In such cases, authors should contact the editorial office directly regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to resolve cases that cannot be resolved internally. The Editor in Chief is
the final authority in the decision-making process for all appeals and complaints.

The editorial and publication processes of the journal are shaped following the guidelines of the International Council of
Medical Journal Editors (ICMJE).

The journal conforms to the Principles of Transparency and Best Practice in Scholarly Publishing (DOAJ).

Originality, high scientific quality, and citation potential are the most important criteria for a manuscript to be accepted for
publication. Manuscripts submitted for evaluation should not have been previously presented or already published in an
electronic or printed medium. Manuscripts presented in a meeting should be submitted with detailed information on the
organization, including the name, date, and location of the organization.

An approval of research protocols by the Ethics Committee following international agreements (World Medical Association
Declaration of Helsinki “Ethical Principles for Medical Research Involving Human Subjects”) is required for experimental,
clinical, and drug studies and some case reports. If required, ethics committee reports or an equivalent official document will
be requested from the authors.

» For manuscripts concerning experimental research on humans, a statement should be included that shows that written
informed consent of patients and volunteers was obtained following a detailed explanation of the procedures they may
undergo.

* For studies carried out on animals, the measures taken to prevent pain and suffering of the animals should be stated
clearly.

« Information on patient consent, the name of the ethics committee, and the ethics committee approval number should
also be stated in the Materials and Methods section of the manuscript.

* [t is the authors’ responsibility to protect the patients’ anonymity carefully. For photographs that may reveal the identity
of the patients, releases signed by the patient or their legal representative should be enclosed.

All submissions are screened by a similarity detection software (iThenticate), and the limitation without similarity is 20%.

The Endourology Bulletin holds national and international copyright for all published content. If a submission is rejected for
publication, the copyright is automatically returned to the authors.

Authors do not receive any royalties or financial compensation for articles published in the journal. Additionally, no fees are
charged for manuscript submission, peer review, or publication.

The copyright terms for each published article are explicitly stated in the publication files and on the journal’s website.
Manuscripts submitted to the Endourology Bulletin must be accompanied by the “Copyright Agreement&Acknowledgment
of Authorship Form”.

Authors are responsible for ensuring that their work does not infringe upon any existing copyrights. If content such as figures,
tables, or other materials—whether in print or electronic format—is borrowed from other sources, authors must obtain
appropriate permissions from the copyright holders. Legal, financial, and criminal liabilities arising from copyright violations
rest solely with the authors.

All content published in the Endourology Bulletin is licensed under the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) license. This license grants the right to share, copy, redistribute, remix,
adapt, and build upon the material for any purpose except commercial use, provided that proper attribution is given and the
derivative work is distributed under the same license.



https://publicationethics.org/resources/flowcharts/handling-post-publication-critiques
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/
https://doaj.org/apply/transparency
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://dergipark.org.tr/en/pub/endouroloji/page/16266
https://dergipark.org.tr/en/pub/endouroloji/page/16266
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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Scope of License:
The CC BY-NC-SA 4.0 license grants users the freedom to:

Share - Copy and redistribute the material in any medium or format.
Adapt - Remix, transform, and build upon the material.

Conditions:

Attribution must be provided to the original authors.
Adaptations must be licensed under the same terms.
The work cannot be used for commercial purposes.

Author Responsibilities

Copyright Agreement: Authors must review and accept the terms outlined in the “Copvright Aareement&Acknowledament
of Authorship Form” before submitting their manuscript. A signed copy of this agreement must be uploaded along with the
submission.

Originality of Work: Authors confirm that the submitted manuscript is their original creation and does not involve plagiarism.
Any third-party materials used must be properly cited in accordance with the CC BY-NC-SA 4.0 license.

Author Accountability: Each author has individually contributed to the work and is fully responsible for its content. Authors
also confirm compliance with citation standards and licensing terms.

Approval of Submission: All authors must review and approve the final version of the manuscript before submission.

Prior Publication: Authors affirm that the manuscript has not been published elsewhere and is not under consideration for
publication in another journal simultaneously.

Intellectual Property Compliance: Authors are responsible for ensuring that any texts, figures, or documents included in their
work do not violate third-party copyrights.

Publication Authorization: Authors grant the Endourology Bulletin permission to publish the manuscript under the CC BY-NC-
SA 4.0 license, recognizing the journal as the original publisher. To maintain academic integrity, proper citation must be given,
including a DOI link to the publisher’s version of the article.

Third-Party Use: Authors allow third parties to freely use the published article as long as proper attribution is given and the
appropriate citation details are included. The license does not restrict the integrity or ownership of the work.


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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Preparation of Manuscript

Makaleler yalnizca online olarak https:/dergipark.org.tr/pub/endouroloji adresinden gonderilebilir. Baska bir yolla gonderilen
yazilar degerlendirilmeye alinmayacaktir.

Dergiye godnderilen yazilar, 6ncelikle yazinin dergi kurallarina uygun olarak hazirlanmasini ve sunulmasini saglayacaklari tek-
nik degerlendirme surecinden gecer. Derginin kurallarina uymayan yazilar, teknik dtzeltme talepleri ile gbnderen yazara iade
edilir. Editor, ana metni degistirmeden dizeltme yapabilir. Editoér, yukarida belirtilen sartlara uymayan makaleleri reddetme
hakkini sakl tutar.

Yazarlarin asagidaki belgeleri gbndermeleri gerekir:

Yazar Katki ve Telif Haklari Formu

Bilgilendirilmis Onam Formu

ICMJE Cikar Catismasi Formu

e Baslik Sayfasi (Makale Basligi, kisa baslik, yazarin adi, unvani ve kurumu, sorumlu yazarin iletisim bilgileri, arastirmayi
destekleyen kurulus varsa kurulusun adt)

e Ana belge (Tum makalelerde, ana metinden dnce de Ozet bélumu yer almalidir)

e  Sekiller (JPEG format)

e Tablolar (en fazla 6 tablo)

Ana Belgenin Yayina Hazirlig

Yazilar bilgisayar ile cift aralikli olarak 12 punto buyukligunde ve Times New Roman karakteri ile yaziimalidir. Her sayfanin ba-
tun kenarlarinda en az 2.5 cm bosluk birakiimalidir. Ana metin, yazarlarin adlari ve kurullari hakkinda hicbir bilgi icermemelidir.
Yayin cesitleri;

Arastirma Turu Ozet Kelime Sayisi Referans Sayisl Tablo ve FigUrler
Ozgun Arastirma 250 4000 30 10
Derleme 250 5000 100 10
Olgu Sunumu 300 2000 20 10

Ozgun makaleler yapilandiriimis bir Ozet (abstract) (Giris, Gerec ve ydntemler, Bulgular, Sonuclar, Referanslar, Tartisma, gerekli
ise Onam, Figurler; resim, grafik cizim, video, Tablolar) icermelidir.

Olgu sunumlari icin yapilandiriimis Ozet gerekmez. Ozet balimu 300 sozcuk ile sinirlandiriimalidir. Ozet de kaynaklar, tablolar
ve atiflar kullanilamaz. OzUn bittigi satirin altinda sayisi 3-5 arasinda olmak Uzere anahtar kelimeler verilmelidir.

Turkiye disindaki Ulkelerden yazi génderen vazarlar icin Baslik, Ozet, Anahtar Kelimeler ve vaziyla ilgili diger bazi temel bo-
[imlerin Turkce olarak gdonderilmesi zorunlu degildir. Bu bolimlerin cevirileri, yazarlar tarafindan génderilen 6zgin ingilizce
metinler dikkate alinarak dergi editorltigu tarafindan yapilacaktir.

Makalede kullanilan tum kisaltmalar, ilk kullanimda tanimlanmalidir. Kisaltma, tanimi ardindan parantez icinde verilmelidir.
Ana metinde bir ilac, Urtn, donanim veya yazilim programindan bahsedildiginde, GrGntn adi, Grinun Greticisi, Gretim sehri ve
Ureten sirketin Ulkesi de dahil olmak Uzere Urln bilgileri (ABD’de ise devlet dahil) parantez icinde verilmelidir.

Anahtar kelime secimi icin lUtfen Index Medicus’'un (MeSH) tibbi konu basliklarina bakiniz: https:/meshb.nlm.nih.gov
MeSHonDemand .

Tum kaynaklara, tablolara ve sekillere ana metinde atifta bulunulmall ve kaynaklar, ana metinde gecen siraya gére numaralan-
dinllmalidir. Kullanilan semboller, sembollerin standart kullanimlarina uygun olmalidir.

1. Orijinal Arastirma Makaleleri

Amag

Orijinal Arastirma Makaleleri, elestirel okuyucular icin gtvenilirligi garanti altina almak icin yeterli dokimantasyonla klinik
veya temel arastirma sonuclarini sunmalidir. Bu makaleler alana yeni bakis acilari katmali ve saglam veriler ve saglam
metodoloji ile desteklenmelidir.


https://dergipark.org.tr/pub/
https://meshb.nlm.nih.gov/MeSHonDemand
https://meshb.nlm.nih.gov/MeSHonDemand
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Gonderme Yonergeleri

Kelime Siniri: Maksimum 4.000 kelime (kaynaklar, tablolar ve sekil baslklari haric).
Yapi: El yazmalari asagidaki sekilde yapilandiriimalidir:
Baslik (hem Turkce hem de ingilizce)

Ozet (hem Turkce hem Ingilizce)

Anahtar Kelimeler (hem Turkce hem ingilizce)

Giris

Materyaller ve Yontemler

Sonuclar

Tartisma

Sonuglar

Sekil ve Tablo Basliklari (varsa)

Referanslar

inceleme Sureci

Gonderilentim arastirma makaleleri, bilimsel degerlerini, 6zgUnluklerini ve derginin kapsamiyla alakalarinidegerlendirmek
icin cift kor hakem incelemesinden gececektir. istatistiksel analizler ve metodoloji acikca sunulmali ve yeniden Uretilebilir
olmalidir.

2. Olgu Sunumlan

Amacg

Vaka Raporlarl, tani zorluklari, tedavi yaklasimlari veya yeni gdzlemler hakkinda degerli icgorUler saglayan benzersiz veya
nadir klinik vakalari tanimlamalidir. Bu raporlar iyi belgelenmeli ve tibbi bilginin ilerlemesine katkida bulunmalidir.

Gonderme Yonergeleri

Kelime Siniri: Maksimum 2.000 kelime (referanslar, tablolar ve sekil basliklari haric).
Yapi: El yazmalari asagidaki gibi yapilandiriimalidir:
Baslik (hem Turkce hem de ingilizce)

Ozet (hem Turkce hem de ingilizce)

Anahtar Kelimeler (hem Tirkce hem de ingilizce)
Giris

Vaka Sunumu

Tartisma ve Sonug

Sekil ve Tablo Basliklari (varsa)

Referanslar

inceleme Sureci
Vaka Raporlari, 5nemli bir 6grenme firsati sunduklarindan, uygun sekilde referanslandirildiklarindan ve klinik uygulamaya
veya tibbi arastirmaya katkida bulunduklarindan emin olmak icin editéryal ve cift kor hakem degerlendirmesine tabidir.

3. Derleme Makaleleri

Amacg

Derleme Makaleleri, belirli bir konunun kapsamli ve yapilandiriimis bir analizini sunar, mevcut literatlrt 6zetler ve elestirel
olarak degerlendirir. Bu makaleler iyi organize edilmeli ve arastirma bulgularinin gtincel bir sentezini icermelidir.

Gonderme Yonergeleri

Kelime Siniri: Maksimum 5.000 kelime (kaynaklar, tablolar ve sekil basliklari haric).
Yapi: El yazmalari asagidaki gibi yapilandiriimalidir:

Baslik (hem Turkce hem de ingilizce)

Ozet (hem Turkce hem Ingilizce)

Anahtar Kelimeler (hem Turkce hem ingilizce)

Ana Metin
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Sonuc
Sekil ve Tablo Basliklari (varsa)
Referanslar

Sistematik Incelemeler
Sistematik inceleme gdnderen yazarlar, seffafligi ve metodolojik titizligi saglamak icin PRISMA yodnergelerine uymalidir.
PRISMA kontrol listesine su adresten ulasilabilir: PRISMA Kontrol Listesi

inceleme Sureci
inceleme Makaleleri, analiz derinligi, alaka dizeyi ve bilimsel topluluga katkisi acisindan editér kurulu ve editoryal ve cift
kor hakem degerlendirmesi tarafindan degerlendirilecektir.

4. Editore Mektuplar

Amacg

Editore Mektuplar, okuyucularin daha dnce yayinlanmis makalelere yanit vererek, kisa bilimsel gdzlemler sunarak veya
derginin okuyucularininilgisini ceken konulara deginerek akademik tartismalara katilmalarini saglar.

Gonderim Yonergeleri

Yapi: El yazmalari asagidaki sekilde yapilandiriimalidir:
Baslik (hem Turkce hem de ingilizce)

Anahtar Sozctkler (hem Turkce hem ingilizce)

Ana Metin

Sekil ve Tablo Basliklari (varsa)

Referanslar

icerik: Mektuplar 6z olmali, s6z konusu makalenin belirli yonlerine odaklanmali ve akademik séyleme anlamli bir sekilde
katkida bulunmalidir. Bunlar sunlari icerebilir:

Yayinlanmis bir makalenin metodolojileri, yorumlari veya sonuclari hakkinda elestirel analiz veya yorum.

Konuyu daha iyi anlamayi saglayan dogrulayici veya celiskili verilerin sunumu.

Makalenin bulgularini daha genis calisma alani icinde baglamlandiran tartismalar.

Uzunluk: Genellikle, mektuplar referanslar dahil .000 kelimeyi gecmemelidir.

Baslik: Orijinal makaleye atifta bulunan bir baslikla baslayin, érn. “[Yazar Adi(lar1)] tarafindan [Makale Bashgi] hakkinda
yorum.”

Yazar Bilgileri: Tum katkida bulunan yazarlarin tam adlarini, akademik baglantilarini ve iletisim bilgilerini ekleyin.
Referanslar: Orijinal makaleyi ve diger ilgili literattrd uygun sekilde atifta bulunun.

Ton: Kisisel yorumlardan ziyade akademik elestiriye odaklanarak saygil ve profesyonel bir ton koruyun.

Inceleme Sureci
Gonderilen tum mektuplar, aciklik, akademik deger ve etik standartlara uyumu saglamak icin editdr ekibi tarafindan
incelenecektir. Mektuplar profesyonel bir Uslupla yaziimali ve anlamli bir akademik séyleme katkida bulunmalidir.

5. Arastirma Notu

Amag

Bir Arastirma Notu, tam uzunlukta bir makaleyi gerektirmeyen ancak yine de bilim camiasi icin degderli olan 6n bulgularin,
yeni metodolojilerin veya 6nemli gdzlemlerin kisa raporlarini yaymak icin kullanilr.

Goénderme Yonergeleri

Uzunluk: Ana metin, referanslar, sekiller ve tablolar haric 2.000 kelimeyi gecmemelidir.
icerik: Arastirma Notlari sunlari icerebilir:

Potansiyel bir atilim veya yeni bir icgdrt dneren on veriler.

Yenilikci tekniklerin veya metodolojilerin aciklamalart.

Daha fazla arastirmayi tesvik eden veya ortaya ¢ikan egilimleri vurgulayan gézlemler.
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Yap!

Notu, asagidaki gibi net basliklarla duzenleyin:

Baslik (hem Turkce hem de ingilizce)

Ozet (hem Turkce hem Ingilizce)

Anahtar Kelimeler (hem Turkce hem Ingilizce)

Giris: Calismanin baglamini ve dnemini kisaca ana hatlariyla belirtin.

Yontemler: Kullanilan yaklasimi ve teknikleri 6zetleyin.

Sonuclar: Temel bulgulari 6zI0 bir sekilde sunun.

Tartisma: Sonuclari ve potansiyel gelecekteki yonleri tartisin. Referanslar: Calismayi destekleyen temel alintilarla sinirlayin.
Sekiller ve Tablolar: Yalnizca notun netligini ve etkisini artiriyorsa ekleyin.

inceleme Sureci
Arastirma Notlari, bilimsel gecerliligi, 6zgunlugu ve derginin kapsamiyla alakall olmasini saglamak icin cift kér hakem
incelemesinden gececektir.

6. Kitap incelemesi
Amac: Kitap incelemesi, alandaki son yayinlarin elestirel bir degerlendirmesini sunarak okuyuculara kitabin icerigi, dnemi
ve devam eden akademik tartismalarla alakaliligi hakkinda fikir verir.

Gonderim Yonergeleri

icerik: Incelemeler sunlari icermelidir:

Uzunluk: Genellikle 1.500 ila 2.500 kelime arasindadir.

Kitabin ana temalarini ve argimanlarini 6zetleyin.

Calismanin glclu ve zayif yonlerini degerlendirin.

Kitabin alana katkisini ve glncel arastirma veya uygulamayla alakalligini tartisin.

Kitabr mevcut literatUre yerlestirin ve benzersiz bakis acilarini veya yaklasimlari not edin.

Baslik: incelemenin basinda kitabin tam baslhgini, yazar(lar), yayinci, yayin vili, sayfa sayisi ve ISBN'yi ekleyin.
Ton: Nesnel ve akademik bir ton koruyun, kanitlarla desteklenen dengeli elestiriler sunun.

inceleme Sureci
Kitap Incelemeleri, editér ekibi tarafindan aciklik, analiz derinligi ve derginin okuyucu kitlesiyle alakalilik acisindan
degerlendirilecektir.

Sekillerin ve Tablolarin Yayina Hazirligi

Sekiller, grafikler ve fotograflar, makale yUkleme sistemi araciliiyla ayri dosyalar (JPEG formatinda) halinde sunulmalidir.
Dosyalar bir Word belgesine veya ana belgeye gdmuilmemelidir.

Seklin alt birimleri oldugunda; alt birimler tek bir gérintt olusturmak icin birlestirilmemelidir. Her alt birim, basvuru sistemi
araciligiyla ayri ayri sunulmabhdir.

Sekil alt birimlerini belirtmek icin gorintiler Arabik rakamlarla (1,2,3...) numaralandiriimaldir.

Gonderilen her bir seklin en distk cozunurltga 300 DPI olmalidir,

Sekillerin basliklari ana belgenin sonunda listelenmelidir.

Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir. Kullanilan herhangi bir fotograf icin hastadan ve/veya yasal
temsilcisinden yazili bilgilendirilmis onam alinmalidir.

Tablolar ana belgeye gdémulmeli veya ayri dosyalar halinde sunulmalidir. Tablo sayisi alti adet ile sinirlandiriimalidir. TUm tab-
lolar, ana metinde kullanildigi sirayla art arda numaralandiriimalidir. Tablo basliklari ve aciklamalari ana belgenin sonunda lis-
telenmelidir.

Kaynaklar

Kaynaklar yazida kullanilan kaynaklar cimlenin sonunda parantez icinde belirtilmelidir. Kaynaklar makalenin sonunda yer al-
mall ve makalede gecis sirasina gore siralanmalidir. Kaynaklar yazarlarin soyadlarini ve adlarinin bas harflerini, makalenin basli-
gini, derginin adini, basim yilini, sayisini, baslangic ve bitis sayfalarini belirtmelidir. Alti ve daha fazla yazari olan makalelerde ilk
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3 yazardan sonrasiicin ‘et al.” veya ‘ve ark.” ifadesi kullaniimaldir. Kisaltmalar Index Medicus’ a uygun olmalidir.
Kaynaklarin sonuna alinti yapilan makalelerin doi linki eklenmelidir.

Ornekler

Makaleler icin:

1. Tasci A, Tugcu V, Ozbay B, Mutlu B, Cicekler O. Stone formation in prostatic urethra after potassium-titanyl-phosphate laser
ablation of the prostate for benign prostatic hyperplasia. J Endourol 2009;23:1879-81. https://doi.org/10.1089/end.2008.0596
Kitap icin:

1.GUnalp I: Modern Uroloji. Ankara: Yargicoglu matbaasi, 1975. Kitap bolumleriicin: Anderson JL, Muhlestein JB. Extra corporeal
ureteric stenting during laparoscopic pyeloplasty. Philadelphia: W.B. Saunders; 2003. p. 288-307

Web sitesi icin;

Gaudin S. How moon landing changed technology history [Internet]. Computerworld UK. 2009 [cited 15 June 2014]. Available
from: http:/www.computerworlduk.com/in-depth/it-business/2387/how-moon-landing-changed-technology-history/
Bildiriler icin;

Proceedings of the Symposium on Robotics, Mechatronics and Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire, Hatfield, UK; 2005.

Tez icin;

Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin vendz fonksiyona ve kas giicline etkisi. Stleyman Demirel Uni-
versitesi Tip Fakultesi Spor Hekimligi Anabilim Dali Uzmanlik Tezi. Isparta: Stleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yazlyl Geri Cekme: Gonderilen yazinin degerlendirme strecinde gecikme olmasi vb. gibi gerekcelerle yaziyi geri cekmek ve
baska bir yerde yayinlatmak isteyen yazarlar yazili bir basvuru ile yazilarini dergiden geri cekebilirler.

Yazl Reddi: Yayinlanmasi kabul edilmeyen yazilar, gerekcesi ile geri gdnderilir.

Kabul Sonrasi

Makalenin kabul edilmesi durumunda, kabul mektubu iki hafta icinde sorumlu yazara génderilir. Makalenin baskidan énceki
son hali yazarin son kontroltne sunulur. Dergi sahibi ve yayin kurulu, kabul edilen makalenin derginin hangi sayisinda basila-
cagina karar vermeye yetkilidir.

Yazarlar, makalelerini kisisel veya kurumsal web sitelerinde, uygun alinti ve kitlphane kurallarina bagli kalarak yayinlayabilirler.
Yazar degisikligi (isim, yazar ekleme) talebi, degerlendirme slreci tamamlanmadan énce tUm yazarlar tarafindan imzalanmis
bir mektupla Yayin Kurulu'na (yayinci/dergi adresi) iletilmelidir.

Geri cekme ve duzeltmeler hakkinda daha fazla bilgi icin lutfen Geri Cekme ve Dlzeltme Politikasi sayfasini inceleyiniz.
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PREPARATION OF MANUSCRIPT
Manuscripts can only be submitted through the journal’s online manuscript submission and evaluation system, available at
https://dergipark.org.tr/ Manuscripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted following the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned to the submitting author with technical correction requests. The editor
reserves the right to reject manuscripts that do not comply with the aforementioned requirements. Corrections may be done
without changing the main text.

Authors are required to submit the following:
» Copyright Agreement&Acknowledgement of Authorship Form
* Informed Consent Form
* ICMJE Disclosure of Interest Form
« Title Page (including Title of Manuscript, Running title, author (s) ‘s name, title, and institution, corresponding author’s
contact information, Name of the organization supporting the research)
* Main document (All articles should have an abstract before the main text).
* Figures (Jpeg format)
* Tables (max 6 tables)

Preparation of the Main Document
The articles should be written double-spaced in 12 pt, Times New Roman character and at least 2.5 cm from all edges of each

page. The main text should not contain any information about the authors’ names and affiliations.

Publication Types;

Type of Article Abstract Text (Word) References Table&Figures
Original Article 250 4000 30 10
Review Article 250 5000 100 10
Case Reports 300 2000 20 10

Original articles should have a structured abstract. (Aim, Material and Methods, Results, Conclusion). For case reports, the
structured abstract is not used. Limit the abstract to 300 words. References, tables, and citations should not be used in an ab-
stract. Authors must include relevant keywords (3-5) on the line following the end of the abstract. The Turkish title, abstracts,
and Turkish keywords are not required for the international authors. The editorial office will provide these.

All acronyms and abbreviations used in the manuscript should be defined first, both in the abstract and in the main text. The
abbreviation should be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within the main text, product information, including the
name of the product, the producer of the product, and city and the country of the company (including the state if in the USA),
should be provided in parentheses.

All references, tables, and figures should be referred to within the main text, and they should be numbered consecutively in
the order they are referred to within the main text. The symbols used must be nomenclature used standards.

1. Original Research Articles

Purpose

Original Research Articles should present the results of clinical or basic research with sufficient documentation to ensure
credibility for critical readers. These articles must contribute novel insights to the field and be supported by robust data and
sound methodology.
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Submission Guidelines

Word Limit: Maximum 4,000 words (excluding references, tables, and figure captions).
Structure: Manuscripts must be structured as follows:
Title (in both Turkish and English)

Abstract (in both Turkish and English)

Keywords (in both Turkish and English)

Introduction

Materials and Methods

Results

Discussion

Conclusions

Figure and Table Captions (if applicable)

References

Review Process

All submitted research articles will undergo double-blind peer review to assess their scientific merit, originality, and rele-
vance to the journal’s scope. Statistical analyses and methodology must be clearly presented and reproducible.

2. Case Reports

Purpose

Case Reports should describe unigue or rare clinical cases that provide valuable insights into diagnostic challenges, treat-
ment approaches, or novel observations. These reports should be well-documented and contribute to the advancement of
medical knowledge.

Submission Guidelines

Word Limit: Maximum 2,000 words (excluding references, tables, and figure captions).
Structure: Manuscripts must be structured as follows:
Title (in both Turkish and English)

Abstract (in both Turkish and English)

Keywords (in both Turkish and English)

Introduction

Case Presentation

Discussion and Conclusion

Figure and Table Captions (if applicable)

References

Review Process
Case Reports are subject to editorial and double-blind peer review to ensure they present a significant learning opportu-
nity, are properly referenced, and contribute to clinical practice or medical research.

3. Review Articles

Purpose

Review Articles provide a comprehensive and structured analysis of a specific topic, summarizing and critically evaluating
existing literature. These articles should be well-organized and include an up-to-date synthesis of research findings.

Submission Guidelines

Word Limit: Maximum 5,000 words (excluding references, tables, and figure captions).
Structure: Manuscripts must be structured as follows:

Title (in both Turkish and English)

Abstract (in both Turkish and English)

Keywords (in both Turkish and English)

Main Text
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Conclusion
Figure and Table Captions (if applicable)
References

Systematic Reviews
Authors submitting systematic reviews must adhere to PRISMA guidelines to ensure transparency and methodological
rigor. The PRISMA checklist can be accessed at: PRISMA Checklist

Review Process
Review Articles will be evaluated by the editorial board and editorial and double-blind peer review for their depth of anal-
ysis, relevance, and contribution to the scientific community.

4. Letters to the Editor

Purpose

Letters to the Editor allow readers to engage in academic discussions by responding to previously published articles,
presenting brief scientific observations, or addressing issues of interest to the journal’s readership.

Submission Guidelines

Structure: Manuscripts must be structured as follows:
Title (in both Turkish and English)

Keywords (in both Turkish and English)

Main Text

Figure and Table Captions (if applicable)

References

Content: Letters should be concise, focused on specific aspects of the article in question, and contribute meaningfully to
the academic discourse. They may include:

Critical analysis or commentary on the methodologies, interpretations, or conclusions of a published article.

Presentation of corroborative or contradictory data that enhances the understanding of the topic.

Discussions that contextualize the article’s findings within the broader field of study.

Length: Typically, letters should not exceed 1,000 words, including references.

Title: Begin with a title that references the original article, e.g., “Comment on [Article Title] by [Author Name(s)].”
Author Information: Include full names, academic affiliations, and contact details of all contributing authors.
References: Cite the original article and any other relevant literature appropriately.

Tone: Maintain a respectful and professional tone, focusing on academic critique rather than personal remarks.

Review Process:
All submitted letters will be reviewed by the editorial team to ensure clarity, academic merit, and adherence to ethical
standards. Letters must be professional in tone and contribute to meaningful scholarly discourse.

5. Research Note

Purpose: A Research Note serves to disseminate brief reports of preliminary findings, novel methodologies, or significant
observations that may not warrant a full-length article but are nonetheless valuable to the scientific community.

Submission Guidelines

Length: The main text should not exceed 2,000 words, excluding references, figures, and tables.

Content: Research Notes may include:

Preliminary data that suggest a potential breakthrough or novel insight.

Descriptions of innovative techniques or methodologies.

Observations that prompt further investigation or highlight emerging trends.
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Structure

Organize the note with clear headings, such as:

Title (in both Turkish and English)

Abstract (in both Turkish and English)

Keywords (in both Turkish and English)

Introduction: Briefly outline the context and significance of the work.
Methods: Summarize the approach and techniques employed.
Results: Present key findings succinctly.

Discussion: Discuss the implications and potential future directions.
References: Limit to essential citations that support the work.
Figures and Tables: Include only if they enhance the clarity and impact of the note.

Review Process
Research Notes will undergo double-blind peer review to ensure scientific validity, originality, and relevance to the jour-
nal’s scope.

6. Book Review
Purpose: A Book Review offers a critical evaluation of recent publications in the field, providing readers with insights into
the book’s content, significance, and relevance to ongoing scholarly discussions.

Submission Guidelines

Content: Reviews should:

Length: Typically between 1,500 to 2,500 words.

Summarize the book’s main themes and arguments.

Assess the strengths and weaknesses of the work.

Discuss the book’s contribution to the field and its relevance to current research or practice.

Situate the book within the existing literature, noting any unique perspectives or approaches.

Title: Include the book’s full title, author(s), publisher, publication year, page count, and ISBN at the beginning of the re-
view.

Tone: Maintain an objective and scholarly tone, offering balanced critiques supported by evidence.

Review Process
Book Reviews will be evaluated by the editorial team for clarity, depth of analysis, and relevance to the journal’s readership

Preparation of the Figures and Tables
The submission system should submit figures, graphics, and photographs as separate files (in JPEG format).
* The files should not be embedded in a Word document or the main document.
* When there are figure subunits, the subunits should not be merged to form a single image. Each subunit should be sub-
mitted separately through the submission system.
» Arabic numbers should number images to indicate figure subunits.
* The minimum resolution of each submitted figure should be 300 DPI.
« Figure legends should be listed at the end of the main document.
 Information or illustrations must not permit the identification of patients, and written informed consent for publication
must be sought for any photograph.

Tables should be embedded in the main document or submitted as separate files, but if tables are submitted separately, please
note where it is suitable in the main text. Tables are limited to six tables. All tables should be numbered consecutively in the
order they are used to within the main text. Tables legends should be listed at the end of the main document.
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References

The references used in the article must be written in parenthesis at the end of the sentences. References should be numbered
in the order they appear in the text and placed at the end of the article. References must contain surnames and initials of all
authors, article title, name of the journal, the year, and the first and last page numbers. Articles with 6 or more authors ‘et al’
are mixed with the first three authors. Abbreviations should be according to index Medicus.

Authors must add the DOI (Digital object identifier) at the end of each reference.

For Examples;

Article injournal: 1. Tasci A, Tugcu V, Ozbay B, Mutlu B, Cicekler O. Stone formation in prostatic urethra after potassium-ti-
tanyl-phosphate laser ablation of the prostate for benign prostatic hyperplasia. J Endourol 2009;23:1879-81. https://doi.
0rg/10.1089/end.2008.0596

For Books: 1.GUnalp I: Modern Uroloji. Ankara: Yargicodlu matbaasi, 1975. Chapters in books: Anderson JL, Muhlestein JB. Extra
corporeal ureteric stenting during laparoscopic pyeloplasty. Philadelphia: W.B. Saunders; 2003. p. 288-307

For website; Gaudin S. How moon landing changed technology history [Internet]. Computerworld UK. 2009 [cited 15 June
2014]. Available from: http:/www.computerworlduk.com/in-depth/it-business/2387/how-moon-landing-changed-technol-
ogy-history/

For conference proceeding; Proceedings of the Symposium on Robotics, Mechatronics and Animatronics in the Creative and
Entertainment Industries and Arts. SSAISB 2005 Convention. University of Hertfordshire, Hatfield, UK; 2005.

For Thesis; Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin vendz fonksiyona ve kas guclne etkisi. Suleyman
Demirel University Faculty of Medicine Sports Medicine Department Thesis. Isparta: Suleyman Demirel University. 2016.
Retraction or Reject; Manuscript Retraction: For other reasons, authors may withdraw their manuscript from the journal with
a written declaration.

Manuscript Reject

Withdrawal of the Article: Authors are required to submit a written application addressed to the Editor who has declared their
withdrawal request and justification. They must wait for the Editor’s response before submitting the manuscript to another
journal.

Rejection: The manuscripts which are not accepted to be published are rejected with explanations.

AFTER ACCEPTANCE

If the manuscript is accepted, the acceptance letter is sent within two weeks, the last version of the manuscript is sent to the
author for the last correspondence. The journal owner and the editorial board are authorized to decide which volume of the
accepted article will be printed.

Authors may publish their articles on their personal or corporate websites by linking them to the appropriate cite and library
rules.

Should you wish to request a change of author (name, author addition), we kindly ask that you submit this to the Editorial
Board (publisher/journal address) with a letter signed by all authors before the evaluation process is completed.

For more information about withdrawals and corrections, please see the Retraction and Correction Policy page.
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Peer Review Process

Cift-Kor Degerlendirme Sureci
1. Makale Basvurusu
Ilgili yazar, makalesini Dergipark cevrimici sistemi araciligiyla dergiye génderir.

2. Editoryal Degerlendirme
Editorluk, ilgili makalenin derginin yazim kurallarina gére duzenlenip dizenlenmedigini kontrol eder. Bilimsel icerigi bu
asamada degerlendirmez.

3. Editor tarafindan degerlendirme
Editor, makalenin orijinal olup olmadigini denetler. Degdilse, makale ret edilerek stre¢c tamamlanir.

4. Hakem Daveti

Editor, makalenin bilimsel iceriginin dederlendirilmesi icin konu ile ilgili hakemlere davet génderir. Genellikle 2 hakeme davet
gonderilir. llgili yaziy hakemlerden birisi ret digeri kabul ettigi takdirde, bolum editdri uygun gérirse Ucincl bir hakemin
incelemesi icin davetiye gdonderebilir.

5. Davete Yanit
Secilen hakemler, daveti génderilen yaziyi kendi uzmanliklarina, cikar catismalarina ve kullanilabilirlik durumlarina karsi gizli
olarak degerlendirir. Daha sonra kabul veya reddetmektedirler.

6. inceleme Sureci

Hakem, makaleyi cesitli acilardan degerlendirdikten sonra (15 gln icerisinde) elestiri ve dnerilerini iceren hakem
degerlendirme formunu editdre gdonderir. Major veya mindr revizyonlar sonrasinda hakem yaziyi tekrar degerlendirmek
istemis ise 6neri ve elestiriler yazarlara iletilerek duzeltilmis yaziyi tekrar sisteme yUklemeleri istenir. Bu strec hakemin kabul
veya ret cevabi verene kadar devam eder.

7. Derginin Degerlendirme Streci
BolUm Editord, genel bir karar vermeden 6nce geri gdnderilen tim degerlendirmeleri dikkate alir. Hakem degerlendirme
sonuclari cok farkliysa, editdr bir karar almadan dnce fazladan bir fikir edinmek icin ek bir inceleme isteyebilir.

8. Kararin lletilmesi
Bolum Editoru, yazi hakkindaki son kararina hakem isimleri gizlenerek hakem raporlarini da ekler ve yazara cevrimici sistem
ve e-mail araciligi ile génderir.

9. Sonraki Adimlar
Makale kabul edilirse, dil editérine génderilir. Bu asamalardan sonraki adimlar;
e Son kopya gonderisi
e Mizanpaj
e Duzeltmeler
e Yayinlanacak gdnderilerin erken baski olarak web sayfasina yerlestiriimesi
e Sayi olusturulmasi
e icindekiler sayfasi diizenlenmesi
e Web sitesinde sayi olarak yayinlanmasl ve baski

*Kurum ici degerlendirme sdrecinde; cift kbr degerlendirme strecindeki adimlar izlenmektedir.
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The Double-Blind Peer Review Process
1. Submission of Paper
The corresponding author submits the paper via Dergipark online system to the journal.new

2. Editorial Office Assessment
Editorial Office checks the paper’s composition and arrangement against the journal’s Author Guidelines to make sure it
includes the required sections and stylizations. The quality of the paper is not assessed at this point.

3. Appraisal by the Editor
Editor checks that the paper is appropriate for the journal and is sufficiently original and interesting. If not, the paper may be
rejected without being reviewed any further.

4. Invitation to Reviewers
Editor sends invitations to individuals he or she believes would be appropriate reviewers. As responses are received, further
invitations are issued, if necessary, until the required number of acceptances is obtained - commonly this is 2.

5. Response to Invitations
Potential reviewers consider the invitation as anonymous against their own expertise, conflicts of interest and availability.
They then accept or decline. If possible, when declining, they might also suggest alternative reviewers.

6. Review is Conducted

The reviewer sets time aside to read the paper several times. The first read is used to form an initial impression of the work.
If major problems are found at this stage, the reviewer may feel comfortable rejecting the paper without further work. Oth-
erwise they will read the paper several more times, taking notes so as to build a detailed point-by-point review. The review
is then submitted to the journal, with a recommendation to accept or reject it - or else with a request for revision (usually
flagged as either major or minor) before it is reconsidered.

7. Journal Evaluates the Reviews
The Section Editor considers all the returned reviews before making an overall decision. If the reviews differ widely, the edi-
tor may invite an additional reviewer so as to get an extra opinion before making a decision.

8. The Decision is Communicated
The Section Editor sends a decision email to the author including any relevant reviewer comments as anonymous.

9. Next Steps
If accepted, the paper is sent to language Editor. If the article is rejected or sent back for either major or minor revision,
the Section Editor should include constructive comments from the reviewers to help the author improve the article. At this
point, reviewers should also be sent an email or letter letting them know the outcome of their review. If the paper was sent
back for revision, the reviewers should expect to receive a new version, unless they have opted out of further participation.
However, where only minor changes were requested this follow-up review might be done by the Section Editor. After these;

e Copyedit submission

e Layout

e Corrections

e  Publishing the submissions on the web page as early print

e Creating issues

e QOrganize Table of Contents

e Publishing the issue on the web page and printing hardcopy

*We are applying the same steps on The Double-Blind Peer Review Process when we got the in-house submission.
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