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Ureter Taslarinda Ekstrakorporeal Sok Dalga Litotripsisinin Basarisint Ongérmede
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OZET

Amac: Retrospektif olarak planladigimiz calismamizda; ekstrakorporeal sok dalga litotripsisi (ESWL) yontemi ile tedavi
edilen, Ureter tasi olan hastalarimizda ESWL basarisini 5ngoren faktorleri ve glivenirligini arastirmayi amacladik.
Gerec ve Yontemler: Calisma 2008-2013 yillan arasinda Atatiirk Universitesi Uroloji Klinigi'nde Ureter tagi
nedeniyle tedavi edilen 489 hastayl kapsamaktadir. Hastalara en fazla {i¢ seans ESWL uyguland.. iki seansa kadar
kirilanlar basarili kabul edildi. Ureter tasi nedeniyle ESWL uygulanan hastalar hastane kayitlarindan retrospektif olarak
incelendi. ESWL basarisini 6ngdérmede, cinsiyet, yas, opasitesi, taraf ile komplikasyon oranlari, ek prosediir gerekliligi
gibi parametreler degerlendirildi. ESWL sonrasi tassiz olan ya da kontrol goriintiilemede 4 mm'den kiiclk rezidi tasi
olan hastalarda ESWL basarili olarak kabul edilip tassizlik saglandi olarak degerlendirildi. Sedoanaljezi sadece ¢ocuk
hastalara uygulandi.

Bulgular: Ureter taslarindan ESWLye alinan toplam 486 hasta calismaya dahil edildi. Hastalar da yas gruplarina
gore 3 gruba ayrildi.1- 18 yasa kadar birinci grup 20-40 arasi ikinci grup ve 40 Ustl Uglincl grubu olusturuyordu.
Yas gruplar ve cinsiyet parametreleri agisindan tassizlik istatiksel olarak anlamh degildi. Komplikasyon olarak 3
hastada tas yolu, 2 hastada hematdri gelisti. Komplikasyonlar ile taslarin lokalizasyonu arasinda anlamlilik saptanmadi
(p=0.531). Tas boyutu ile tagsizlik saglanmasi ve komplikasyon gelismesi agisindan anlamlilik saptanmistir (sirasi ile
p=0.016, p=0.0001).

Sonuc¢: ESWLde tedavi basarisini ongormek, hastalari gereksiz tedavi ve islemden kaynaklanabilecek
komplikasyonlardan, zaman kaybindan ve morbiditeden korumak esastir. Genis hasta katimli ¢calismamizda ESWLnin
Ureter taslarinda giivenle tercih edilebilecek bir yontem oldugunu yiiksek basari ve diisiik komplikasyon oranlari ile
gosterdik. Bizim calismamizda tas boyutu basariyi 6n gérmede 6nemli bir prediktif deger olarak saptanmistir.

Anahtar Kelimeler: ekstrakorporeal sok dalga litotripsisi, treter tasi, komplikasyon, tassizlik
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ABSTRACT

Objective: In our retrospectively planned study; treated with ESWL method; we aimed to investigate the factors that
predict the success of Extracorporeal Shock Wave Lithotripsy (ESWL) and its reliability in our patients with ureteral
stones.

Material and Methods: The study includes 489 patients treated for ureteral stones at Atatiirk University Urology
Clinic between 2008 and 2013. Patients underwent a maximum of three sessions of ESWL. Those who had fractures
within two sessions were considered successful. Patients who underwent ESWL due to ureteral stones were
retrospectively examined from hospital records. In predicting ESWL success, parameters such as gender, age, opacity,
side and complication rates, and the need for additional procedures were evaluated. In patients who were stone-free
after ESWL or had residual stones smaller than 4 mm on control imaging, ESWL was considered successful and stone-
free was achieved. Sedoanalgesia was applied only to pediatric patients.

Results: A total of 486 patients who underwent ESWL for ureteral stones were included in the study. The patients
were divided into 3 groups according to age groups. Ages 1-18 were the first group, ages 20-40 were the second
group, and people over 40 were the third group. Stone-free status was not statistically significant in terms of age
groups and gender parameters. As a complication, stone street developed in 3 patients and hematuria developed
in 2 patients. No significance was found between complications and the location of the stones (p=0.531). There was
a significance between stone size and stone-free status and the development of complications (p=0.016, p=0.0001,
respectively).

Conclusion: It is essential to predict treatment success in ESWL and to protect patients from complications, time
loss and morbidity that may arise from unnecessary treatment and procedures. In our study with large patient
participation, we showed that ESWL is a method that can be safely preferred in ureteral stones with high success and
low complication rates. In our study, stone size was found to be an important predictive value in predicting success.

Keywords: extracorporeal shock wave lithotripsy, ureteral stones, complication, stone free

INTRODUCTION

Extracorporeal Shock Wave Lithotripsy is based on the principle that a high-intensity low-frequency acoustic wave
produced from a source called an external lithotripter focuses on the stone and fragments the stone. Since the
1980s, when ESWL was included in the treatment program, it has been a treatment modality that has been feasible,
safe, effective, inexpensive, noninvasive, and non-complicated renal and ureteral stones less than 2 cm in diameter.
(1,2,3) The success of ESWL is measured by fragmentation and clearance and this ratio is in the range of 46-91% (4-
7). In recent years, developments in endourological and minimally invasive methods and high success rates in these
methods have reduced the procedure of ESWL. The success of this technique is multifactorial. Device-related factors
and patient-related parameters are significative for success. Device related factors can be listed as device type, energy
level, pulse frequency, patient-matching of the device and correct placement of the patient. Patient related factors
are the type of stone, the degree of hardness, the position of the stone, its size, whether it is opaque or not. As in all
invasive or non-invasive interventional procedures, it is essential to predict the success of treatment in ESWL, and to
protect patients from unnecessary procedure of ESWL and complications, loss of time, and morbidity that may result
from the procedure.

MATERIAL AND METHODS

After the approval of the ethics committee, the patients who applied to the Atatiirk University Research Hospital
Urology Clinic lithotripsy unit between 2008 and 2013 and who had undergone ESWL due to ureteral stones were
evaluated retrospectively from the hospital records. The location of the stones was recorded. The location of the stones
was recorded as proximal above and distal below the pelvic structure. Stone size was determined by measuring from
the farthest ends of stone. All treatments were done with Siemens Lithostar Modularis system (Siemens Healthcare
German). All operations were performed by an experienced technician. Sedoanalgesia was applied only to pediatric
patients. Pentothal sodium 3-4 mg/kg and fentanyl 1-2 pg given as pharmacological agents by anesthesiologist
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physician. Adult patients were not given analgesic before and after the procedure. While planning ESWL before the
procedure, the patients were evaluated by Urinary ultrasonograpy, X-Ray and if necessary Intravenous Urograpy
or non-contrast abdominal CT (computed tomography) was taken. ESWL was performed for distal located ureteral
stones in prone position and for proximal ureteral stones in supin position. For each pediatric patients ESWL was
applied maximum 2000 shocks and for other patients 2000-3000 shocks according to patients’ pain tolerance. For all
the patients the operation was initiated by low energy and increased step by step according patients pain tolerance.
After every 500 shocks the stone checked by flouroscopy whether the stone was fragmanted or on target. The patients
were divided into three groups as age groups: 1-18 years old, second group 18-40 years old, and third group over 40
years old. Patients were evaluated for stone-free status with USG and X-ray film after each session. Stone-free status
was defined as no stone fragments remaining or stone fragments less than 4 mm in size. ESWL was not performed in
patients who had contraendications. Therefore, the patients with solitary kidney, urinary tract infection, stenosis distal
to stone, staghorn stone, morbid obesity, cardiac pacemaker and bleeding diathesis, aortic aneurysm, and those
using antiplatelet/anticoagulant agents was excluded to study naturally.

Success in ESWL was evaluated based on those who underwent up to 2 sessions.

Statistical Analysis

The data were analyzed with SPSS version 25.0. The stone-free status was correlated with patient characteristics and
various stone features with the aid of t-test and Pearson’s chi-squared test. Factors with a significant impact on success
rate were further analyzed using multivariate analysis. A p value of less than 0.05 was accepted statistically significant.

RESULTS

A total of 489 patients who were taken to ESWL for ureteral stones were included in the study. Of the patients, 367
(74.90%) were male and 122 (25.10%) were female. 48.66% of the patients underwent ESWL on the right side and
51.34% on the left side. Requiring an additional procedure after 2 sessions of ESWL or remaining a fragment larger
than 4 mm was considered a failure. In terms of stone size, the patients were evaluated in three groups as less than 10
mm, 10-15 mm and over 15 mm, according to the European Urology Guideline, and in terms of stone size. Stone-free
status was not statistically significant in terms of age groups and gender parameters. Stone-free rates was calculated
as 93% for proximal ureteral stones, 95.1% for distal ureteral stones, and 93.7% for total (Figure 1). Proximally and
distally, stone-free localization was not statistically significant (p=0.371). Likewise, whether the stones were opaque
or not was not statistically significant (p=0.839) (Table1). However, there was no statistical significance between the
need for an additional procedure and proximal and distal ureteral stone location and stone size (p=0.869, p=0.201,
respectively). As a complication, stone street developed in 3 patients and hematuria developed in 2 patients. No
significance was found between complications and the location of the stones (p=0.531). There was a significance
between stone size and stone-free status and the development of complications (p=0.016, p=0.0001, respectively)
(Table 2).

As additional procedures, ureterorenoscopy, Double J stent (DJS) placement, and ureterolithotomy were performed.
Stone street and hematuria were reported as complications in five patients.

Table 1. Success rates according to stone location and opacity

opaque nonopaque p
Successful 93.7% 92.3% 0.839
Unsuccessful 6% 7.7%

proximal distal

Successful 93% 95.1% 0.371

Unsuccessful 7% 4.9%
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Table 2. Success and complication rates according to stone size

<10 10 20 15> p
Complication 0.4% 0.9% 25% 0.0001
Noncomplicated 99.6% 99.1% 75%
<10 1015 15>
Successful 95.8% 91.7% 75% 0.016
Unsuccessful 4.2% 8.3% 25%
Success
100
98
a5 95,1
a4 o3 93,7
92
90
88
B6
B4
B2
80
Proximal Distal Total

Figure 1. Success rate of localizations

DISCUSSION

Although optimal treatment planning for proximal ureteral stones is still a controversial issue due to advances in
minimally invasive treatments, current guidelines still consider ESWL as the first treatment option. Because ESWL is
a non-invasive and practical technique that is mostly applied without anesthesia (8). In our study, we showed that
ESWL is still current procedure with its high success and low complication rates, the reason is, success in ESWL was
evaluated based on those who underwent up to 2 sessions. In literature Alsmadi et al. underwent up to 2 sessions
as our study (9). In distal ureteral stones, the success of the procedure decreases due to the inability to focus and
effectively break due to the bone pelvis where the stone is located. However, in our study, although only one-third of
the stones were distal ureteral stones, high success was achieved. Because we think that the reasons for this are every
package program allowed contain up to maxiumum three sessions, high experience and equipment success due to
the dense patient population. The success of emergency stone breaking and delayed breaking is similar in studies (8).

Antibiotic prophylaxis was not applied to the patients before the procedure. Studies have shown that antibiotic
prophylaxis does not reduce fever and infection. In the guidelines, prophylactic antibiotics are not recommended
(Recommendation A) (10).

In addition, DJS was not inserted in the patients before the procedure. In the guidelines, it is stated that DJS insertion
does not affect stone-free and does not decrease complication rates. While there are studies showing low complication
rates of URS (ureterorenoscopy), Lee et al. found a higher complication rate in the study of URS (11). Likewise, while
there are studies showing high rates of hematuria after ESWL, there are also studies showing less hematuria after
ESWL (12). In another study, voiding symptoms after treatment were higher in URS than in the ESWL group (13). Pain
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rates were found to be significantly higher after URS in two studies (11,13). Studies have shown that ESWL is cost-
effective (14). Although high stone-free rates are reported for URS, ESWL remains current due to low morbidity and
complication rates (15,16). According to the Cochrane meta-analysis conducted in 2012, all complication rates were
found to be lower in ESWL than URS (17). In studies, generally, evaluations with quality-of-life score and lower urinary
system symptoms are not performed. However, lower urinary system symptoms are lower in ESWL and the quality-of-
life score is higher in ESWL (13). Low complication rates were also reported in our study.

The most important factors in predicting the success of treatment are the size of the stone, stone location, density,
obesity (stone-skin distance), congenital anomalies, and kidney failure. In their study, Perk et al. evaluated the three
most important predictive factors as skin stone distance, stone composition, attenuation, and other factors as BMI
(body mass), stone size, and stone location (18). In the study of Wiesenthal et al. to determine the success of treatment,
found 60.3% success in ureteral stones in a single session. They evaluated BMI and stone size as predictive factors in
predicting stone success (19). In the study of Kanao et al. found that the number of stones was a predictive factor in
the success of ESWL (20). They also found that the highest success was in a single proximal ureteral stone less than 5
mm. In a few prospective studies, it was determined that BMI and stone density were effective in predicting treatment
success (21).

Efiloglu et al found the overall success rate of ESWL in ureteric stones 75%. They determined that the factors affecting
the success of ESWL in ureteric stones were age and stone size (22).

According to the meta-analysis, the success rate in patients who underwent emergency ESWL was 78% (75-82%),
success in proximal ureter stones was 79% (61-95), 78% (69-88) in the middle ureter and 79% (74-84) in the distal
ureter they found (23).

The limitations of our study are that we counted the treatment package up to 2 sessions as success and did not
consider patients who underwent ESWL for more than 2 sessions as unsuccessful because they required an additional
procedure, which led to a high success rate. Most of patients include in our study had not CT scan those we could not
study this parameter.

CONCLUSION

Despite the developments in the technology of endoscopic interventions in ureteral stones, ESWL is still the first
treatment method for proximal ureteral stones according to the current European Urology guideline. In our study
with large patient participation, we showed that ESWL is a method that can be safely preferred in ureteral stones with
high success and low complication rates, and in our study, stone size was found to be an important predictive value
in predicting success.

REFERENCES

1.Chaussy C, Brendel W, Schmiedst E. Extracorporeally induced destruction of kidney stones by shock waves. Lancet.
1980;2(8207):1265-1268. https://doi.org/10.1016/50140-6736(80)92335-1

2.Bach C, Buchholz N. Shock wave lithotripsy for renal an ureteric stones. Eur Urol Suppl. 2011;10:423-432. https://doi.
org/10.1016/j.eursup.2011.07.004

3. Akal HR. The role of extracorporeal shock wave lithotripsy in the treatment of upper ureteral stone disease. Thi-Qar
Medical Journal. 2011;5(3):16-27. http://imed.utg.edu.ig/index.php/main/article/view/263/344

4. Abe T, Akakura K, Kawaguchi M. et al. Outcomes of shockwave lithotripsy for upper urinary-tract stones: a large-



https://doi.org/10.1016/S0140-6736(80)92335-1
https://doi.org/10.1016/j.eursup.2011.07.004
https://doi.org/10.1016/j.eursup.2011.07.004
http://jmed.utq.edu.iq/index.php/main/article/view/263/344

ENDOUROLOGY

BULLETI expouroLosi  Yimaz, AH. etal. Shock Wave Lithotripsy in Ureteral Stones

BULTENI

scale study at a single institution. J Endourol. 2005;19(7):768-773. https://doi.org/10.1089/end.2005.19.768

5. Shinde S, Al Balushi Y, Hossny M, Jose S, Al Busaidy S. Factors Affecting the Outcome of Extracorporeal Shockwave
Lithotripsy in Urinary Stone Treatment. Oman Med J. 2018;33(3):209-217. https://doi.org/10.5001/0m;j.2018.39

6. Albala DM, Assimos DG, Clayman RV. et al. Lower pole I: a prospective randomized trial of extracorporeal shock
wave lithotripsy and percutaneous nephrostolithotomy for lower pole nephrolithiasis-initial results. J Urol.
2001;166(6):2072-2080. https://doi.org/10.1016/50022-5347(05)65508-5

7. Coz F, Orvieto M, Bustos M. et al. Extracorporeal shockwave lithotripsy of 2000 urinary calculi with the modulith
SL-20: success and failureaccording to size and location of stones. J Endourol. 2000;14(3):239-246. https://doi.
0rg/10.1089/end.2000.14.239

8.Turna B, Akbay K, Ekren F, et al. Comparative study of extracorporeal shock wave lithotripsy outcomes for proximal
and distal ureteric stones. Int Urol Nephrol. 2008;40:23-9. https://doi.org/10.1007/s11255-007-9214-x

9.Alsmadi J. Role of Patient Age and Stone Density in Predicting Outcomes of Shockwave Lithotripsy in Lower Ureteral
Stones. Med Arch. 2023;77(3):222-226. https://doi.org/10.5455/medarh.2023.77.222-226

10. Lu Y, Tianyong F, Ping H, Liangren L, Haichao Y, Qiang W. Antibiotic prophylaxis for shock wave lithotripsy in
patients with sterile urine before treatment may be unnecessary: a systematic review and meta-analysis. J Urol.
2012;188:441. https://doi.org/10.1016/j.juro.2012.04.014

11. Lee YH, Tsai JY, Jiaan BP, Wu T, Yu CC. Prospective randomized trial comparing shock wave lithotripsy and
ureteroscopic lithotripsy for management of large upper third ureteral stones. Urology. 2006;67:480-4. https://doi.
org/10.1016/j.urology.2005.09.067

12.Karlsen SJ, Renkel J, Tahir AR, Angelsen A, Diep LM. Extracorporeal shockwave lithotripsy versus ureteroscopy for 5-
to 10-mm Stones in the proximal ureter: prospective effectiveness patient-preference trial. J Endourol. 2007;21:28-
33. https://doi.org/10.1089/end.2006.0153

13. Cui Y, Cao W, Shen H, et al. Comparison of ESWL and ureteroscopic holmium laser lithotripsy in management of
ureteral stones. PLoS One. 2014;9:e87634. https://doi.org/10.1371/journal.pone.0087634

14. Zhang J, Shi Q, Wang GZ, Wang F, Jiang N. Cost-effectiveness analysis of ureteroscopic laser lithotripsy and shock
wave lithotripsy in the management of ureteral calculi in eastern China. Urol Int. 2011;86:470-5. https://doi.
0rg/10.1159/000324479

15. Assimos D, Krambeck A, Miller NL, et al. Surgical management of stones: American Urological Association/
Endourological Society Guideline. Part | J Urol. 2016;196:1153-60. https://doi.org/10.1016/j.juro.2016.05.090

16. Assimos D, Krambeck A, Miller NL, et al. Surgical management of stones: American Urological Association/
Endourological Society Guideline. Part II. J Urol. 2016;196:1161-9. https://doi.org/10.1016/j.juro.2016.05.090

17. Aboumarzouk OM, Kata SG, Keeley FX, McClinton S, Nabi G. Extracorporeal shock wave lithotripsy (ESWL)
versus ureteroscopic management for ureteric calculi. Cochrane Database Syst Rev 2012:Cd006029. https://doi.
0rg/10.1002/14651858.CD006029.pub3

18. Perks AE, Schuler TD, Lee J, et al.Stone attenuation and skin-to-stone distance on computed tomography
predicts for stone fragmentation by shock wave lithotripsy. Urology. 2008;72:765-9. https://doi.org/10.1016/].
urology.2008.05.046

19.Wiesenthal JD, Ghiculete D, Ray AA, Honey RJ, Pace KT. A clinical nomogram to predict the successful shock wave
lithotripsy of renal and ureteral calculi J Urol. 2011;186:556-62. https://doi.org/10.1016/j.juro.2011.03.109

20.KanaoK, Nakashima J, NakagawaK,et al. Preoperative nomograms for predicting stone-free rate after extracorporeal
shock wave lithotripsy. J Urol. 2006;176:1453-6. https://doi.org/10.1016/j.juro.2006.06.089



https://doi.org/10.1089/end.2005.19.768
https://doi.org/10.5001/omj.2018.39
https://doi.org/10.1016/S0022-5347(05)65508-5
https://doi.org/10.1089/end.2000.14.239
https://doi.org/10.1089/end.2000.14.239
https://doi.org/10.1007/s11255-007-9214-x
https://doi.org/10.5455/medarh.2023.77.222-226
https://doi.org/10.1016/j.juro.2012.04.014
https://doi.org/10.1016/j.urology.2005.09.067
https://doi.org/10.1016/j.urology.2005.09.067
https://doi.org/10.1089/end.2006.0153
https://doi.org/10.1371/journal.pone.0087634
https://doi.org/10.1159/000324479
https://doi.org/10.1159/000324479
https://doi.org/10.1016/j.juro.2016.05.090
https://doi.org/10.1016/j.juro.2016.05.090
https://doi.org/10.1002/14651858.CD006029.pub3
https://doi.org/10.1002/14651858.CD006029.pub3
https://doi.org/10.1016/j.urology.2008.05.046
https://doi.org/10.1016/j.urology.2008.05.046
https://doi.org/10.1016/j.juro.2011.03.109
https://doi.org/10.1016/j.juro.2006.06.089

ENDOUROLOGY

Endourol Bull. 2024;16(1):1-7. doi: 10.54233/endourologybull-1345899 B U LLETl ENDOUROLOJI
BULTENI

21. El-Nahas AR, El-Assmy AM, Mansour O, Sheir KZ. A prospective multivariate analysis of factors predicting stone
disintegration by extracorporeal shock wave lithotripsy: the value of high-resolution noncontrast computed

tomography. Eur Urol. 2007;51:1688-93. https://doi.org/10.1590/1806-9282.61.01.065
22.Efiloglu O., Cakiar M. C., Kazan H. O., Keser F., Yildinm A., Atis G. Bébrek ve ireter taslarinda ESWL basarisini
ongormede radyografik ve litotriptér parametrelerinin klinik 6nemi. Endourology Bulletin. 2021;13(3):78-8422.

23.Picozzi SC, Ricci C, Gaeta M, et al. Urgent shock wave lithotripsy as first-line treatment for ureteral stones: a
metaanalysis of 570 patients. Urol Res. 2012;40:725-31. https://doi.org/10.1007/s00240-012-0484-0



https://doi.org/10.1590/1806-9282.61.01.065
https://doi.org/10.1007/s00240-012-0484-0

Original Article

0zgiin Arastirma
Endourol Bull. 2024;16(1):8-16. doi:10.54233/endourologybull-1390903

Investigating the Influence of Tutukon and Alfuzosin on Stone Expulsion
After Retrograde Intrarenal Surgery

Tutukon ve Alfuzosin’in Retrograd intrarenal Cerrahi Sonrasi Tas Ekspulsiyonu Etkisinin
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OZET

Amac: Retrograd intrarenal cerrahi (RIRC) uygulanan hastalarda bir alfa-bloker (alfuzosin) ile bitkisel bir ajan olan
“Tutukon®»un tassizlik oranlari Gizerindeki etkilerini karsilastirmak.

Gerec ve Yontemler: Ocak 2020 ve Haziran 2020 tarihleri arasinda RIRC uygulanan yetmis bes hasta prospektif
olarak degerlendirildi ve retrospektif olarak raporlandi. RIRC sonrasi ilaglarin tassizlik oranlari Gizerindeki etkisini analiz
etmek icin hastalar (i¢ gruba ayrildi. Birinci gruba “Tutukon®», ikinci gruba alfuzosin 10 mg ve l¢iincl gruba kontrol
grubu olarak sadece deksketoprofen recete edilmistir. Hastalar ameliyatin doérdiincii haftasindan sonra tassizlik
oranlari agisindan tekrar degerlendirildi.

Bulgular: Gruplar (Tutukon®/Alfuzosin/Kontrol) arasinda yas (44.4 +3.14/43.16 +2.81/46.00+2.88), tas boyutu,
tasin yeri ve ekstrakorporeal sok dalga litotripsi (ESWL) 6ykiisii agisindan fark gézlenmedi (p>0.05). Ameliyat sonrasi
dordiincl haftada tam tassizlik oranlari; Grup 1 (Tutukon®) %96, grup 2 (alfuzosin) %84 ve grup 3 (kontrol) %76
(p=0.163) olup, Grup 1'deki tassizlik orani kontrol grubuna gére anlaml derecede yiiksekti (Grup 1 vs. 3; p=0.044, Grup
2 vs. 3; p=0.363). Tamamen tassiz hastalar ve klinik olarak dnemsiz rezidiel taslari olan hastalar degerlendirildiginde
gruplar arasinda fark saptanmadi (p=0.234).

Sonuc: Tutukon® kullanimindan elde edilen veriler, alfuzosinin tibbi eksulsif tedavide kullanimina benzer sonuclara
sahip olup, endoskopik tas cerrahisi sonrasi fragman atilmasinda tercih edilebilecek bir fitoterapi yontemi olabilecegini
dusindidrmektedir.
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ABSTRACT
Objective: To compare the effects of an alpha-blocker (alfuzosin) versus a herbal agent, “Tutukon®» on stone-free
rates in patients who underwent retrograde intrarenal surgery (RIRS).

Material and Methods: We evaluated seventy-five patients who underwent RIRS prospectively consecutively and
reported retrospectively between January 2020 and June 2020. Patients were divided into three groups to analyze
the effect of medications on stone-free rates after RIRS. “Tutukon®» was prescribed to the first group, alfuzosin 10 mg
to the second group, and only dexketoprofen to the third group as the control group. The patients were re-evaluated

for stone-free rates after the fourth week of surgery.

Results: Among the groups (Tutukon®/Alfuzosin/Control), no differences were observed in terms of age (44.4+15
.71/43.16£14.05/46.00+14.43), stone size, stone location and extracorporeal shock wave lithotripsy (ESWL) history
(p>0.05). Complete stone-free rates at the fourth postoperative week; Group 1 (Tutukon®) was 96%, group 2 (alfuzosin)
84%, and group 3 (control) 76% (p=0.163), and the stone-free rate in Group 1 was significantly higher than that in the
control group (Group 1 vs. 3; p= 0.044, Group 2 vs. 3; p=0.363). Evaluation of completely stone-free patients and
patients with clinically insignificant residual stones showed no difference between the groups (p=0.234).

Conclusion: The data obtained from the use of Tutukon® have similar results to the use of alfuzosin in medical
expulsive therapy, suggesting that it may be a preferred phytotherapy method for fragment expulsion after
endoscopic stone surgery.

Keywords: medical expulsive treatment, urolithiasis, herbal agent, alfa blocker, and retrograde intrarenal surgery

INTRODUCTION

Retrograde intrarenal surgery (RIRS) has recently gained popularity for the endoscopic surgical treatment of kidney
stones. Despite being a minimally invasive treatment method, RIRS can cause complications such as infection,
bleeding, sepsis, and steinstrasse (especially stones > 2 cm) (1). Steinstrasse is seen in 2-10% of patients according to
stone size. Twenty-three percent of patients with steinstrasse are asymptomatic, and conservative treatment is the
first choice (2).

The aim of the medical treatment of ureteral stones is symptomatic relief, facilitating the passage of stones from the
ureter and preventing recurrence. Medical expulsive therapy (MET) increases stone removal rates, decreases the time
required for stone removal, reduces the need for analgesic use, and shortens the hospitalization time of patients
(3). Additionally, MET is targeted to relax the smooth muscle structure of the ureter without disturbing the ureteral
peristalsis, reduce the intensity and frequency of pain felt by the patient, and reduce edema and inflammation in the
ureteral mucosa due to stones (4). Researchers have tested various drug options for MET, including nonsteroidal anti-
inflammatory drugs, antimuscarinics, phosphodiesterase type-5 inhibitors, steroids, calcium channel blockers, and
alfuzosins. Alpha-blockers are the most commonly preferred medical agents (5,6).

The smooth muscle in the distal 1/3 segment of the ureter is known to harbor alpha-1 receptors. Alpha receptor
blockage inhibits basal smooth muscle cell tonus and hyperperistaltic wave frequency (6). Various studies have shown
that alpha-blockers accelerate stone excretion and facilitate stone passage by causing relaxation of the smooth
muscles of the ureteral wall (7,8).

For over two decades, plant-derived terpenes have been employed in ureteral stones medical treatment (9,10). Many
patients prefer traditional herbal agents (11,12). Tutukon® is a plant-derived herbal agent that consists of phytosterols,
flavonoids, polysaccharides, terpenes, and flavone glycosides. Due to their antioxidant, anti-inflammatory, diuretic,
muscle-relaxing, antibacterial, and kidney-protective effects, herbal agents are used in profilaxis of calcium oxalate
stones. These herbal agents reduces the excreation of calcium and oxalate in the urine (13).
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The current study aimed to compare the effects of alfuzosin versus “Tutukon™ as a herbal agent on stone-free rates in
patients who underwent RIRS.

MATERIAL AND METHODS

Study Participants

Data from 75 patients who underwent RIRS between January and June 2020 were collected in a prospective,
consecutive manner as part of a systematically designed database. The outcomes were then analyzed and reported
retrospectively. Patients were included in the groups in order (1:1:1). Routine hematological and biochemical
examinations (serum urea, creatinine, hemoglobin, platelet count, and coagulation tests), urinalysis, and urine culture
were performed before surgery. Preoperatively, kidney-ureter-bladder (KUB) and non-contrast abdominal computed
tomography (NCCT) were conducted.

Patient age, stone size, stone location, previous stone surgery, and extracorporeal shock wave lithotripsy (ESWL)
histories were recorded. This study included patients aged 18 years or above, whose stone size was > 7 mm, with
a Hounsfield Unit of 800 or higher, and with visible stones in the KUB, or those with a history of unsuccessful ESWL
The study excluded patients who had ureteral stone, were either younger than 18 years or older than 75 years, had
elevated levels of urea-creatinine, had a significantly enlarged prostate, reported adverse effects from medication or
declined to use medication, had a double-j catheter, had kidney anomalies (e.g. ectopic kidney, horseshoe kidney),
had posture disorders, had ureteral stenosis, or had a previous history of stone removal or stone surgery. Patients in
whom ureteral access sheath (UAS) could not be placed during surgery were also excluded from the study.

Tutukon® (herbal agent, Laboratorio Miguel&Garriga, S.A. Barcelona, Spain) (3 x 20 ml) was prescribed to the first
25 patients (Group 1) who underwent RIRS as medical expulsive therapy, and alfuzosin (10 mg) was started in the
second 25 patients (Group 2). The third 25 patients (Group 3) were included in the study as the control group, and only
analgesic treatment (dexketoprofen) was suggested. All patients received existing treatments for four weeks.

Operative Procedure

Two similarly experienced surgeons performed the operative procedures. All operations were performed using a
7.5 Fr fiber-optic flexible ureteroscope (Storz Flex-X2, Tuttlingen, Germany), 9.5/11.5 Fr (Cook, Blooming, USA) UAS
and a 0.038-inch hydrophilic guidewire. Standard RIRS was performed under C-arm fluoroscopy in both the groups.
Under general anesthesia, following diagnostic ureteroscopy with a rigid ureterorenoscope, dual guidewires were
placed into the renal pelvis in lithotomy position. Subsequently, the UAS was placed under fluoroscopy. Stones were
fragmented with low power holmium: yttrium-aluminum-garnet (Ho: YAG) laser (200 um Ho: YAG laser fiber, long
pulse 0.4-0.6 J/15-20 Hz for dusting ; short pulse 0.8-1 J/10-15 Hz for fragmentation). Basket catheters were not used
for the stone extraction. A 4.8 Fr, 26 cm double J stent was placed in all patients either after the RIRS procedure or
in cases where it could not be inserted UAS prior to RIRS. The Double-J stent was removed in the fourth week post-
operative.

Evaluation of the Stone Clearance

The KUB, urinary system ultrasonography (US), and NCCT were utilized to evaluate the stone-free rates of patients in
the fourth-week post-surgery. Stone clearance was examined using KUB and US in all patients. When residual stone
or hydronephrosis was detected by US and KUB, we confirmed the presence of stone by NCCT. Additionally, patients
were recorded based on stone-free status and clinically insignificant residual stones. Patients with stones less than 4
mm and without any dilatation, urinary tract infection or pain were considered to have clinically insignificant stones
(14).
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Statistical Analyses

“SPSS 22 for Windows” was used for statistical calculations. Descriptive statistics for numerical data included mean
and standard deviation, while categorical data were expressed as percentages and counts. Normality of the data was
assessed using the Shapiro-Wilk test. The chi-square distribution test was used to compare categorical data, and the
Mann-Whitney U test was employed for non-normally distributed quantitative data. When comparing more than two
groups, the Kruskal-Wallis analysis of variance was utilized. The 95% confidence interval (p<0.05) was also considered
statistically significant.

RESULTS
When the mean age of the patients in Group 1 (Tutukon®) and Group 2 (alfuzosin) (44.4+15.71 vs. 43.16£14.05)
were compared with the control group (Group 3) (46.00+14.43), no significant differences were observed (p=0.771).
Similarly, no statistically significant differences were observed between Group 1 (Tutukon®), Group 2 (alfuzosin), and
the Group 3 in terms of mean stone size, stone location, and ESWL history (respectively p=0.189, p=0.694, p=0.177)
(Table 1).

Table 1. Comparison of demographic data of patients

Group 1 (Tutukon),

Group 2 (Alfuzosin),

Group 3 (Control),

n=25

n=25

n=25

Age(year) 444 43.16 0.771

Min-Max (20-75) (18-72) (21-74)

Median 42 39 46

ESWL (n), (%) 6 (24%) 7 (28%) 12 (48%) 0.177

Stone size (mm) 0.189
(7-35) (6-40) (7-48)

Median 15 15 20

Stone location (n), (%) | pelvis: 19 (76%) pelvis: 18 (72%) pelvis: 21 (84%) 0.694
multiple calyces: 6 (24%) multiple calyces : 7 (28%) | multiple calyces : 4 (16%)

SD: standart deviation, mm: milimetres, n: number of patients, ESWL: Extracorporeal shock wave litotripsy

Complete stone-free rates were 96% in Group 1 (Tutukon®), 84% in Group 2 (alfuzosin), and 76% in Group 3 (control)
at the fourth postoperative week (p=0.163) (Table 2). When the groups were compared, the stone-free rate in Group
1 was statistically significantly higher than in the control group (Group 1 vs. Group 3; p=0.044). However, there was no
statistically significant difference between Group 2 and the control group (Group 2 vs. Group 3; p=0.484).

Three (12%) patients in Group 2 and 3 had clinically insignificant residual stones. When completely stone-free patients
and those with clinically insignificant residual stones were evaluated, no difference was observed between the groups

(p=0.234) (Table 2).

Table 2. Comparison of the stone-free data of the patients

Group1 Group2 Group3
Residue stone (Tutukon), (Alfuzosin), (Control),

n=25 n=25 n=25
Completely stone-free (n), (%) 24 (%96) 21 (%84) 19 (%76) 0.163
Clinically insignificant residual stone (n), (%) 0 3(%12) 3(%12) 0.234

n: number of patients, ESWL: extracorporeal shock wave lithotripsy, mm: millimeters
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Postoperative complications were evaluated using the modified Clavien-Dindo classification. Fever requiring
postoperative antipyretic treatment was observed in one patient in Group 1 and two in Group 3. No adverse effects
were observed due to the use of Tutukon® in Group 1. Two patients in Group 2 experienced hypotension and fatigue
due to the use of an alfuzosin; however, no cessation of the medication was necessary, and symptoms regressed after
rest and increased fluid intake (p=0.769). Urinary tract infections were detected in one patient in Group 1 and one
patientin Group 2 (p=1), and those patients were treated with appropriate antibiotics according to urine culture. Two
patients in Group 3 had steinstrasse and needed a re-operation, while the Double-J stent was removing (p=0.324).

DISCUSSION

This study evaluates stone expulsion rates after RIRS with Tutukon®, alfuzosin, and control groups. It is the first study
to show the stone expulsion rate with a herbal agent. The Tutukon® group had higher stone expulsion rates than the
alfuzosin and control groups. This difference was statistically significant compared to the control group (p=0.044).

Ho: YAG laser is a widely used method for laser lithotripsy. It is considered the gold standard method for lithotripsy
because it effectively and safely breaks stones of all compositions and volumes. Considering studies comparing
high-power Ho: YAG lasers and low-power lasers in recent years, it has been determined that there is no difference
between the stone-free rates, although the operation times and laser usage times are shorter in high-power devices
(15,16). In the present study, stones were fragmented using a low-power Ho: YAG laser. The stones were fragmented in
dusting mode (dusting setting 0.4-0.6 J/15-20 Hz). A short pulse of 0.8-1 J/10-15 Hz energy was used to fragment hard
stones that could not be fragmented in the dusting mode. After the stone fragments were reduced to less than 2 mm,
fragmentation was terminated. A basket catheter was not used for stone extraction in any of the patients.

Fragment expulsion after RIRS is critical. Patients and physicians have tried many herbal agents for this purpose owing
to their diuretic, antispasmodic, and anti-urolithic effects (9,12). However, precise data on the duration and doses of
these agents are yet to be determined. Therefore, our study investigated the effect of “Tutukon,” a herbal agent, on
stone-free rates.

Currently, there is no validated protocol or gold-standard method for evaluating residual stones after lithotripsy. NCCT
is the gold standard method for demonstrating the presence of residual stones after surgery. However, radiation
exposure confuses its use (17). Although approximately 90% of stones are opaque, using KUB alone after lithotripsy
is insufficient to show stones less than 2 mm (18). The use of US alone is considered to have lower sensitivity and
specificity than NCCT, especially in the absence of hydronephrosis in detecting stones less than 4 mm (19). Catalano
et al. compared the combined use of US and KUB with NCCT and showed that the sensitivity of NCCT was higher
(92% vs. 77%), as well as the negative predictive value (87% vs. 68%) and overall accuracy (94% vs. 83%) (20). In the
present study, we used KUB and US together to determine the post-operative stone-free rates. In cases accompanying
hydronephrosis or in patients where residual stones were detected through ultrasound and KUB, the presence of
residual stones was confirmed with non-contrast abdominal computed tomography (NCCT).

In a study by Oztiirk et al., each physician completed an 11-question form at a relevant clinic to learn about the
approaches of 106 urology residents and specialists to ureteral stones. Of the physicians participating in the
study, 83% reported using anti-inflammatory analgesics for MET, 90% preferred alpha-blockers, and 5% preferred
corticosteroids (21). In a meta-analysis reported by Sharma et al,, thirty-one studies were examined. In the study’s
primary outcome, it was observed that alpha-receptor blockers led to a significant enhancement in the rate of ureteral
stone expulsion. Secondary outcome measurements have shown that alpha-receptor blockers increase expulsion of
stones, especially those greater than 5 mm, localized in the distal ureter, and shorten the time of stone clearance. This
effect has not been demonstrated in stones located in the proximal and middle ureters or those smaller than 5 mm
(22). A meta-analysis of randomized controlled studies conducted by Alsaikhan et al. showed that stone-free rates
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increased in patients who required ureteroscopy for ureteral stones after alpha-blockers were started preoperatively
and continued to be used for four weeks (23).

The concentrations of calcium and oxalate in urine are pivotal factors in the crystallization of stones. Consequently,
medications that diminish the urinary excretion of these ions can effectively hinder the genesis and deposition of
stone crystals (24). Moreover, alongside the utilization of these pharmaceutical agents, recent findings unequivocally
indicate the rising significance of herbal remedies as an efficacious alternative for mitigating the often underestimated
toxic effects induced by certain drugs, which may lead to morphological and functional alterations in various organ
systems (25). Phytotherapy can be used to ease the toxic effects of these drugs. Research has demonstrated that
the majority of phytotherapeutic compounds possess diuretic, anti-inflammatory, antioxidant, vasodilatory, and
spasmolytic properties. Essential oils, flavonoids, saponins, xanthine derivatives, and glycosides have been identified
as the key active constituents responsible for these specific effects (26,27).

In the study conducted by Yuruk et al.,, the investigation centered on the impact of Tutukon® on the calcification of
zinc disks implanted in the rats bladder. Over a four-week period, they assessed the weights of these zinc disks on
days 7, 14, and 28. Their findings indicated that Tutukon® led to a significant reduction in calcification (p=0.275) (28).
In the research with rats conducted by Sahin et al. revealed that Tutukon® administration effectively prevented or
mitigated the emergence of apoptotic changes in the renal tubular epithelium, both in the early (14th day) and late
(28th day) stages of the study. Moreover, when they evaluated animals given Tutukon® subsequent to the induction
of hyperoxaluria, they demonstrated the drug’s protective influence on the presence and severity of crystal formation,
which was significantly reduced in the Tutukon®-administered group (p=0.031) (29).

A study conducted with some plant extracts in Tutukon® showed that the phytotherapeutic agent used in the patient
group treated with endourological methods facilitated the removal of stone fragments and prevented new stone
formation (21). Additionally, a review of herbal agents used in patients with kidney disease in Morocco mentioned
that Rosmarinus officinalis improves oxonate-induced renal damage in hyperuricemia, and Herniaria hirsuta prevents
calcium oxalate and cystine stone formation (30).

No studies have been found in the literature on the use of Tutukon® for MET. In our study, Tutukon® was used for the
first time in terms of the kidney stone-free rate, and it was observed that the stone-free rate increased with Tutukon®.
Additionally, fragment expulsion after RIRS was higher than in patients without treatment (p=0.047). Although its
mechanism of action has not yet been clearly clarified, the data obtained with Tutukon® suggest that it may be a
preferred phytotherapy method in medical expulsive treatment and in terms of fragment expulsion after endoscopic
stone surgery.

The study’s main limitations are the limited sample size and, although not statistically significant, stone size and
previous ESWL history differed between groups. Again, although the study was designed prospectively, the fact that
it was written in a retrospective nature can be considered another limitation of the study. Despite this, the current
study can lead to further studies as a pilot study.

CONCLUSION

In our study, it is believed that Tutukon®, a herbal agent, increased the rates of complete stone clearance after RIRS
due to its diuretic and litholytic active metabolities. The main benefit of Tutukon® is that herbal treatment yields
similar outcomes to medications. Furthermore, the patient’s adherence to the treatment is also improved since it is an
herbal agent with minimal side effects.
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Emergency Placed Percutaneous Nephrostomy Catheter Provides Safe and
Effective Access for Future Percutaneous Nephrolithotomy Operation

Acil Durumda Yerlestirilen Perkiitan Nefrostomi Kateteri Gelecekteki Perktitan
Nefrolitotomi Operasyonu icin Giivenli ve Etkili Erisim Saglar
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OZET

Amac: Acil durumlarda yerlestirilen perkitan nefrostomi (PCN) kateterinin gelecekteki perkiitan nefrolitotomi (PNL)
operasyonunda kullanilabilirliginin arastirllmasi amaglandi.

Gerec ve Yontemler: Ocak 2013 ile Aralik 2018 tarihleri arasinda PNL ameliyati 6ncesinde acil durumlarda
girisimsel radyolog tarafindan PCN kateteri takilan hastalar calismaya dahil edildi. Demografik 6zellikler, PCN takilma
endikasyonu, tas oOzellikleri, ameliyat oncesi ve sonrasi laboratuvar degerleri, ameliyat sirasindaki veriler, PCN
kateterinin renal erisim icin kullanilabilirligi/kullanilamazhgi, ameliyat sonrasi veriler ve komplikasyonlar kaydedildi.
Bulgular: Calismaya toplam 32 hasta dahil edildi. (PCN kullanilabilir: 21, kullanilamaz: 11). Kateter takilma
endikasyonu 26 (%81,25) hastada obstriiksiyon, 6 (%18,75) hastada ise idrar yolu enfeksiyonuydu. PNL sirasinda 21
(%65,62) hastada PCN kateter yolu kullanilarak renal erisim saglandi. En yaygin PCN erisimi alt kutuptan kullanildi.
On bir (%34,37) hastada PCN trakti erisim icin elverisli degildi. Kaliksin giris icin uygun olmamasi nedeniyle PCN'nin
kullanilamadigi hastalarda en sik yeni erisim yeri 6 hastada alt kaliks, 3 hastada Ust kaliks ve 2 hastada orta kaliks oldu.
PCN kateterinin PNL erisimi icin kullanilabilir oldugu ve kullanilamadigi iki grup arasinda ortalama hastanede kalis
stiresi disinda (p=0.039) istatistiksel olarak anlamli fark yoktu (p>0,05).

Sonuc: PNL ameliyati 6ncesinde yerlestirilen PCN kateterleri, ameliyat sirasinda renal erisim amaciyla etkin ve gtivenli
bir sekilde kullanilabilir. Ancak acil durumlarda, ileride ameliyat olacak hastalarda PCN kateterinin uygun kaliksten
yerlestirilmesi dnemlidir.

Anahtar Kelimeler: nefrolitotomi, perkitan nefrostomi, bobrek erisimi, girisimsel radyoloji, tas
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ABSTRACT

Objective: It was aimed to investigate the feasibility of the percutaneous nephrostomy (PCN) catheter placed in an
emergency in the future percutaneous nephrolithotomy (PNL) operation.

Material and Methods: Patients who underwent PCN catheter insertion by an interventional radiologist under
emergency situations prior to PNL surgery between January 2013 and December 2018 were included in the study.
Demographic characteristics, indication for PCN insertion, stone characteristics, pre- and post-operative laboratory
values, intra-operative data, usability/non-usability of PCN catheter for renal access, post-operative data and
complications were recorded.

Results: A total of 32 patients were included in the study. (PCN usable: 21, unusable: 11). Indications for catheter
insertion were obstruction in 26 (81.25%) patients and urinary tract infection in 6 (18.75%) patients. Renal access was
achieved in 21 (65.62%) patients by using the PCN catheter tract during PNL. The most common PCN access was used
in the inferior pole. In 11 (34.37 %) patients, the PCN tract was not usable for access. In patients in whom PCN was
unusable due to an unsuitable calyx for access, the most common new access site was the inferior calyx in 6 patients,
the superior calyx in 3 patients and the middle calyx in 2 patients. There was no statistically significant difference
between the two groups in which the PCN catheter was usable and unusable for PNL access (p>0.05), except for the
mean length of hospital stay (p=0.039).

Conclusions: PCN catheters inserted prior to PNL surgery can be used effectively and safely for renal access during
surgery. However, in emergency cases, it is important that the PCN catheter is inserted through the appropriate calyx
in patients undergoing future surgery.

Keywords: nephrolithotomy, percutaneous nephrostomy, renal access, interventional radiology, stone

INTRODUCTION

Percutaneous nephrolithotomy (PNL) is currently the preferred method for the treatment of complex kidney stones
larger than 2 cm (1). The most important step of the procedure is to provide appropriate renal access with minimal
complications (2). The access is performed intraoperatively by an interventional radiologist or an endourologist
depending on the experience of the clinic and the surgeon (3). In addition to intraoperative renal access, PCN catheters
previously placed for acute urinary obstruction, pyelonephritis and acute renal failure can be used for renal access.

There are studies in the literature comparing data from patients who had a PCN catheter placed prior to PNL surgery
with patients who had renal access during surgery. The availability of a PCN catheter preoperatively may have some
advantages, but it may not always be possible to use this tract for renal access (4-6). A limited number of studies have
investigated the availability of renal access in patients with previous PCN catheter placement in emergency situations
(7-9).

The aim of this study was to investigate the intraoperative usability of the present tract in patients undergoing
emergency PCN catheter insertion by the interventional radiologist prior to PNL surgery and the factors influencing
this.

MATERIALS AND METHODS

After obtaining approval from the local ethics committee (University of Health Sciences, Bakirkoy Dr. Sadi Konuk
Training and Research Hospital, 483 /16 November 2020), patients who underwent PNL surgery between January
2013 and December 2018 at the University of Health Sciences, Bakirkoy Dr. Sadi Konuk Training and Research Hospital
were retrospectively reviewed. Patients over 18 years of age who had a preoperative PCN catheter inserted by an
interventional radiologist in an emergency situation were included in the study. Patients who had a PCN catheter
inserted during PNL and received a catheter for the second session of PNL surgery, patients with planned PCN
placement, and patients with missing or irregular study data were excluded from the study. Two patients who had
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undergone preoperative PCN placement by an interventional radiologist for retrorenal colon, three patients who
had retained a catheter for the second session of a previous PNL procedure, and two patients with missing data were
excluded from the study. Finally, 32 patients who fulfilled the study criteria were included in the study. Patients were
divided into 2 groups, group 1: usable preoperative PCN catheters and group 2: unusable PCN catheters.

Demographic characteristics, pre-operative and post-operative laboratory values, stone characteristics, intra-
operative data, indication for PCN catheter insertion, use/non-use of PCN catheter for renal access, post-operative
data and complications were recorded. Complications were classified according to the Clavien-Dindo classification
system (10).

PCN Catheter Insertion: Under local anesthesia or intravenous sedation, the pelvicalyceal system was entered with
an 18 G needle under US and fluoroscopic guidance. After 8F dilatation over the guidewire, a 10F drainage catheter
was inserted into the collecting system. All PCN catheters were inserted by an experienced interventional radiologist.
Use of PCN catheter: A 5.0F retrograde straight ureteral catheter was placedin all patients except those with transplanted
kidneys and skeletal anomalies. The collecting system was opacified by the administration of radiopaque material
through the nephrostomy and/or straight ureteral catheter. The sensor guide in the PCN catheter was inserted into
the collecting system. After removal of the PCN catheter, access to the renal system was obtained by Amplatz dilation
over the guide.

Statistical analysis: Categorical variables were presented as numbers and percentages, and continuous variables
were presented as means and standard deviations. The normal distribution of continuous variables was assessed
using the Shapiro-Wilk test. The Student t-test was used to compare the means of two independent groups with
normal distribution, and the Mann-Whitney U test was used to compare the means of two groups without normal
distribution. Pearson chi-square and Fisher’s exact test were used to compare the frequencies of categorical variables.
P < 0.05 was considered statistically significant.

RESULTS

Seventeen patients were male and 15 were female. The mean age was 41.31+17.8 (5-72) years. The mean BMI was 24.6
+ 3.75 kg/m2. Stone location was the left kidney in 14 patients, the right kidney in 16 patients and the right pelvic
transplanted kidney in 2 patients. The most common stone location was the renal pelvis. The mean stone size was 2.64
+ 0.82 mm, the mean stone-to-skin distance was 8.65 + 2.63 cm and the mean Hounsfield unit (HU) was 1101 + 340
IU. Demographic and stone characteristics of the patients are summarised in Table 1.

Indications for preoperative PCN placement were obstruction (hydronephrosis, acute renal failure) in 26 (81.25%)
patients and urinary tract infection (pyelonephritis, pyonephrosis, urosepsis) in 6 (18.75%) patients. The most
common preoperative PCN catheter location was the inferior calyx (n: 14, 43.8%). In 21 patients (65.62%) renal access
was achieved using the previous PCN tract during PNL (Figure 1.). In two of these patients, the PNL procedure was
performed on the transplanted kidney and in one patient on the horseshoe kidney. The average duration of the
nephrostomy catheter until the PNL operation was calculated as 10.55 + 4.65 days. There were 11 patients in whom
the previous PCN tract was unsuitable for access. The reasons for the unsuitability of the current tract in these patients
were as follows: in 7 patients the calyx was not suitable for stone access (Figure 2), in 2 patients the PCN catheter was
placed directly in the renal pelvis, in 1 patient the guidewire could not be advanced due to calcification of the PCN
catheter and in 1 patient the PCN tract was not suitable for dilatation due to infundibular access (Table 2). In patients
in whom the PCN catheter was unusable due to unsuitability for stone access, the new access site was the inferior
calyx in 6 patients, the superior calyx in 3 patients and the middle calyx in 2 patients.
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Figure 1. Usable inferior calyx nephrostomy catheter Figure 2. Unusable superior calyx nephrostomy catheter,
new tract created from the inferior calyx

There was no statistically significant difference between the groups in terms of demographics and stone characteristics
(p>0.05). There was no statistically significant difference in mean operative time between the two groups (p: 0.979).
The mean length of hospital stay was shorter in the nephrostomy catheter tract-usable patient group (3.52 + 1.12
vs 6.36 + 4.69, p=0.039). There were Clavien grade 1 complications including transient fever in 2 patients and serum
creatinine increase in 1 patient in group 1 and Clavien grade 1 complications including transient fever in 3 patients
in group 2. There was one bleeding requiring blood transfusion in group 1 and Clavien grade 2 complications
including persistent fever in 3 patients in group 2. Both groups had grade 3 complications requiring postoperative D-J
catheter insertion. Although higher complication rates were observed in group 1, there was no statistically significant
difference. The postoperative stone-free rate was 71.4% in group 1 and 63.6% in group 2 and there was no statistically
significant difference between the groups. Pre- and post-operative data are shown in Table 3.

Table 1. Demographic data and clinical characteristics of the whole study population

Mean age + SD, (years) 4131178
Median (IQR) 43.5(5-72)
Mean BMI + SD, kg/m2 246 £3.75
Median (IQR) 24.8 (17-35)
Gender, n (%)

Male 17 (53.1)

Female 15 (46.9)
ASA, n (%)

ASA 1 9(28.1)

ASA 2 19 (59.4)

ASA 3 3(9.4)

ASA 4 1(3.1)
Comorbidity, n (%) 15 (46.9)
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Laterality, n (%)

Right 16 (50.0)

Left 14 (43.8)

Transplanted Kidney 2(6.3)
Mean stone diameter * SD, (cm) 2.64+0.82
Median (IQR) 2.55(1.5-4.2)
Mean stone density + SD, (HU) 1101 + 340
Median (IQR) 1194 (350-1856)
Mean stone skin distance + SD, (cm) 8.65 +2.63
Median (IQR) 8.55(4.8-14.2)
Indications of PCN, n (%)

Hydronephrosis (renal colic) 17 (53.1)

Hydronephrosis (AKI) 9(28.1)

Pyonephrosis 3(9.4)

Pyelonephritis 2(6.3)

Urosepsis 1(3.1)
Mean duration between PCN cathater placement and PNL £ SD,
(days) 264+109
Median (IQR) 24 (7-45)
PCN cathater tract location, n (%)

Pelvis 2(6.2)

Superior calyx 1(3.1)

Middle calyx 12(37.6)

Inferior calyx 17 (53.1)
Usage of prior PCN cathater for PNL, n (%) 21 (65.6)
Location of new PCN for PNL, n (%)

Superior calyx 3(21.9)

Middle calyx 2(3.1)

Inferior calyx 6(31.3)
Mean preoperative HGB value + SD, g/dl 126 £1.91
Median (IQR) 12.3(7.7-16.9)
Mean postoperative HGB value + SD, g/dI 11.5+1.69
Median (IQR) 11.6 (7.4-15.3)
Mean HGB drop + SD, g/dl 0.91 £0.94
Median (IQR) 0.70 (0.2-5.4)
Mean surgical time £ SD, (min.) 105 +21.9
Median (IQR) 105 (65-140)
Complication, n (%) 14 (43.8)
Complications according to CCS, n (%)

Clavien 1 6(18.8)

Clavien 2 4(12.5)

Clavien 3b 4(12.5)
Mean LOS = SD, (days) 4.50+3.13
Median (IQR) 3(2-15)
SFR, n (%) 22 (68.8)
Additional treatment after PNL, n (%) 8(25.0)
Additional treatment after PNL, n (%)

ESWL 1(3.1)

URS/RIRS 6(18.8)

PNL 1(3.1)

Long term DJS placement 1(3.1)
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SD, standart deviation; IQR, interquantile range; BMI, body mass index; ASA, American society of anaesthesiology score; HU,
hounsfield unite; AKI, acute kidney injury; PNL, percutaneous nephrolithotomy; HGB, hemoglobin; CCS, Clavien complication
classification; LOS, lenght of hospital stay; SFR, stone free rate; URS, ureteroscopy; RIRS, retrograde intrarenal surgery; DJS, double
j stent

Table 2. Reasons for the PCN catheter tract unusable for PNL access

Unusable PCN catheter tract (n) 11

PCN catheter tract unsuitable for stone access 7 (63.7%)
PCN catheter located directly in the renal pelvis 2(18.1%)
Inability to advance the guide wire due to calcification of the PCN catheter 1(9.1%)
Unsuitability of the PCN tract for dilatation due to infundibular access 1(9.1%)

Table 3. Comparison of groups in terms of PCN cathater tract usage as PNL access

Variables Usable Unusable P value
Number of patients 21 1
Mean age * SD, (years) 425+16.7 389+205 0.591*
Mean BMI + SD, kg/m2 254+3.72 23.3+3.58 0.133*
Gender, n (%)

Male 11(52.4) 6 (54.5)

Female 10 (47.6) 5(45.5) 0.907"
ASA, n (%)

ASA1 6 (28.6) 3(27.3)

ASA 2 12(57.1) 7 (63.6)

ASA3 3(14.3) 0(0) 0.368°

ASA 4 0(0) 1(9.1)
Comorbidity, n (%) 12 (57.1) 3(27.3) 0.108*
Laterality, n (%)

Right 9(42.9) 5(45.5)

Left 10 (47.6) 6 (54.5) 0.864%

Graft 2(9.5) 0(0)
Mean stone diameter + SD, (cm) 247 £0.80 2.97+£0.80 0.104*
Mean stone density + SD, (HU) 1044 + 384 1209 + 208 0.211**
Mean stone skin distance + SD, (cm) 8.84+2.88 830+2.17 0.595*%
Indications of PCN , n (%)

Hydronephrosis (renal colic) 8(38.1) 9(81.8)

Hydronephrosis (AKI) 8(38.1) 1(9.1)

Pyonephrosis 3(14.3) 0(0) 0.086%

Pyelonephritis 1(4.8) 1(9.1)

Urosepsis 1(4.8) 0(0)
Mean duration between PCN cathater placement and PNL +
SD, (days) 264 +£11.5 26.2+10.2 0.961*
PCN cathater tract location, n (%)

Pelvis 0(23.8) 2(18.2)

Superior calyx 0(0) 1(9.1)

Middle calyx 8(38.1) 4(36.4) 0.634"

Inferior calyx 13 (61.9) 4 (36.4)
Mean postoperative HGB value + SD, g/dlI 10.8 +2.82 11.9+1.47 0.249*
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Mean perioperative HGB value + SD, g/dl 1.62 £1.98 0.77 £0.37 0.578**
Mean surgical time + SD,(min.) 105 +£20.4 105 +25.8 0.979*
Complication, n(%) 7 (33.3) 7 (50.0) 0.142¢%
Complications according to CCS, n(%)

Clavien 1 3(42.9) 3(42.9)

Clavien 2 1(14.3) 3(42.9) 0.371%&

Clavien 3b 3(42.9) 1(14.3)
Mean LOS = SD, (days) 352+1.12 6.36 = 4.69 0.039**
SFR, n(%) 15(71.4) 7 (63.6) 0.703%
Additional treatment after PNL, n (%) 5(23.8) 4(36.4) 0.681%
Additional treatment after PNL, n (%)

ESWL 0(0) 1(25.0)

URS/RIRS 4 (80.0) 2(50.0)

PNL 1(20.0) 0(0) 0.524"

Long term DJS placement 0(0) 1(25.0)

*Independent sample t test, **Mann whitney U test, “Pearon Chi Square test, ¢Fisher’s Exact test

SD, standart deviation; BMI, body mass index; ASA, American society of anaesthesiology score; HU, hounsfield unite; AKI, acute
kidney injury; PNL, percutaneous nephrolithotomy; HGB, hemoglobin; CCS, Clavien complication classification; LOS, lenght of
hospital stay; SFR, stone free rate; URS, ureteroscopy; RIRS, retrograde intrarenal surgery; DJS, double j stent

DISCUSSION

Indications for PCN catheter placement include conditions leading to urinary tract obstruction, acute pyelonephritis
and their combination (11,12). PCN catheters are usually inserted in emergency situations to provide rapid
decompression without definitive treatment. In a recent series published by Sabler et al, only 21 (29%) of 73 PCN
catheter routes placed by interventional radiology in emergencies were subsequently used for PNL (9). Cobb et al.
argue that most PCN placements performed by interventional radiologists in emergencies are adequate for drainage
but not for subsequent PNL (7). In their series of 41 PCN procedures, they reported that only 9 (22%) could be effectively
used for PNL. In contrast to these studies, high rates of renal access with PCN catheters have also been reported in the
literature. Of 35 PCN catheters placed in emergencies, 18 (51%) were found to be suitable for dilatation and usable
for PNL (8). In another study, Tomaszewski et al. showed that 66% (24/38) of PCN catheters placed by interventional
radiologists in emergency and non-emergency situations prior to PNL were usable (3). In our study, PCN catheters
were used for renal access in 21 (65.62%) patients. Our results show that PCNs placed in an emergency situation can
be used safely and effectively, with a high rate of use.

The most common placement of usable PCN catheters is in the inferior pole, with a rate of 56% in the Bradshaw et
al. and 47% in the Sabler et al. series (8,9). Considering that the PCN tract is unusable, access other than the upper
pole was performed intraoperatively in 53% of cases (8). In the study by Patel et al, it was reported that urologists do
not hesitate to use the upper pole, especially for renal access, but the upper pole access may be a concern for the
interventional radiologist (13). In our series, only one of the patients with a preoperative PCN catheter had upper pole
access. Furthermore, in line with the literature, lower pole PCN catheters were most commonly used for access, similar
to the study by Bradshaw et al (8). Furthermore, in our series, in patients in whom the PCN catheter could not be used
due to unsuitability for stone access, the new access site was the inferior calyx in 6 patients, the superior calyx in 3
patients and the middle calyx in 2 patients.

One study reported that patients with a PCN catheter definitely required additional percutaneous renal access during
PNL (3). Cobb et al. reported in their study that PCN catheters could be used with additional access in 5% of cases
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and described this as partially usable (7). None of the patients in our series had a partially usable PCN catheter or
additional access.

The reasons for the unsuitability of the PCN catheter were reported as pelvic or infundibular placement (30.0%) and
suboptimal anatomical placement (70.0%) in the series of Sabler et al. (9). Although there was a high rate of PCN tract
suitable for renal access in our series compared to the literature, the current PCN tract was found to be unsuitable in
11 patients and new renal access was required intraoperatively. The reasons for the unsuitability of the current tract
in these patients were: unsuitable calyx in 7 patients, pelvic location of the PCN catheter in 2 patients, calcification of
the PCN catheter in 1 patient and unsuitability of the PCN tract for dilatation due to infundibular access in 1 patient.
Infundibular or direct access to the renal pelvis (14), which is technically difficult and carries a risk of bleeding, was
found in a total of 3 patients in our series. The fact that this partially dangerous and not unusable procedure for future
percutaneous PCN was less frequent in our series may be attributed to the placement of PCN catheters by a single
experienced interventional radiologist.

In the series of Barghouthy et al, the rate of suitability of the previous PCN tract for PNL was reported to be 22%
(15). In their series of 23 patients, different renal access was performed in 3 (13%) patients and “re-positioning” was
performed in 15 (65%) patients. The authors made an ideal skin incision 5mm from the initial skin incision by passing
a guidewire through the PCN catheter. The distal end of the guidewire was moved to the ideal skin incision without
changing where the guidewire entered the kidney proximally, resulting in a shorter tract with a better angle. The
authors stated that the inappropriate access can be corrected with a repositioning procedure. In our series, no patient
using PCN required repositioning.

The advantages of a pre-placed PCN catheter for PNL surgery are that it reduces operative time and may reduce
infectious complications following PNL. In a study of PNL patients by Benson et al, operative time was significantly
shorter in the preoperative PCN group than in the intraoperative renal access group. It was also reported that the
presence of a preoperative PCN significantly reduced post-PNL sepsis. The authors interpreted this as the use of
antibiotics appropriate to the culture obtained from the preoperative nephrostomy (5). In contrast, in the study by
Chen et al, the presence of preoperative PCN did not significantly contribute to a reduction in operative time (6).
In the same study, the PCN catheter did not make a significant difference in terms of complications. Similarly, in
another study, the presence of a preoperative PCN did not reduce complication rates or increase the success of PNL
(4). In the series by Sabler et al, no statistically significant difference was found, although more complications were
observed in patients without a preoperative PCN (9). In our series, there was no difference in terms of operative time
and complications. Although the two groups were statistically similar in terms of the number of complications, more
transient and persistent fever occurred in group 2. (group 1: two transient fevers, group 2: three transient fevers,
three persistent fevers) Considering that the length of stay is prolonged in patients with infective complications, it is
understandable that the mean length of stay in group 2 is statistically significantly longer than in group 1.

In our study, unlike other series, the PNL procedure was performed on a transplanted kidney in two patients and on
a horseshoe kidney in one patient. It may be advantageous to plan PCN catheter placement with an interventional
radiologist, especially in patients with anatomical anomalies such as pelvic, ectopic or transplanted kidneys, in patients
with positioning difficulties such as musculoskeletal anomalies, and in patients with a history or prediction of difficult
ureteral catheterization. In addition, co-planning of PCN catheter placement in all patient groups by interventional
radiologists and urologists with consideration of future definitive surgery will increase the use rate of PCN catheters
placed in emergency conditions.

The main limitations of our study are its retrospective design and the small number of patients. Another important
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limitation is the lack of a control group consisting of patients without a preoperative PCN catheter.

CONCLUSIONS

Renal access is an important step in the PNL procedure. A PCN catheter placed as an emergency in the preoperative
period can be used effectively and safely for renal access during surgery. However, if a PCN catheter is planned for all
patients, especially specialized patients, it should be placed considering future PNL.
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Urologists’ Approach to Nocturia: Routine vs. Standardized Approach

Urologlarin Noktiiriye Yaklasimi: Rutin veya Standardize Yaklasim

0zgur Kazan' ®, Okan Alkis? ®, Bekir Aras®

1 Department of Urology, Istanbul Medeniyet University Faculty of Medicine, Istanbul, Turkey
2 Department of Urology, Kutahya Health Sciences University Faculty of Medicine, Kutahya, Turkey

OZET

Amac: Noktiri sikayeti olan hastalarda Grologlarin rutin yaklasimi ile standardize yaklasiminin hastalik yonetimi ve
tedavi sonuclarina etkisini karsilastirmayr amacladik.

Gerec ve Yontem: Calisma, Mart-Temmuz 2023 tarihleri arasinda randomize olmayan prospektif kohort ¢alismasi
olarak tasarland. ilk asamada 6 tiroloji uzmaninin rutin klinik yaklasimi degerlendirildi. Hastalarin demografik verileri,
komorbiditeleri, baslangictaki noktiri sayisi, yasam kalitesi ve multidisipliner yaklasim tercihleri kaydedildi (Grup-1).
ikinci asamada hastalarin demografik verileri, komorbiditeleri ve ayrica iseme giinligii ve “Sonuclara Yénelik Bireyin
Nokturi Etiyolojisinin Hedeflenmesi” (TANGO) anketi sorgulandi (Grup-2). Verilen tedavilerin/6nerilerin ardindan tim
hastalar ilk ayda tekrar degerlendirildi. iki yaklasim arasinda multidisipliner yaklasimdaki fark ile hastalarin noktiiri
sayisi ve yasam kalitesindeki degisim karsilastirnldi.

Bulgular: Her gruba 47 hasta dahil edildi. Her iki gruptaki hastalarin demografik ve klinik 6zellikleri istatistiksel olarak
benzerdi. Charlson komorbidite indeksi Grup-2'de daha yuksekti (p=0,01). Multidisipliner tedavi yaklasimi Grup-2'de
daha yiiksek diizeydeydi (%59,6 vs %8,5, p=0,001). Grup-1'de ortalama noktiri sayisi 4,6'dan 2,19'a duserken, grup-
2'de 5,15'ten 1,21'%e dusti. Birinci ayda nokttiri sayisi ve yasam kalitesi skorlari grup-2'de daha dusiiktu. Grup-2'de
ortalama nokturi sayisi ve yasam kalitesindeki azalma grup-1'e gore istatistiksel olarak anlamli derecede daha yiiksekti.
Sonuc: Noktiriye yaklasimda komorbiditelerin sorgulanmasi ve multidisipliner yonetimin uygulanmasi noktri
tedavisinde daha anlamli sonuglar saglamakta ve yasam kalitesini arttirmaktadir.

Anahtar Kelimeler: alt triner sistem semptomlari, multidisipliner, noktiri, sorgulama formu, yasam kalitesi
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ABSTRACT

Objective: We aimed to compare the effect of urologists’ routine approach and standardized approach on disease
management and treatment results in patients suffering from nocturia.

Material and Methods: The study was designed as a non-randomized prospective cohort study between March
and July 2023.In thefirst stage, the routine clinical approach of 6 urology specialists was evaluated. Demographic data,
comorbidities, baseline nocturia number, quality of life, and multidisciplinary approach preference of the patients
were recorded (Group 1). In the second stage, the patients’ demographic data, comorbidities, and additionally the
voiding diary and “Targeting the individual’s Aetiology of Nocturia to Guide Outcomes” (TANGO) questionnaire were
questioned (Group 2). All patients were re-evaluated in the first month of the treatments/recommendations given.
The difference in the multidisciplinary approach and the change in the number of nocturia and the quality of life of
the patients were compared between the two approaches.

Results: Forty-seven patients were included in each group. The demographic and clinical characteristics of the
patients in both groups were statistically similar. Charlson’s comorbidity index was higher in Group 2 (p=0.01). The
multidisciplinary treatment approach was at a higher level in Group 2 (59.6% vs 8.5%, p=0.001). While the average
number of nocturia decreased from 4.6 to 2.19 in group 1, it decreased from 5.15 to 1.21 in group 2. In the first month,
the number of nocturia and quality of life scores were lower in group 2. The decrease in the average number of
nocturia and quality of life in group 2 was statistically significantly higher than in group 1.

Conclusion: In the approach to nocturia, questioning comorbidities and applying multidisciplinary management
provides more meaningful results in nocturia treatment and increase the quality of life.

Keywords: lower urinary tract symptoms, multidisciplinary, nocturia, questionnaire, quality of life

INTRODUCTION

Nocturia is defined as the complaint of waking up from sleep at least once to urinate (1). Nocturia is a condition that
significantly reduces the quality of life and is difficult to manage because nocturia does not only occur as a result of
urological diseases. European Urology Guidelines recommend a multidisciplinary approach and emphasize a shared
care pathway to nocturia (2). Nocturia may be caused by urological diseases such as benign prostatic hyperplasia
(BPH), overactive bladder, chronic pelvic pain syndrome, or due to non-urological conditions such as behavioral,
systemic, and sleep disorders (3).

In the routine clinical approach to nocturia management, investigation of non-urological diseases is often overlooked
by urologists due to patient load and lack of a specific approach. For this reason, patients are mostly treated with
alpha-blockers or anticholinergic drugs, and the response to treatment is low. It is important to mainly evaluate
cardiometabolic disorders, sleep disorders, urological conditions, and general patient health to better benefit disease
management. The TANGO questionnaire was proposed to evaluate these situations and promote the multidisciplinary
approach. TANGO is the abbreviation of “Targeting the individual’s Aetiology of Nocturia to Guide Outcomes” and is
a form consisting of 22 questions that question the causes of nocturia such as cardiometabolic, sleep, urinary tract,
and general well-being (4,5). International Continence Society also suggests using validated questionnaires, bladder
diaries, and finally multidisciplinary approach (6).

In this study, we aimed to investigate the effect of urologists’ routine approach to nocturia and the effect of a
standardized approach using the validated TANGO questionnaire and bladder diaries on the improvement in nocturia
and quality of life.
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MATERIAL AND METHODS
This study was conducted according to the ethical guidelines outlined by our institution’s local ethical committee.
Local ethical board approval was also granted (Ethics committee number: 2023/03-25).

The study was designed as a non-randomized prospective cohort study between March and July 2023. It was designed
as a two-stage study. In the first stage, the routine clinical approach of 6 urology specialists was evaluated. The
urologists'routine approach included no intervention and the content of the study was not mentioned. Demographic
data, comorbidities, baseline nocturia number, quality of life, and multidisciplinary approach preference of the patients
were recorded (Group 1). In the second phase, the same urologists were given a standardized nocturia questionnaire
and a bladder diary. In the second stage, the patients’demographic data, comorbidities, and additionally the voiding
diary and “TANGO” questionnaire were questioned (Group 2). All patients were re-evaluated in the first month of the
treatments/recommendations given. The difference in the multidisciplinary approach and the change in the number
of nocturia and the quality of life of the patients were compared between the two approaches. Quality of life was
evaluated using a Likert form for urinary symptoms, ranging from 0 to 6, from best to worst.

Patients in need of any invasive treatment due to bladder outlet obstruction were excluded from the study. Patients
with active urinary tract infection and patients who did not want to participate in the study and had no follow-up
were also excluded.

Statistical Analysis

Statistics of the study were done using the Statistical Package for Social Sciences (SPSS) version 26 (SPSS Inc, Chicago,
IL, USA). In statistical analysis, the chi-square test was used to compare categorical variables, and the independent
sample t-test to compare numerical data. The dependent variable t-test was used to compare the effectiveness within
two groups and repeated measures ANOVA was used to compare both groups with each other. Statistical significance
was defined as p<0.05.

RESULTS

A total of 94 patients and 47 patients in each group were included in the study. Gender, age, body mass index, and
accompanying comorbidities were similar between the two groups. The average Charlson comorbidity index in
Group 2 was higher than the other group (3.23 vs. 2.53, p=0.010). There was a similar level of diuretic drug use in both
groups. Uroflow parameters and medical treatments administered to the patients were also similar between the two
groups. The rate of the multidisciplinary approach in group 2 was significantly higher than in group 1 (59.6% vs. 8.5%,
p =0.001) (Table 1). In the TANGO questionnaire assessed through Group 2, the majority of patients had urinary tract
problems (11/47), followed by sleep (10/47) and cardiometabolic problems (6/47).

While the average number of nocturia decreased from 4.6 to 2.19 in group 1, it decreased from 5.15 to 1.21 in group
2 (Figure 1). The average quality of life score decreased from 3.7 to 2.17 in group 1 and it decreased from 5.0 to 1.34in
group-2 (Figure-2). At the first month evaluation, both the average number of nocturia and the quality of life score of
the patients in group 2 were lower (Table 2). The decrease in both the number of nocturia and the quality of life score
was significantly higher in group 2 (p<0.001).
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Table 1. Demographic and clinical characteristics between groups

Group-1

Urologists’ Approach to Nocturia

Group-2

N=47 N=47 P
Gender
-Female 8(17.0%) 11 (23.4%)
-Male 39 (83.0%) 36 (76.6%) 0.441
Age, meanzSD 64.7 £10.3 65.7 £8.5 0.595
BMI, mean+SD 29.03 +2.96 29.8 +4.6 0.330
Charlson Comorbidity Index, mean+SD 2.53+13 3.23+1.27 0.010*%
Hypertension
-No 22 (46.8%) 14 (29.8%)
-Yes 25 (53.2%) 33(70.2%) 0.090
Diabetes
-No 31 (66.0%) 28 (59.6%)
-Yes 16 (34.0%) 19 (40.4%) 0.522
Congestive heart failure
-No
Yes 40 (85.1%) 36 (76.6%)
7 (14.9%) 11 (23.4%) 0.294
Diuretic drug use
-No 30 (63.8%) 24 (51.1%)
-Yes 17 (36.2%) 23 (48.9%) 0.211
Qmax 125+7.4 12.6 £5.6 0.328
Qort 85+73 63128 0.330
Volume 192.1 £98.3 220.1 £84.8 0.204
Treatment given
-Lifestyle recommendation 2 (4.3%) 3(6.4%)
- Anticholinergic 14 (29.8%) 16 (34.0%)
-Alpha blocker 27 (57.4%) 24 (51.1%)
-Combination 4 (8.5%) 4 (8.5%) 0.917
Multidisciplinary approach
-No
Ves 43 (91.5%) 19 (40.4%)
4 (8.5%) 28 (59.6%) 0.001*
BMI: Body mass index, SD: Standard deviation
Chi-square test
Independent samples t-test
*Statistically significant p<0.05
Table 2. Nocturia, Quality of Life changes between groups before and after treatment
Group 1 Group 2 P
Baseline nocturia, mean+SD 4,62 £1.87 5.15%1.60 0.142
First month number of nocturia, mean+SD 2.19£1.81 1.21£1.18 0.003*
Basal quality of life, mean+SD 3.70+1.32 5.0 +0.83 0.001*
First month quality of life, mean+SD 2.17 £1.56 1.34£1.09 0.003*

SD: Standard deviation
Dependent variable t-test
*Statistically significant p<0.05
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Figure 1. Comparison of nocturia number between Figure 2. Comparison of quality of life between basal and
basal and 1st month 1st month

DISCUSSION

While the underlying causes of nocturia may be urological diseases, most of them are caused by non-urological
conditions. Causes of nocturia include behavioral reasons (inappropriate fluid intake), systemic diseases (diseases
related to nephrology such as tubular dysfunction, renal failure, cardiovascular diseases, endocrine diseases such
as diabetes mellitus/insipidus causing diuresis, pituitary interventions, neurological diseases such as autonomic
dysfunction, obstructive apnea syndrome. and sleep disorders (7). In this study, we investigated the effect of urologists’
routine approach to nocturia management and the standardized approach created using validated questionnaires
and bladder diaries investigating multifactorial etiologies on treatment success. Accordingly, it was determined that
a multidisciplinary approach was preferred more frequently in patients evaluated within a standardized framework,
a greater reduction in the number of nocturia was achieved in the first month, and the quality of life of the patients

increased more.

Nocturia management begins with a detailed differential diagnosis and continues with lifestyle changes, fluid intake,
sleep, and toilet habit modifications. Medical treatment of nocturia includes mostly alpha-blockers, antimuscarinic
drugs, B3-Adrenergic agonists, or desmopressins in the urology outpatient clinics (8). In this study, alfa blockers were
also the most preferred drug against nocturia (57.4% in group 1, 51.1% in group 2). It is known that alpha-blockers are
useful in reducing the number of nocturia and improving the quality of life (9). However, it should not be forgotten
that nocturia is a multifactorial disease and often requires a multidisciplinary approach.

A multidisciplinary approach is very important in the management of nocturia, and a detailed differential diagnosis of
the disease should be made and it should be determined which factors the patient complains of nocturia. In our study,
the standardized management increased the multidisciplinary approach significantly (59.6% vs. 8.5%). Likely, higher
success in disease management is also associated with this. Therefore, evaluation of nocturia by a team including a
urologist, geriatrician, cardiologist, nephrologist, and gynecologist when necessary will ensure that patients benefit
more from the treatment (10).

In the group where the standardized approach was preferred, a significantly higher improvement was detected in
the number of nocturia and quality of life of the patients at the first-month follow-up after treatment compared to
the other group. Nocturia is a condition that negatively affects the quality of life, and each increase in the number
of nocturia further deteriorates the quality of life (11) waking at night to void. It has been shown that it causes sleep
disorders, and sleep disorders cause daytime fatigue and reluctance in the patient (12,13).

Although all patients in the second group were given a 3-day voiding diary, some patients were not able to complete
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them optimally. Although patients who cannot fill optimally are a minor group, they can be considered a limitation.
The small number of patients can also be considered a limitation. Although the evaluation of patients by 6 specialist
urologists was preferred in terms of being adaptable to general urology outpatient clinics, the clinician’s experience,
level of knowledge about nocturia, or time per patient in the outpatient clinic can be seen as other factors affecting
disease management. Conducting similar studies in specific outpatient clinics where lower urinary tract symptoms
are evaluated may lead to different results.

CONCLUSION
In the management of nocturia, a standardized approach with multifactorial questionnaire forms for etiology will
provide a significant improvement in the number of nocturia and quality of life of patients.
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International Urolithiasis Union (IAU) Retrograde Intrarenal Surgery Guide

Uluslararasi Urolitiyazis Birligi (IAU) Retrograd intrarenal Cerrahi Kilavuzu
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OZET

Uluslararasi Urolitiyazis Birligi (IAU) tarafindan tas hastaligi (Urolitiyazis)'nin tedavisine iliskin bir dizi kilavuzun ikincisini
belirlemek ve Urologlar icin retrograd intrarenal cerrahi (RIRC) ile ilgili klinik standardize yaklasimlar saglamaktir.
Oneriler olusturulurken 1 Ocak 1964 ile 1 Ekim 2021 arasinda yayinlanan RiRC ile ilgili literatiriin taranmasi amaciyla
PubMed veri tabani, sistematik derlemeler ve degerlendirmeler kullanildi, 6nerilen tavsiyelerin derecelendirmesi
amaciyla “modifiye GRADE” metodolojisinden yararlanildi . Ek olarak, dneriler icin kanit seviyesi ise “Oxford Kanita
Dayali Tip Merkezi Kanit Diizeyleri Sistemi” kriterleri baz alinarak belirlendi. Sonuglar tizerine yorum yapild.

RIRCklinik uygulamalariileilgiliolarak, kontrendikasyonlar;ameliyat 5ncesi gériintiileme; preoperatif stentyerlestirme;
ameliyat 6ncesiilaclar; perioperatif antibiyotikler; antitrombotik tedavinin yonetimi; anestezi; hasta pozisyonu; gerekli
alet; litotripsi; ameliyat sonlandirma ve komplikasyonlari kapsayan 36 6neri gelistirildi ve derecelendirildi.

Klinik RIRC uygulamalarinda etkili ve giivenli sonuclar alinmasi amaciyla kanita dayali veriler 1siginda gerekli

tavsiyelerde bulunulmustur.

Anahtar Kelimeler: bobrek taslari, endotiroloji, fleksibl tGreterorenoskopi, kilavuz, trolitiyazis, retrogradintrarenal
cerrahi, RIRC, tedavi
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ABSTRACT

The purpose of the review is to set out the second guidelines on the treatment of urolithiasis by the International
Alliance of Urolithiasis that concerns retrograde intrarenal surgery (RIRS).

While creating the recommendations, the PubMed database, systematic reviews and evaluations were used to scan
the literature on RIRS published between January 1, 1964 and October 1 2021, and the “modified GRADE" methodology
was used for the recommendations. Besides, the level of evidence for the recommendations was determined based
on the “Oxford Center for Evidence-Based Medicine Levels of Evidence System” criteria.

Regarding RIRS clinical applications, contraindications; preoperative imaging; preoperative stent placement;
preoperative medications; perioperative antibiotics; management of antithrombotic therapy; anesthesia; position
of the patient; required tool infrastructure; lithotripsy; 36 recommendations covering surgery termination and
complications were developed and graded.

The series of recommendations have been along with the related commentary and supporting documentation in
order to obtain effective and safe results in RIRS.

Keywords: guideline, urolithiasis, treatment, retrograde intrarenal surgery, RIRS, flexible ureterorenoscopy,
kidneystone, endourology

GIRIS

Urolitiyazis klinik uygulamalarda en sik gériilen benign {irolojik durumlardan biridir ve kilavuzlar cerrahi tedaviyi
uygulanabilir olarak dnermektedir. Amerikan Uroloji Dernegi (AUA), Avrupa Uroloji Dernegi (EAU), Cin Uroloji Dernegi
(CUA) gibi bazi dernekler hazirladiklari kilavuzlarda bu islem ile ilgili olarak bazi 6nerilerde bulunmustur (1), ancak bu
kilavuzlarin hazirlanilmasi sirasinda verilen 6ncelikler; teknik detaylar ve islem bagimli noktalar olmaktan daha ziyade
hasta yonetimi ve sonrasindaki sorunlar konusunda olmustur.

Retrograd intrarenal cerrahi (RIRC), uzun siiredir Ust Uriner sistem taslarinin tedavisinde uygulanmakta olan bir
yontemdir (2). Ancak gelisebilecek komplikasyonlar ve standart olmayan uygulamalar bu teknigin yayginlasmasini
engellemektedir. RIRC'In amaci Uriner sistem taslarinin minimal invazif tedavisinde etkili ve giivenli bir yaklagim
olusturmaktir ve kanita dayali ve islemin bitin basamaklarinin aciklandigi kilavuzlar klinik pratik icin gereklidir.
Uluslararasi Urolitiyazis Birligi (IAU) tas hastaliginin tedavisi konusunda esas olarak cerrahi yaklasimi iceren bir kilavuz
olusturmayi amaclamistir. IAU’'nun tas hastaliginin tedavisini iceren ilk kilavuzu perkiitan nefrolitotomi (PNL) Gizerinde
hazirlanarak yayinlanmistir (3) ve RIRC kilavuzu ikinci olarak planlanmistir. Bu kilavuzun amaci, RIRC yéntemini
uygulayan cerrahlar icin peri-operatif yonetim, intra-operatif uygulama konusunda &neriler ve islem sonrasi hasta
yonetimi hakkinda genel kabul gorecek ortak bir fikir olusturulmasidir.

IAU kilavuzu panelinde yer alan yazarlar tas hastaligi konusunda ve RIRC uygulamasi konusunda (st diizey deneyime
sahip uzmanlardan olusmaktadir ve tim panel lyesi yazarlar hicbir cikar catismasinin olmadigini beyan etmektedir.

Veri Tanimlamasi

Uluslararasi Urolitiyazis Birligi RIRC kilavuzunda biitiin 6neriler sistemik derlemelerin ve mevcut literatiir verilerinin
degerlendirilmesi sonrasinda ortaya cikmistir. 1 Ocak 1964 ve 1 Ekim 2021 tarihleri arasindaki RIiRC ile ilgili literattir,
Pubmed veritabani Gizerinden taranmistir. 172 calisma ve derleme taranmis olup 100 tanesi derlemeye dahil edilmistir.
Anahtar kelimeler olarak ‘retrograd intrarenal cerrahi, RIRC, fleksibl ireterorenoskopi (fURS) ve iireteroskopi’
kullanilmistir.

Evreleme ve Onerilerin Siniflamasi

Onerileri evrelemek icin (GR) modifiye GRADE (Grading of Recommendations, Assessment, Development and
Evaluations) metodolojisi kullanildi (4). Bu sisteme gore kanit diizeyleri A (ylksek kanit diizeyi), B (orta kanit diizeyi) ve
C (dustk kanit diizeyi) olarak siniflandirildi.
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Kanit seviyesi (LE) ise, “Oxford Centre of Evidence-Based Medicine Levels of Evidence” sistemi kullanilarak siniflandinidi
(5). Seviye 1 en yuksek kanit diizeyi, seviye 5 en disik kanit diizeyi olarak degerlendirmeye alinan c¢alismalarin
ayrintilari ve homojenitesine gore belirlendi.

Tablo 1. Kanit diizeyleri

Diizey Kanit Diizeyi

1a Randomize calismalarin meta-analizlerinden elde edilmis kanit

1b En az bir randomize ¢alismadan elde edilmis kanit

2a iyi tasarlanmis, en az bir randomize olmayan kontrollii calismadan elde edilmis kanit
2b iyi tasarlanmis, en az bir diger tipte yari deneysel calismadan elde edilmis kanit

Karsilagtirmali calismalar, korelasyon calismasi ve olgu bildirimi gibi iyi tasarlanmis deneysel olmayan ¢alismalardan

3 elde edilmis kanit
4 Uzman komite raporlari ve itibarl otoritelerin klinik deneyimlerinden elde edilmis kanit.
Uzman gorisleri
SONUC
Endikasyonlar

RIRC ve ekstrakorporeal sok dalga litotripsi (ESWL) yéntemi <20 mm intrarenal taslar ve proksimal trreter taslarinda
ilk basamak olarak 6nerilen tedavidir (6). Ancak ESWL ile kiyaslandiginda RIRC, daha yuksek oranda tek seansta
operasyonu bitirme ve daha az oranda tekrar operasyon sansina sahiptir (7).

Alt kaliks taslari, dar infundibulopelvik agi ve diger anatomik anomalilerden dolayi RIRC uygulamasi icin zorlayici
olabilir.

RIRC genelde PNL monoterapisinin uygun olmadigi 2 cm'den biiyiik kompleks taslarda “endoskopik kombine
intrarenal cerrahinin” (ECIRS) bir parcasi olarak gorilmektedir (8).

Bliyiik taslarin tedavisinde RIRC asamali olarak birkac seans tedavi gerektirebilir (9).

Antikoagilan ilag kullanan hastalar (2);

« 20 mm’den kiicuk intra-rarenal taslar ve proksimal Greter taslari (LE:1, GR:A)

« PNL isleminin uygun olmadigi veya kontraendike oldugu 20 mm'den blyuk intrarenal taslar ve proksimal Greter
taslan (LE:2, GR:B)

Kontraendikasyonlari

Akut semptomatik bakterilrisi olan hastalarda eger ates veya septik sok tespit edilmisse ve hasta antibiyotik tedavisi
almiyorsa, tas kirmadan énce drenaj amacl nefrostomi veya JJ stent yerlestirilmesi gerekmektedir. Aksi takdirde RIRC
Urosepsis gibi hayati tehdit edici onemli komplikasyonlara sebep olabilir (10).

RIRC uygulamalariicin genellikle genel veya rejyonel anestezi gerekmektedir (11); bu sebeple anestezinin kontraendike
oldugu hastalara RIRC uygulanmamalidir.

+ Akut semptomatik Griner sistem enfeksiyonlari (LE:1, GR: A)

+ Genel veya rejyonel anestezi icin uygun olmayan hasta (LE:4, GR: A)

Preoperatif Stent Yerlestirilmesi
Preoperatif stent yerlestirmenin tassizlik oranini (SFR) artirdigina dair zayif kanitlar bulunsa da; bazi yayinlarda 1-2 hafta
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pasif dilatasyon amach Ureter stentinin yerlestirilmesinin treteral giris kilifinin (UAS) yerlestirilme oranini artirdidi ve
ciddi Ureteral hasar riskini azalttigi gorilmustar (12). Ek olarak preoperatif stent yerlestirilmesi obstriikte veya enfekte
renal Unitelerin drene olabilmesi icin gerekli olabilmektedir. Bunlara karsin RIRC &ncesi rutin olarak lreteral stent
yerlestirilmesi; ek risk ve maliyet olusturmasi, ikinci defa anestezi gereksinimi, fazladan radyasyon maruziyeti ve
uzamis stent uygulamasinin yan etkilerinden dolayi énerilmemektedir (13).

« RIRC islemi 6ncesinde rutin olarak stent yerlestirilmesi dnerilmemektedir (LE:1, GR: A).
- RiRCislemi sirasinda Uiretere 'Ureteral giris kilifi’ yerlestirilemeyen vakalarda, treteral stent yerlestirilmesi pasif tireter
dilatasyonunun saglanmasi ve ikinci seansin yapilabilmesi acisindan énerilmektedir (LE:1, GR: A).

Preoperatif Goriintiileme

Dislik doz kontrastsiz BT (NCCT) Uriner sistem taslarinin belirlenmesinde mevcut en hassas yontemdir ve dusik
radyasyon oranina sahiptir (14). NCCT diger ydntemlerle kiyaslandiginda direkt Griner sistem grafisi (DUSG),
ultrasonografi (USG) tasin blyukligu, icerigi, yogunlugu ve renal parenkim 6zellikleri hakkinda daha net bilgi elde
edilmesini saglamaktadir. Kontrasth bilgisayarli tomografi (BT) ve intravendz Urografinin bosaltim fazi ise renal
pelvikaliksiyel anatomiyi goriintiileme ve ayni zamanda o6zellikle renal toplayici sistemin anatomisinin detayh
degerlendirilmesinde tercih edilmektedir. Ornegin, RIRC sonrasi tassizlik oranini &ngdrmede infundibulopelvik agi,
infundibulopelvik genislik ve uzunluk gibi &nemli risk faktérlerini 6lcmede kullanilir (15). U¢ boyutlu spiral BT yéntemi
ise bazi komplike vakalarda gerekli olabilir (16).

- NCCT, diger radyolojik gériintileme yéntemlerininin (DUSG ve USG) yeterli bilgi verememesinden dolay1 RIRC
uygulamalarinda 6ncelikli olarak 6nerilmektedir (LE:3, GR: B).

 Kontrastli BT ve intravendz Urografininin bosaltim fazi renal pelvis ve kaliksiyel sistemin detayl incelenmesi
gerektiginde onerilmektedir (LE:3, GR: C).

Preoperatif Medikasyon

a Bloker Kullanimi

Bazi sinirli calisma sonuglari, operasyondan 3-7 giin 6nce baslayarak a bloker uygulamasinin, operasyon dncesi tireteral
stent takilmamis hastalarda, UAS yerlestirilmesi sirasinda gelisebilecek potansiyel tireter hasari riskini azaltabilecegini
goOstermistir (17-18).

- RIRC 6ncesi a bloker ajanlar kisa siireli olarak kullanilabilir (LE:2, GR: A).

Antibiyotikler

- Halihazirda RIRC islemi éncesinde antibiyotik proflaksisi ve idrar yolu enfeksiyonu tedavisinde yukarida belirtildigi
sekilde (19) genel kabul goren bir fikir birligi olmasinaragmen, yeterlikanit olmamasindan dolayi bu konu belirsizligini
korumaktadir. Ayrica idrar analizinde I6kosit ve/veya nitrit pozitifligi, asemptomatik ve semptomatik bakteritri
olmasi ile ilgili tartismalar halen devam etmektedir. Lokosit ve nitrit pozitif olan idrar tahlili Grosepsis icin bagimsiz
bir risk faktort olmasina ragmen (20), idrar kultiiri steril olup idrar analizinde nitrit ve/veya lokosit olan hastalarda
preoperatif antibiyotik tedavisinin uygulamasi konusunda ¢ok merkezli randomize kontrollii ¢alismalara (RCTs)
ihtiyac vardir. Asemptomatik bakteritirisi olan hastalarda RIRC uygulamasi éncesinde Uriner sistem enfeksiyonunu
kontrol altina almak amaciyla uygun antibiyotik tedavisi uygulanmalidir. Bununla birlikte asemptomatik bakteritrisi
olan hastalarda eger ates ve septik sok meydana gelirse, RIRC islemi éncesi Uist Griner sistem drenaji icin nefrostomi
veya JJ stent yerlestirilmesi gerekmektedir.

« RIRC 8ncesi tam idrar analizi ve idrar kiiltiirii calisilmahidir (LE:1, GR: A).

« Ortaakimidrarkultiriinde ireme olan hastalarda, antibiyogram sonucuna goére uygun antibiyotik(ler) kullanilmalidir
(LE:1, GR: A).
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- RIRC &ncesi orta akim idrar kiiltiiriinde (ireme olmayan hastalarda lokal antibiyotik direncine gére tek doz antibiyotik
proflaksisi yapilmalidir (LE:1, GR:A).

Antitrombotik Tedavi Yonetimi

RIRC kanama acisindan dusiik riskli cerrahi uygulamalar kategorisinde bir islem olup antikoagiilan ve antiplatelet
tedavi alan hastalar icin giivenli ve etkili bir modalitedir (21) ve RIRC 6ncesi antitrombotik tedavinin kesilmesine
gerek olmamaktadir. Buna karsin bazi calismalar antitrombotik ve 6zellikle antikoagiilan tedavininin (varfarin, direkt
antikoagulanlar, subkitan disiik molekul agirhkh heparin) prosedir ile ilgili kanama riskini artirabilecegi stphesi
olmasina karsilik (22) antiplatelet tedavi icin (aspirin, klopidogrel) boyle bir stiphe bulunmamaktadir (23). Bu sebepten
dolayi RIRC islemi 8ncesinde anestezist, sorumlu cerrah ve dahiliye uzmanlari arasinda yeterli iletisim saglanmalidir ve
antitrombotik tedavi altinda yapilacak RIiRC girisimleri tecriibeli cerrahlar tarafindan yapilmalidir.

- RIRC oprasyonu gecirecek hastalarda antitrombotik tedavinin kesilmesi zorunlu degildir (LE:3, GR:B).

Anestezi

RIRC icin genel anestezi ve rejiyoner anestezi kabul edilir ve uygulanabilir modalitelerdir (24). Genel anestezi daha
kolay intraoperatif hasta yonetimi saglayip, hasta icin daha pratik olabiliyorken, rejiyoner anestezi operasyon sonrasi
agrinin az olmasi ve daha ekonomik olmasi acisindan hasta icin daha faydali olabilir (24-25). RIRC veya endoskopik
kombine yaklasim (ECIRS) islemleri sirasinda, Holmium: YAG (Ho: YAG) litotripsi uygulamasi icin genel anestezi fayda
saglayacak bir respirasyon kontrolline izin verdigi icin daha ¢ok tercih edilmektedir (26). Yine de bu konu ile ilgili
olarak daha fazla cok merkezli randomize kontrolli ¢alismalarin (RCTs) yapilmasi gerekmektedir.

« RIRC islemi hem genel anestezi hem de rejiyonel anestezi altinda uygulanabilir (LE:3, GR: A).

« Rejiyoner anestezi genel anesteziye alternatif olarak uygulanabilir, bu uygulamada postoperatif agrinin daha az
olmasi ve uygulamanin daha ekonomik olmasi nedeniyle rejyoner anestezi teknigi hastanin yararina olabilir (LE:3,
GR:B).

intraoperatif Pozisyon Verme

Standart litotomi pozisyonunun yani sira, ézel durumlarda RIRC icin T-tilt pozisyonu gibi diger pozisyonlar da
mevcuttur (27). ECIRS uygulamalar ise RIRC islemi icin sirtiistii (supin veya Galdakao modifiye sirtiistii Valdivia
pozisyonu) veya pron ayrilmis bacak pozisyonunda gerceklestirilebilir (28). Hem pron ayrilmis bacak pozisyonu hem
de supin pozisyonlar ile ECIRS uygulanabilir ve elde edilen tastan yoksunluk oranlari birbirine benzerdir (29).

intraoperatif pozisyon verilemeyen (viicut deformitesi olan hastalar) hastalarda diger tedavi secenekleri, zellikle PNL
tercih edilmelidir.

- Standart litotomi pozisyonu, RIRC uygulamasi icin en yaygin kullanilan pozisyondur (LE:5, GR: A).

Kilavuz Tel Yerlestirme

Bazi calismalara ait sonuclar her ne kadar RIRC islemi sirasinda 6zellikle bébrekteki taslari tedavi ederken (30) bir
glivenlik kilavuz telinin yerlestirilmesinin gerekli olmayacagini gosterse de, genellikle (st Greter taslarinin tedavisi
sirasinda tam glivenlik saglamak amaciyla 6nerilir. Givenlik kilavuzu teli, kanama veya ureterik yaralanma durumunda
hizli ve kolay bir sekilde JJ stent yerlestirmeyi kolaylastirabilir. Kilavuz tel yerlestiriimeden 6nce retrograd irogram
uygulmasi ile bobrek toplayici sistem anatomisini degerlendirmek ve kilavuz telin yerinin iyi belirlemek acisindan
onemlidir.

- Ureteroskopik islemlerin cogunda ilk basamak olarak bir giivenlik kilavuz telinin yerlestirilmesi énerilir (LE:3, GR: B).
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Ureteral Giris Kilifinin Yerlestirilmesi

Ureteral giris kilifinin yerlestirilmesi, operasyonu hizlandirmak ve renal toplayici sisteme coklu girisi kolaylastirmanin
yani sira operasyon sirasinda mevcut tag fragmanlarinin basketle alinmasina daimkan tanimaktadir. UAS yerlestirilmesi
ayrica bobrekten surekli idrar akimini saglayarak, intrarenal basincin azalmasini ve enfeksiyéz komplikasyonlarin
sinirlanmasini saglar (31). Buna karsin yapilan calismalar UAS kullanilmasinin tassizlik orani ve operasyon siiresi Gizerine
pozitif etkisini gosterememistir (32) ancak Ureteral hasara yol acabilecegini gostermistir (33). UAS kullanimi iki ucu
keskin bicak olarak dustiniilebilir ve uygulamasi icin her vakada avantajlar ve dezavantajlar degerlendirilerek cerrah
tarafindan dikkatli karar verilmelidir.

X-ray kullanilmadan UAS vyerlestirilmesi isleminin komplike olmayan vakalarda (34) uygulanabilmesine ragmen,
muhtemel lireter hasari nedeni ile islem diizenli floroskopik kontrol altinda yapilmalidir (35). Ureteral balon dilatasyon
islemi UAS yerlestiriimesinde rutin olarak 6nerilmemekle beraber zorlu girislerde tercih edilebilir. (36). Operasyon
oncesi JJ stent yerlestirilmesi treter dilatasyonunu saglamakta ve lreter hasari riskini azaltmaktadir (12). Buna karsin,
operasyon Oncesi Ureteral stent takilmasi, ek masraf, fazladan radyasyon maruziyeti ve stente bagh yan etkilere
sahiptir (13).

- Ureteral giris kilifinin yerlestirilmesi, RIRC islemini kolaylastirir ancak tassizlik oranini arttirdigina ve komplikasyon
oraninin azalttigina yonelik kanitlar yoktur. (LE:1, GR:A).

irrigasyon

Bazi calismalar steril suyun endolirolojik prosediirlerde endoskopik daha iyi vizyon sagladigini gosterse de (37), serum
fizyolojik tercih edilmekte olup, izotonik olmayan sollisyonlar hemoliz, hiponatremi ve eger sivi absorbsiyonu olursa
kalp yetmezligine de neden olabilmektedir (38).

Elle pompalama otomatik irrigasyon ve yer cekimine dayanan irrigasyonlar RIRC operasyonu sirasinda kullanilan ve
yeterli basinci saglayan irrigasyon cesitleridir. El ile pompalama irrigasyon yontemi akimin ve basincin kolay kontrol
edilebilmesi konusunda avantajli olabilse de eger kontrol edilmeden uygulanir ise anlamli intrarenal basing artisina
neden olabilir. Otomatik irrigasyon daha diizenli akim imkani saglasa da diizenli yiksek sistem ici basing artisina ve
piyeloveno6z geri akima neden olabilir (39).

Operasyon siiresi, tassizik orani, komplikasyonlar ve irrigasyon sivisinin hacmi degerlendirildiginde; RIRC
operasyonlarinda elle pompalama ve otomatik irrigasyon kiyaslamasinin sonuclari net degildir (40). irrigasyon akimi,
intrarenal basing ve operasyon sonrasi sonuglar ile ilgili irrigasyon metodlarinin kiyaslandigi daha fazla calisma
sonuclarina ihtiya¢ duyulmaktadir.

« RIRC operasyonu sirasinda standart olarak kullanilan soliisyon serum fizyolojiktir. (LE:3, GR: A)
- Elleirrigasyon ve otomatik irrigasyon metodlari; operasyon siresi, tassizlik orani ve komplikasyon oranlari agisindan
benzer sonuglara sahiptir. (LE:2, GR: B)

Fleksible Ureterorenoskopi

Tek Kullanimlik Fleksible Ureterorenoskoplara Karsi Tekrar Kullanilabilir Fleksible Ureterorenoskoplar

Tek kullanimlik fleksible ireterorenoskoplar (su-fURS), tekrar kullanilan Greteroskoplara ait yiiksek satin alma ve devam
eden bakim maliyetleri gibi sinirlamalar agisindan daha avantajlidir (41-44). Ayrica su-fURS, uygulamadaki yiliksek hasar
riski nedeniyle bulyik taslar (>2 cm), dik infundibulopelvik acili alt pol tasi, Griner diversiyon veya anormal bébrek
anatomisi gibi karmasik ve zorlu durumlar icin cok uygundur (45-46). Su-fURS kullanimi diisiik yogunluklu hasta olan
merkezlerde ve asistanlara egitim verilen hastanelerde daha uygun maliyetli olabilir (47). Bu Ureterorenoskoplar
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enfeksiyon riskini azaltmak icin bagisiklik sistemi baskilanmis hastalar veya coklu ilaca direncli bakteriyel enfeksiyonu
olan hastalar icin uygundur (44-48). Bununla birlikte su-fURS'a karsi yeniden kullanilabilir esnek Greteroskoplar (re-
fURS) kullanimiyla iliskili karbon emisyonlarina ve cevre kirliligine de dikkat edilmelidir (49,50). Tek kullanimlik fleksible
Ureteroskop kullanimi ile tekrar kullanilabilen skoplarin kullanimi arasinda cerrahi sonuglar agisindan anlaml bir fark
yoktur (51-54). Bununla birlikte tek kullanimlik skoplarin manevra kabiliyeti tekrarlanarak kullanilanlara gore daha
distktir. Ayrica fiber optik skoplar genellikle dijital skoplara gére daha iyi end-tip defleksiyona ve daha kiiglik
kalibreye sahiptir (52).

« su-fURS, klinik etkinlik agisindan re-fURS karsilastirilabilir (LE:2, GR:A).
« Fiber optik ve fURS dayanikliligi ve cerrahi sonuclari karsilastirilabilirken fiber optik fURS genellikle daha fazla ug
defleksiyonuna ve daha kiiglik capa sahiptir (LE:2, GR:B).

Calisma Kanali (Tek Kanal ve Cift Kanal)

Cift kanalli skoplar tek kanalli skoplara benzer bir defleksiyon olanagina sahiptir ancak calisma kanalinda daha fazla
alan saglar. Sonug olarak bu tireterorenoskoplar 6zellikle calisma kanalinda aletleri kullanirken daha iyi akis ve goriinta
saglamaktadir. Bununla birlikte cift kanalli skopun biyik ¢apa sahip olmasi Ureteral limende daha fazla gerginlige
sebep olarak Ureter yaralanmalarina neden olabilecek daha biiyiik kalibreli bir giris kilifi gerektirmektedir (55-57).
-Cift calisma kanalina sahip Ureterorenoskoplar tek kanalli Greterorenoskoplara kiyasla daha fazla irrigasyon akisi ve
goriuntiyi saglayabilir. (LE:3, GR:2)

Fleksible Ureterorenoskopun Minyatiirizasyonu

Ureterorenoskop boyutunun kiiciilmesi yine daha kiiciik kalibreli bir UAS yerlestirilmesini saglar, béylece 6zellikle
blylk kalibreli bir UAS (58) ile erisilemeyen daralmis/siki bir Ureter varliginda buytk boyutlu bir UASa bagh
gelisebilecek treteral hasari riskini azaltabilir. Kiictik kalibreli Greterorenoskoplar, ayni kalibreye sahip bir UAS yardimi
ile bliylik kalibreli Greterorenoskoplara kiyasla daha fazla sivi akisi, daha diisiik intrarenal basing ve daha iyi rezollsyon
saglar (59,60).

+ Fleksible skoplarin caplarinin kiictiltiilmesi Gireterorenoskopun Uretere yerlestirilmesini kolaylastiracak ve gelismis
sivi akisi nedeniyle daha dusuk intrarenal basing ve daha iyi goriintliyt saglayacaktir. (LE:2, GR:1).

Robotik Uretererorenoskop

On kanitlar robot destekli RIRC'In geleneksel RIRC (61,62) ile karsilastirildiginda manevra kabiliyeti ve operasyon
sonuclari agisindan herhangi bir dnemli avantaj sunmadigini géstermektedir. Robot destekli RIRC mesleki radyasyona
maruz kalmayive insan glicii talebini azaltsa dayiiksek satin alma ve bakim maliyetlerinin yani siraisletme tesislerindeki
alan gereksinimleri Ureteroskopi icin robotik bir sistemin yaygin olarak kabul gérmesini sinirlamaktadir (63,64).

.« Robot destekli RIRC, klasik RIRC uygulamalarina benzer sonuglar saglar (LE:2, GR:2).
- Robot destekli RIRC mesleki radyasyona maruz kalmayi azaltir ancak yiiksek satin alma ve bakim maliyetleri
bulunmaktadir (LE:2, GR:2).

Lazer Litotripsi

RIRC'ta kullanilan yiiksek glicli Ho:YAG lazer cihazlan daha diisiik giiclii Ho:YAG lazer cihazlarina kiyasla daha kisa
calisma suresi ve daha yiiksek tastan yoksunluk oranlari ile iliskilendirilebilir (65-68). Daha dislik frekans, daha yliksek
enerji ve daha kisa darbe siiresi ayarlarina sahip Holmium: Yttrium Aluminium Garnet (Ho:YAG) lazer taslar parcalarken;
daha yuksek frekans, daha dusik enerji ve daha uzun darbe siresi ayarlarina sahip Ho:YAG lazer uygulamasi ise tasi
toz yapma yetenegine sahiptir (69,70).
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Thulium fiber lazer RIRC'ta litotripsi icin yeni bir ydntemdir ve hem etkili hem de giivenli oldugu gésterilmistir. Yiiksek
frekanslar ve azaltilmis geri yer degistirme dahil olmak Gizere thulium fiber lazerin ¢cok yonli kullanim imkani, Ho:YAG
lazere kiyasla daha ylksek tas fragmantasyon verimliligini saglar (71-75). Ancak 6zellikle yetersiz irrigasyonun oldugu
dilate olmayan toplayici sistemlerde ve uzun sureli bir islem durumunda daha ytiksek ayarlarda hem Ho:YAG hem de
thulium fiber lazer uygulamasinin ortaya koyacagi termal etki dikkate alinmalidir. Bu bulgulari dogrulamak icin daha
fazla calisma gereklidir.

« HoYAG lazer RiRC'ta litotripsi icin konvansiyonel tedavi yéntemidir; thulium fiber lazer ise yeni, umut verici ve
uygulanabilir bir alternatiftir (LE:2, GR:B).

Tas Geri Alma

Bir tas yonetimi stratejisinin digerine (toz haline getirme veya parcalama) tercih edilmesini destekleyecek cok az
kanit oldugundan tasin 6zelligi ve trologun tercihine gore bireysel olarak karar verilmelidir (76,77). Taslari parcalama
yaklasimi daha kisa islem siiresi ile iliskilendirilmistir ancak tas parcalarn RiRC'tan sonra kendiliginden gecis icin
birakildigindan bu tas parcalarinin varlidi ile iliskili istenmeyen olaylarin orani daha yiiksek olabilir (78). Basket veya
aspirasyon teknigi ile tas parcalarinin aktif olarak ¢ikarilmasi daha yiiksek bir tastan yoksunluk orani saglayabilir ancak
bu gozlemleri desteklemek icin cok merkezli randomize kontrolll calismalara ihtiyac vardir. (79-81).

« Hem toz haline getirme hem de fragmanlarin RiRC sirasinda basket ile alinmasi tas temizleme acisindan esdeger
yontemlerdir (LE:2, GR:1)

« Aspirasyon (suction) ozelligi tasiyan giris kiliflari; tas retropulsiyonunu azaltabilir, tastan yoksunluk durumunu
iyilestirebilir, goriintu kalitesini iyilestirebilir ve intrarenal basinci azaltabilir (LE:3, GR:1)

Sonlandirma Stratejisi

Bir cikis stratejisi olarak dogrudan goris altinda UAS'In ¢ikarilmasi gézden kacabilecek lireteral hasari tespit etmek
icin zorunludur (82). Genellikle Ureterik yaralanma ve tas fragmanlari varliginda yeterli idrar akisini saglamak icin bir JJ
stent yerlestirilir (83). Ameliyat sonrasi JJ stent yerlestirilmesi daha kiiclk kalibreli Gireterler icin daha uzun stent suresi
gerektirip, stent yerlestirme gerekliligi Ureteral 6dem ve Ureter hasari durumuna baghdir (84,85). Bununla birlikte
JJ stent varligi bazi hastalarda alt Uriner sistem semptomlarina (LUTS) yol acabilir (86). Bu nedenle stent yerlestirme
karari cerrah tercihine ve hasta faktorlerine dayanmaktadir. JJ stentin yerlestirilmesi basit vakalarda veya hastanin
zaten yerinde stenti varsa (6nceki ameliyatta proksimal kisma erisilememesi nedeniyle veya 6nceki tedavinin
ardindan yerlestirilmis olan) atlanabilir; bu durum post-operatif stent ihtiyacini ortadan kaldiracaktir. Bir ucu ipli stent
geleneksel JJ stent varliginin neden oldugu potansiyel LUTS'u hafifletebilir. LUTSu iyilestirmek icin a-blokerlerin veya
antikolinerjik ajanlarin kullaniimasi 6nerilir (87-89).

- Bir cikis stratejisi olarak UAS'In dogrudan gorts altinda alinmasi onerilir (LE:3, GR:A).

Ameliyat Sonrasi Goriintiileme ve Tassizlik Durumunun (SFR) Degerlendirmesi

Ultrasonografi, KUB ve NCCT, tastan yoksunluk durumunu degerlendirmek icin yaygin olarak kullanilan gériintiileme
yontemleridir. Ultrasonografi ve KUB takipte potansiyel obstriiksiyonu dislindiren geri kalan tas parcalan ile
dilatasyonun varligini, derecesini tanimlamak icin yeterli yontemlerdir (90), NCCT ise 2 mm’den kiiglk tas parcalarinin
belirlenmesinde ylksek givenilirlik derecesi ile tavsiye edilir (91). Dlstk radyasyon dozu ile uygulanan NCCT obez
olmayan hastalar icin yeterlidir (VKi <30 kg/m2) ve normal NCCT ile benzer teshis oranlarina sahiptir ancak daha
disiik radyasyon maruziyeti 6nemli avantajidir. GUnumiizde tassizlik durumu literatiirde tam olarak yeterince
tanimlanmamis olup ve bu durumun degerlendirmesi icin disiintlen optimal zamanlama konusu da belirsizdir.
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Tassizlik durumu degerlendirmek icin kabul edilebilir geri kalan tas fragman boyutunu, incelemenin zamanlamasini
ve en uygun goriintiileme modalitesini tanimlamak icin genis serileri iceren daha fazla kontrolli ¢alismaya ihtiyag
vardir (92,93).

. Ultrasonografi ve KUB takipte potansiyel obstriiksiyonu distindiiren geri kalan tas parcalari ile dilatasyonun
varligini, derecesini tanimlamak icin yeterli yontemlerdir (LE:3, GR:A).
« Tassizlik orani RIRC'tan 3 ay sonra degerlendirilmelidir ve NCCT bunun icin en dogru yontemdir (LE:1, GR:A).

Komplikasyonlar

Maodifiye Clavien-Dindo siniflamasi RIRC operasyonunutakip eden komplikasyonlarin ciddiyet derecesinisiniflandirmak
amaciyla kullanilir (94-96). RiRC ile iliskili komplikasyonlarin cogu hafif olup, bildirilmis olan komplikasyonlarin %677 si
evre |, 22,7'si evre Il ve %7,2'si ise evre lII'tur. Ciddiyeti ylksek komplikasyonlarin (evre IV) orani ise %2,4'tur (97).

Tablo 2. RiRC Komplikasyonlari ve Oranlari

Komplikasyon Derecesi Yiizde

Evrel %67,7

Evre ll %22,7

Evre lll %7,2

Evre IV %2,4
Kanama

RIRC sonrasi vaskiiler komplikasyonlar oldukca azdir. Potansiyel damar hasarinin nedeni lreter ve toplayici sistemin
aletler tarafindan perfore olmasi olabilir (6rnegin UAS yerlestiriimesi, Ho:YAG lazer litotripsi uygulamasi, kilavuz tel
veya kateter yerlestirilmesi ile gelisebilen). Ayrica kronik bobrek yetmezIigi ile antikoagtilan tedavi varligi veya yiiksek
bobrek ici basincin aniden hizla dekompresyonu ile de gelisebilir (94,95,98).

Ureter perforasyonu veya aviilsiyonu semi-rigid URS sirasinda oldukca fazla bildirilmis olsa da (99) bu olaylardan sonra
ciddi kanama gelisme durumu oldukga nadirdir. Zorlamali UAS yerlestirilmesine bagli renal toplayici sistemin perfore
olmasi ciddi kanamalara neden olabilir. Ho:YAG lazer litotripsi kullanimi yanhslikla pelvis ve kaliksiyel mukozada termal
hasar olusumuna ve kanamaya neden olabilirancak bu sekilde gelisen kanamalar cogunlukla kendisini sinirlamaktadir.
Bu durumlarda mevcut Ureteral giris kilifinin kapaginin gecici sireligine kapatilmasi pihti olusumunu ve kanamanin
durmasini saglayabilmektedir.

RIRC sonrasi perirenal hematom, psédoanevrizma formasyonu veya arterio-vendz fistiil olusumu raporlanmistir
(99). Yuksek intrarenal basing ve uzamis operasyon siiresi ayni zamanda Uriner sistem enfeksiyonu riskini arttiran
onemli faktorlerdir. Bu komplikasyonlar sonrasinda anjiografi ve stiperselektif embolizasyon ilk tedavi ydontemi olarak
onerilmekte olup, nadiren nefrostomi takilmasi gerekebilir (99).

« RIRC sonrasi kanama genelde kendini sinirlayan kanamalardir, siddetli kanama orani nadirdir. (LE:4, GR: A)
- Siddetlikanama genellikle renal toplayici sistemin aletler iler perfore olmasiyla, direkt veya indirekt, artmig intrarenal
basincin ani dekompresyonu sonucu olusur (LE:4, GR:A)

Enfeksiy6z komplikasyonlar
Post-operatif enfeksiyon, RIRC sonrasi en cok raporlanan komplikasyondur. islem sonrasi gelisen ates (%4,9), sepsis
(%0,5) ve septik sok (%0,3) en sik gorilen enfektif problemlerdir (98).
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Orta akim idrar kiltlirinde Greme olmasi, enfeksiyon taslari, fazla tas yikda, irrigasyonun fazla olmasi ve uzamis
operasyon siiresi RIRC sonrasi enfeksiyon gelisimi icin temel risk faktorleridir (96). Pre-operatif semptomatik bakteriirisi
olan hastalarda uygun antibiyoterapinin verilmesi gerekirken, riner sistem enfeksiyonu olmayan hastalarda uzamis
antibiyoterapi verilmesinden kaginilarak tek doz uygun proflaktik antibiyoterapi verilmesi en uygun yaklasimlardir.
idrar kiltiiriinde Greme olan hastalarda uygun antibiyoterapi verilmesi, kiiltiir negatif olan hastalarda genis
spektrumlu proflaktik antibiyoterapi verilmesi, uygun proseddirle yerlestirilmis UAS, iyi secilmis irrigasyon yonetimi,
intraoperatif intrarenal basinci minimale indirgemek, operasyon siiresinin uzamasindan kacinmak ve operasyon
sonrasi foley kateter yerlestirmek postoperatif enfeksiyondan korunmak icin uygulanabilecek en 6nemliyaklasimlardir
(95). RIRC islemi sirasinda vakumlu aletleri kullanmanin intrarenal basinci diistirdiigii ve operasyon siiresini kisalttigi
g6zlemlenmis olup (80) operasyon sonrasinda enfeksiyon riskini azaltabilecegi diistintilmektedir.

Genellikle idrar yolu enfeksiyonuna bagh operasyon sonrasi ates kiiltlire uygun antibiyoterapi ile gerilerken, Girosepsis
ve septik sok tablosunda erken ve hizli tanimlama yapilarak tedavi icin gerekenler hizla yapilmalidir. Q-SOFA skoru
(degismis mental durum, [Glasgow Koma Skoru <15], hipertansiyon [sistolik<100 mmHg), artmis solunum saysi [>22/
dakika] potansiyel Greosepsis durumunu éngdrmeyi en kolay ve hizli saglayabilecek faktorledir. Beyaz kiire sayisinin
<3 X 10%/L olmasi sepsis varligi icin bir gosterge olabilir (99). Uygun ve erken antibiyotik tedavisi resisiitasyon destedi,
transflizyon veya vasopressor ajan kullanimi, entiibasyon veya mekanik ventilasyon septik sokun tedavisinde gerekli
olabilecek yaklagimlardir. (100).

- Intrarenal basing ve operasyon siiresi RIRC operasyonunda sinirlandirilmalidir. (LE:3, GR:A)

Ureter Hasan

RIRC sonras! bildirilen iireter hasari orani azdir, bunun nedeni ise UAS cikarildiktan sonra lreterin rutin olarak tekrar
degerlendiriimemesidir (98). Bu nedenle RIRC sonrasinda lireteroskopi yapilarak tireter limeni UAS cikarildiktan sonra
rutin olarak gortintilenmelidir ve Ureter duvar hasari, Endoskopik Siniflama Sistemine gore siniflandiriimalidir (83,84).
Ureter duvarina ait hasarlar bu yaklasimla %30,4- 46,5 oraninda daha fazla oranda raporlanabilir. (41)

Hafif mukoza hasarlari ve yiizeyel lezyonlarin tedavisi Ureteral stentin 10-14 gin kalmasi disinda 6zel 6nlemler
gerektirmemektedir. Ureter perforasyonu durumunda ise Ureteral stent 6 haftaya kadar uzun siire tutulabilir (99).
Komplet Ureter aviilziyonu olmasi durumunda ise Ureteral rekonstriiksiyon islemi gerekmektedir (100).

« Operasyon oncesi Ureteral stent takilmasi Ureterde pasif dilatasyona neden olabilir ve Ureter giris kilifi ile iliskili
olabilecek hasari engelleyebilir (LE:2, GR: A).

TARTISMA
RIRC operasyonunun etkili ve giivenli bir sekilde yapilabilmesi icin gerekli olan éneriler ve destekleyici belgeler bu
kilavuzda verilmistir.

Cikar Catismasi
Yazarlar arasinda herhangi bir ¢ikar catismasi bulunmamaktadir.

Finansman
Yazarlar bu ¢alismada herhangi bir finansal destek almadigini beyan etmislerdir.
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All submissions are screened by a similarity detection software (iThenticate), and the limitation without similarity is 20%.
Endourology Bulletin requires each submission to be accompanied by an Copyright Agreement and Acknowledgement of
Authorship Form (available for download https:/dergipark.org.tr/). Authors must obtain permission from the copyright hold-
er when using previously published content, including figures, tables, or any other material in both print and electronic for-
mats. In this regard, legal, financial, and criminal liabilities belong to the author (s).
Statements or opinions expressed in the manuscripts published in Endourology Bulletin reflect the authors views (s) and not
the opinions of the editors, the editorial board, or the publisher; the editors, the editorial board, and the publisher disclaim
any responsibility or liability for such materials. The final responsibility regarding the published content rests with the authors.
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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.
Ozgun Arastirma makaleleri klinik veya temel arastirma sonuclarini icermeli, elestirel okuyucular icin kabul edilebilir olacak
kadar iyi belgelenmelidir. En fazla 4000 kelime olmali ve sirasiyla asagidaki basliklari icermelidir;

e  Baslik (hem Turkce hem ingilizce)

o  Ozet (hem Turkce hem Ingilizce)

e Anahtar Kelimeler (hem Turkce hem ingilizce)

e (Giris

e  Gerec ve yontemler

e Bulgular



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

Tartisma
Sonuglar
Sekillerin ve tablolarin basliklari (gerekirse)
Kaynaklar
Olgu sunumlari en fazla 2000 kelime olmali ve sirasiyla asagidaki basliklari icermelidir;
e  Baslik (hem Turkce hem ingilizce)
e Ozet (hem Turkce hem ingilizce)
e Anahtar Kelimeler (hem Turkce hem ingilizce)
o Giris
e Olgu sunumu
e Tartisma ve Sonug
e  Sekillerin ve tablolarin basliklari (gerekirse)
e Kaynaklar
Derlemeler yapilandiriimis olmali, en fazla 5000 kelimeden olusmali ve sirasiyla asagidaki basliklari icermelidir;
e Baslik (hem Turkce hem ingilizce)
e Ozet (hem Turkce hem ingilizce)
e Anahtar Kelimeler (hem Turkce hem ingilizce)
e Anametin
e Sonug
e Sekillerin ve tablolarin basliklari (gerekirse)
e Kaynaklar
Sistematik derlemeler icin yazarla PRISMA yoénergelerine uymalidir; http:/www.prisma-statement.org/documents/PRIS-
MA%202009%20checklist.pdf

Editére Mektuplar en fazla 1000 kelime olmali ve asagidaki alt basliklarr icermelidir;
e Baslk
e Anahtar kelimeler
e Anametin
e Sekillerin ve tablolarin basliklari (gerekirse)
e Kaynaklar
Sekillerin ve tablolarin yayina hazirhgi
o  Sekiller, grafikler ve fotograflar, makale yukleme sistemi araciligiyla ayri dosyalar (JPEG formatinda) halinde
sunulmalidir.
e Dosyalar bir Word belgesine veya ana belgeye gomulmemelidir.
e Seklin alt birimleri oldugunda; alt birimler tek bir géruntd olusturmak icin birlestiriimemelidir. Her alt birim, basvuru
sistemi araciligiyla ayri ayri sunulmalidir.
e Sekil alt birimlerini belirtmek icin goéruntiler Arabik rakamlarla (1,2,3...) numaralandiriimalidir.
e Gonderilen her bir seklin en dtstuk co6zunurltga 300 DPI olmalidir.
e  Sekillerin basliklari ana belgenin sonunda listelenmelidir.
e Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir. Kullanilan herhangi bir fotograf icin hastadan ve/veya
yasal temsilcisinden yazili bilgilendirilmis onam alinmalidir.
Tablolar ana belgeye gémulmeli veya ayri dosyalar halinde sunulmalidir. Tablo sayisi alti adet ile sinirlandiriimalidir. TUm tab-
lolar, ana metinde kullanildigr 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
3yazardan sonrasticin ‘et al.” veya ‘ve ark.” ifadesi kullaniimalidir. Kisaltmalar Index Medicus’ a uygun olmalidir.

Kaynaklarin sonuna alinti yapilan makalelerin doi linki eklenmelidir.


http://www.prisma-statement.org/documents/PRISMA%202009%20checklist.pdf
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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 kasl egzersizlerinin vendz fonksiyona ve kas glclne etkisi. Stleyman Demirel Uni-
versitesi Tip Fakultesi Spor Hekimligi Anabilim Dali Uzmanlik Tezi. Isparta: Stileyman 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.

YazI Reddi: Yayinlanmasi kabul edilmeyen yazilar, gerekcesi ile geri génderilir.

Kabul sonrasi

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

Yazarlar, makalelerini kisisel veya kurumsal web sitelerinde, uygun alinti ve kUtUphane kurallarina bagl kalarak yayinlayabilirler.

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,

and Turkish keywords are not required for the international authors. The editorial office will provide these.

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,

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.

Original Research Articles should be maximum of 4000 words and include subheadings below;

* Title (both in Turkish and English)
» Abstract (both in Turkish and Eng

lish)

» Keywords (both in Turkish and English)

* Introduction

* Material and Methods
* Results

* Discussion

+ Conclusions

* Figures and Tables Legend (if necessary)

* References

Case Reports should be maximum of 2000 words and include subheadings below;

* Title (both in Turkish and English)

» Abstract (both in Turkish and English)
» Keywords (both in Turkish and English)

* Introduction
 Case Presentation
* Discussion and Conclusion

« Figures and Tables Legend (if necessary)

» References

Literature Reviews should be maximum of 5000 words and include subheadings below;

« Title (both in Turkish and English)

 Abstract (both in Turkish and English)
» Keywords (both in Turkish and English)

* Main text
 Conclusion

* Figures and Tables Legend (if necessary)

» References

Letters to the editor should be maximum of 1000 words and should include subheadings below;

* Title
» Keywords
* Main text



* Figures and Tables Legend (if necessary)
* References

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.

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 in journal: 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-technolo-
gy-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
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 corresponding. 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.



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.



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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