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Abstract 
Background: Technology advancement of retrograde intrarenal surgery is 

important in elevating its efficiency and safety for renal and upper ureter stone 

management.   

Objectives: To evaluate the efficiency and safety of retrograde intrarenal 

surgery with a flexible and navigable ureteral access sheath in the management 

of renal and upper ureter stones. 

Patients and Methods: It was a clinical prospective follow-up study carried 

out in Life Private Hospital in Kalar city, Kurdistan region, Iraq, over the 

period of one year, from 1st of January to 31st of December 2024. A sample 

of one hundred patients underwent retrograde intrarenal surgery with a flexible 

and navigable sheath.  The diagnosis of stones was done by a researcher and a 

Radiologist or referral from other physicians from different specialties through 

abdominal ultrasound and computerized tomography scan. 

Results: The preoperative clinical co-morbidities were present in 37% of 

patients, commonly diabetes mellitus (18%), hypertension (12%), and heart 

disease (7%). The preoperative urine culture was positive in 17% of patients. 

Preoperative stent was done for 31% of patients, commonly for non-

compatible ureter (20%), pain (9%), and sepsis (2%). No stone fragments or 

sepsis were reported postoperatively among the patients studied.   

Conclusion: The retrograde intrarenal surgery using flexible and navigable 

ureteral access sheath is an effective and safe surgical procedure in the 

management of kidney and upper ureter stones. 

Keywords: Kidney stone, Retrograde intrarenal surgery, Flexible and 

navigable sheath.

  

Introduction 
Urinary stone disease represented nowadays a common benign public health problem all over the world. 

The kidneys are bean-shaped organs that weigh between 150 and 200 grams in males and roughly 120 

to 135 grams in females. They have medial concavity and lateral convexity. Typically, the 

measurements are 10-12 cm in length, 5-7 cm in breadth, and 3-5 cm in thickness. Each kidney is 

approximately the size of a fist. They are located between the transverse processes of T12 and L3 on 

the posterior abdominal wall, retroperitoneally. In relation to the lower poles, both upper poles are often 

orientated somewhat medially and posteriorly. It may indicate a superior pole renal mass or a horseshoe-

shaped kidney if the upper renal poles are orientated laterally. Additionally, because of the liver, the 

right kidney typically occupies a slightly lower position than the left kidney (1). The incidence of stone 
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diseases were approximately 10% globally (2). 

Prevalence of renal calculi differs across various 

countries and regions, with global prevalence 

reported to range between 1% and 20%, with 

higher reported rates in the United States of 

America (7–13%), followed by Europe (5–9%) 

and Asia (1–5%) (3). This prevalence 

discrepancy is attributed to variations in 

geographic factors, genetics, nutrition, 

environment, and race, as well as the spectrum of 

disorders that lead to stone formation. To 

mitigate these impacts, it is essential to manage 

stones effectively and safely to reduce morbidity 

rates (4).  Major treatment options applied for 

management of upper urinary tract stones are 

shockwave lithotripsy (SWL), retrograde 

intrarenal surgery (RIRS), and percutaneous 

nephrolithotomy (PCNL) or even open or 

laparoscopic surgery (5). Recently, the RIRS is 

regarded as the most preferable surgery by 

surgeons and patients (6). The RIRS is involving 

use of flexible ureteroscope and effective 

lithotripter like holmium: yttrium aluminum 

garnet (holmium:YAG) laser used as a valuable, 

multilateral and minimally invasive procedure 

for urolithiasis management (7). The vacuum-

aided or suction aspiration sheath had an 

important role in improving stone free rate (SFR) 

and lowering postoperative infection related to 

negative effect of high intrarenal pressure and 

temperature during laser lithotripsy (8). Use of 

flexible and navigable ureteral access sheath 

(FANS) has shown better outcomes including 

earlier high SFR, low intraoperative and 

postoperative complications and low hospital re-

admission rate (9). Currently, various treatment 

guidelines of renal stones include the RIRS as a 

first or second option, even in large-sized stones 

(>2 cm)5, (10). Additionally, to improve safety, 

effectiveness, and satisfaction for both patients 

and surgeons, newer techniques have emerged, 

including high-power holmium: YAG lasers, 

thulium fiber lasers, and single-use digital  

ureteroscopes. Nevertheless, surgeons 

encountered numerous limitations with RIRS, 

including postoperative complications, cost-

effectiveness, and the simultaneous use of new 

instruments (11). Main indications for RIRS are 

renal stones>1.5 cm that are not amenable to 

SWL, the patient’s preference, and the patient’s 

social status (12). Other indications are 

radiolucent stones, multiple stones unfeasible for 

SWL, use of anticoagulants, coexisting renal and 

ureteral stones, and bleeding diseases (11). The 

RIRS could be indicated in the treatment of >2 cm 

renal stones with 71-95% SFR (13). Significant 

and continuous technological advancements in 

endoluminal endourology are expanding the 

clinical scope of RIRS. The RIRS is a minimally 

invasive surgery that changed from second to first 

interventional option in the management of renal 

stones ≤2 cm in size with high SFR5, (10). Like 

other surgical procedures, different intraoperative 

complications are reported, such as discomfort 

from a ureteral stent, forniceal rupture, bleeding, 

injuries to the ureteral wall, and migration of 

fragments. Postoperatively, the most prevalent 

complications are fever, urinary tract infections 

(14), and sepsis (15). Rarely, the sepsis could lead 

to serious complications (organ failure, 

respiratory and cardiac complications) and death 

(13). The reported overall postoperative 

complication rate of RIRS ranges from 9% to 

25%, with a predominant Clavien grade I or II 

(16). The current study aimed to evaluate the 

efficacy and safety of retrograde intrarenal 

surgery using a flexible, navigable ureteral access 

sheath for the management of renal and upper 

ureteral stones. 

Patients and Methods 

Study design: The present study was a clinical 

prospective follow up study carried out in Life 

private hospital in Kalar city, Kurdistan region-

Iraq through the period of one year from 1st of 

January to 31st of December, 2024. The studied 

population was patients with kidney and upper  
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ureter stones. Adult age patients (≥18 years) with 

upper ureteral or renal stone ranging from 10 to  

25 mm were included. Exclusion criteria were 

abnormal renal anatomy, pregnancy, active 

urinary tract infection, and renal stone larger than 

25 mm, coagulopathy and patients refused to 

participate in the study. Ethical approval was 

guaranteed by the local Ethics Committee of the 

Life Hospital, Kalar (September 2024) and the 

University of Diyala/ College of Medicine. The 

patient’s approval and informed consent form 

were obtained, and the management of 

complications was accordingly addressed. A 

sample of 100 patients who underwent RIRS 

using FANS was selected after meeting the 

eligibility criteria. 

Data collection: Patient information was 

collected directly and entered into a questionnaire 

designed by researchers. The questionnaire 

included demographic characteristics of patients 

(age and gender), stones characteristics (location, 

size, laterality, number, Hounsfield unit and 

previous interventions), preoperative 

characteristics of patients (clinical co-

morbidities, urine culture, preoperative stent and 

reasons of stent) and outcomes of patients 

underwent RIRS using FANS (fever, sepsis, 

macroscopic hematuria, pain after stent removal, 

forniceal rupture, ureter avulsion, blood 

transfusion, residual stones fragment ≥4mmand 

lower urinary tract symptoms). The diagnosis of 

stones was made by a researcher and a 

Radiologist, or by referral from other physicians 

in different specialties, using abdominal 

ultrasound and computed tomography. Under 

either spinal anesthetic or general anesthesia, all 

operations are performed in the lithotomy 

position. An 8.5/9.5 Fr semi-rigid ureteroscope 

(Wolf, Germany) is used to implant a 0.038 Fr 

guidewire into the renal pelvis under fluoroscopic 

supervision. The pelvicalyceal system is assessed 

through retrograde pyelography. To achieve the 

desired suction effect as determined by the  

vacuum's suction parameter, the suction channel 

is connected to a vacuum device with a pressure- 

regulating ventilation slit, keeping the lowest 

intrarenal pressure after it has been confirmed that 

the 10 Fr FANS (Figure 1) (Innovex®; China) tip 

reaches the ureteropelvic junction. The flexible 

URS is retracted to the FANS's end aperture 

following a collecting system inspection (Figure 

1). FANS is advanced to the targeted renal calyx 

with the help of the 7.5 Fr digital flexible 

ureteroscope (Hug-Med Company, China) was 

inserted. Stones are disintegrated using a 273µ 

holmium laser fiber (Litho 30 W Holmium laser, 

Quanta System, Samarate, Italy). A fragment- 

collecting container attached to the suction tube is 

another feature of the FANS concept that we 

employ. The suction characteristic of this 

technology makes it possible to gather the pieces 

and send them to the patient for stone examination 

(Figure 2). In case of difficult ureteroscopy like 

tight ureter or ureteric stricture only JJ stent 

placed under fluoroscopic guidance and terminate 

the procedure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

B 

Figure 1. A: Flexible Navigable Ureteral Access Sheath bending 

with Flexible Ureteroscopy, limit use of the Dormia basket for 

stone relocation, and B: Duringstoen dusting of lower pole stone 

where the fragments sucked by Flexible Navigable Ureteral Access 

Sheath. 

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1413


ORIGINAL RESEARCH 

Published: 25 December 2025  

DOI: 10.26505/djm.v29i2.1413 Diyala Journal of Medicine 

4 December 2025, Volume 29, Issue 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The patients were followed up postoperatively 

for 1,2 weeks or one month if patient needed for 

prolong JJ placement and assessment of 

complications and SFR. The complications were 

assessed for any patient complain like fever or 

pain, those using ultrasound for stone free and 

other laboratory test if needed. All complications 

were managed conservatively by hydrations, 

analgesia and oral antibiotics. No operative 

procedure used except for JJ stent removal. 

Statistical Analysis 

The patient's information was entered and 

interpreted statistically by SPSS program-26 and 

suitable tables were implemented accordingly. 

Results 

Demographic characteristics: This study included 

one hundred patients underwent RIRS using 

FANS with mean age of (34.2 years) and range 

of 18-60 years; 18% of patients were in age group 

<30 years, 34% of them were in age group 30-39 

years, 26% of them were in age group 40-49 

years and 22% of them were in age of 50 years 

and more. Male patients were more than female 

patients (61% vs. 39%) (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stones characteristics: Most of studied patients 

had renal stones, while 14% of them had ureter 

stones. Mean stones size was (16.4 mm). 

Unilateral stone present in 89% of patients, while 

bilateral stones present in 11% of them. About 

two thirds of patients had single stone and 31% of 

them had multiple stones. Hounsfield unit was 

≤1000 in 36% of patients and more than 1000 in 

64% of them. Previous interventions were 

extracorporeal shock wave lithotripsy (11%), 

ureterorenoscopic (9%), retrograde intrarenal 

surgery (4%) and percutaneous nephrolithotomy 

(2%). (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Suction container of fluid with bacteria 

and debris that could be escaped into systemic 

circulation leading to postoperative fever and sepsis. 

Variable No.  % 

Age mean±SD (34.2±8.8 years) 

<30 years 18 18.0 

30-39 years 34 34.0 

40-49 years 26 26.0 

≥50 years 22 22.0 

Gender   

Male 61 61.0 

Female 39 39.0 

Total  100 100.0 

 

Table 1. Demographic characteristics of patients 

underwent RIRS using FANS. 
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Preoperative characteristics: The preoperative 

clinical co-morbidities were present in 37% of 

patients, commonly; diabetes mellitus (18%), 

hypertension (12%) and heart disease (7%). The 

preoperative urine culture was positive in 17% of 

patients. Preoperative stent was done for 31% of 

patients, commonly for; non-compatible ureter 

(20%), pain (9%) and sepsis (2%). (Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcomes of patients who underwent RIRS 

using FANS: Postoperative complications 

following RIRS using FANS were commonly 

lower tract symptoms (16%), pain after stent 

removal (11%), and less commonly macroscopic 

hematuria (1%) (Table 4 and Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

Variable No.  % 

Location  

Kidney  86 86.0 

Ureter  14 14.0 

Stone size mean±SD (16.4.2±4.7 mm) 

Laterality   

Unilateral  89 89.0 

Bilateral 11 11.0 

Stone number  

Single  69 69.0 

Multiple  31 31.0 

Hounsfield unit  

≤1000 36 36.0 

>1000 64 64.0 

Previous interventions  

No  74 74.0 

ESWL 11 11.0 

URS 9 9.0 

RIRS 4 4.0 

PCNL 2 2.0 

Total  100 100.0 

 

Table 2. Stones characteristics. 

Variable No.  % 

Clinical co-morbidities  

No  63 63.0 

Diabetes mellitus  18 18.0 

Hypertension  12 12.0 

Heart diseases  7 7.0 

Urine culture  

Positive  17 17.0 

Negative  83 83.0 

Preoperative stent  

Yes   31 31.0 

No  69 69.0 

Reasons for preoperative stent   

No stent 69 69.0 

Sepsis  2 2.0 

Pain  9 9.0 

Non-compatible 

ureter  

20 20.0 

Total  100 100.0 

 

Table 3. Preoperative characteristics of patients 

underwent RIRS using FANS. 
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Variable No.  % 

Fever    

No  100 100.0 

Sepsis   

No  100 100.0 

Macroscopic hematuria   

Yes  1 1.0 

No  99 99.0 

Pain after stent removal     

Yes  11 11.0 

No  89 89.0 

Forniceal rupture  

No  100 100.0 

Ureter avultion 

No  100 100.0 

Blood transfusion  

No  100 100.0 

Stone fragment ≥4mm 

No  100 100.0 

Lower urinary tract symptoms 

Yes  16 16.0 

No  84 84.0 

Total  100 100.0 

 

Table 4. Outcomes of patients who underwent RIRS using FANS. 

Figure 3. Postoperative complications of RIRS using FANS. 
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Discussion 

The retrograde intrarenal surgery is essential 

surgical operation in management of renal stones 

and upper ureter stones. Advancement of 

technology including laser therapy helps to 

acquire better outcomes of this surgical 

procedure. However, remaining dusts following 

laser stone dusting (Figure 2) potentiates the 

development of new stones. For that, application 

of FANS is required to prevent this 

complication17. The current study showed that 

mean age of patients underwent RIRS with FANS 

was (34.2 years) with predominance of male 

gender. These findings are inconsistent with 

recent cross-sectional study conducted in Iraq 

which revealed that mean age of patients 

underwent RIRS was (42.5 years) with equal 

gender distribution 18. This inconsistency might 

be attributed to differences in sample size and 

methodology between different studies. The 

present study found that most of patients 

underwent RIRS with FANS had renal stones, 

while 14% of them had ureter stones with mean 

stones size of (16.4 mm). These findings are in 

agreement with results of an international, 

multicenter, and superiority randomized 

controlled trial study in China which showed the 

effectiveness of RIRS with FANS in renal stones 

≤30 mm (19). In our study, previous interventions 

were extracorporeal shock wave lithotripsy 

(11%), ureterorenoscopic (9%), retrograde 

intrarenal surgery (4%) and percutaneous 

nephrolithotomy (2%). These findings are similar 

to results of previous Chinese study (20). 

Previous retrospective Turkish revealed that 

RIRS was effective and safe in patients managed 

by previous interventions (21). In the present 

study, the preoperative clinical co-morbidities 

were present in 37% of patients, commonly 

diabetes mellitus (18%), hypertension (12%), and 

heart disease (7%). A recent retrospective study 

conducted in Singapore reported higher efficacy 

and safety of RIRS with FANS in patients with 

preoperative clinical comorbidities (22). Our 

analysis also showed that a preoperative stent was 

placed for 31% of patients, commonly for a non-

compatible ureter (20%), pain (9%), and sepsis 

(2%). This finding is consistent with results from 

the literature, which reported a low need for 

preoperative stenting in patients who underwent 

RIRS with FANS; however, stenting improved 

the success rate of access sheath placement (23, 

24). In the current study, postoperative 

complications following RIRS using FANS were 

commonly lower tract symptoms (16%), pain 

after stent removal (11%), and, less commonly, 

macroscopic hematuria (1%). These findings are 

close to the results of a large, prospective, 

multicenter, real-world study by the European 

Association of Urology, which reported minor 

adverse postoperative outcomes of RIRS using 

FANS (25). In our study, no patients who 

underwent RIRS using FANS had postoperative 

fever or sepsis. Consistently, a recent 

retrospective Chinese study reported a lower 

postoperative complication rate for RIRS with a 

suctioning access sheath as compared to 

traditional RIRS, especially the infection (26). 

Our study found that all patients who underwent 

RIRS using FANS had no stone fragments≥4mm. 

This finding is parallel to results of a prospective 

global multicenter study by the European 

Association of Urology, which reported that 

immediate postoperative SFR following RIRS 

using FANS reached 100% (27). Another 

retrospective multi-center study conducted in 

China reported an SFR of 95.67% one month 

following RIRS using FANS in the management 

of upper urinary tract stones (28).  

Conclusion 

In conclusion, the retrograde intrarenal surgery 

using a flexible and navigable ureteral access 

sheath is an effective and safe surgical procedure 

in the management of kidney and upper ureter 

stones. The stone-free rate following retrograde 

intrarenal surgery using a flexible and navigable  
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sheath is high with minor postoperative 

complications. This study recommended the 

retrograde intrarenal surgery using a flexible and 

navigable sheath as a first option in the 

management of urolithiasis, especially for stone 

sizes of 20-25 mm. Encourage the use of FANS 

for large renal stones (>10 mm), particularly for 

multiple or lower-pole stones, as it improves 

irrigation and visibility, particularly during 

prolonged procedures. When repeated 

instruments are anticipated during the procedure, 

reducing high intrarenal pressure is important for 

reducing the risk of pyelovenous or 

pyelolymphatic backflow and infection. FANS 

can replace the dormia basket with a use. 
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 تحسين سلامة المريض ونوعية حياته مع تقليل إعادة دخول المستشفى بعد جراحة حصى الكلى بالمنظار

(RIRS) 

 1 أوس عبد الجليل خليل 

 

 الملخص

 كفاءتها وسلامتها في علاج حصوات الكلى والحالب العلوي.يعُد التقدم التكنولوجي في جراحة الكلى الرجعية داخل الكلى مهمًا في رفع   الخلفية:

 تقييم كفاءة وسلامة جراحة الكلى الرجعية باستخدام غمد مرن وقابل للمرونه في علاج حصوات الكلى والحالب العلوي. الأهداف: 

ليم كردستان العراق خلال فترة عام واحد أجريت دراسة متابعة سريرية مستقبلية في مستشفى لايف الخاص في مدينة كلار؛ إق  المرضى والطرق: 

على عينة من مائة مريض خضعوا لجراحة الكلى الرجعية داخل الكلى باستخدام غمد مرن وقابل للطي. تم   2024ديسمبر    31يناير إلى    1من  

جات فوق الصوتية على  تشخيص الحصوات من قبل الباحث وأخصائي الأشعة أو الإحالة من أطباء آخرين من تخصصات شخصت من خلال المو

 البطن والتصوير المقطعي المحوسب.

٪( وارتفاع ضغط  18٪ من المرضى، وأكثرها شيوعًا؛ داء السكري ) 37كانت الأمراض المصاحبة السريرية قبل الجراحة موجودة لدى  النتائج:  

الحالب قبل الجراحة لـ    قسطرهمن المرضى. أجُريت    ٪17٪(. كانت نتائج زارعة البول قبل الجراحة إيجابية لدى  7٪( وأمراض القلب )12الدم )

(. لم يبُلّغ عن أي بقايا حصوات أو تسمم ٪2(، وتسمم الدم )٪9(، والألم )٪20من المرضى، وكانت النتائج شائعةً لـ: عدم توافق الحالب )  ٪ 31

 دم بعد الجراحة لجميع المرضى الذين خضعوا للدراسة. 

 الكلوية الرجعية باستخدام غمد حالبي مرن سهل الملاحة إجراءً جراحياً فعالًا وآمناً في علاج حصوات الكلى والحالب العلوي. تعُد الجراحة  :الاستنتاج

 غمد مرن وقابل للتوجيه  ،الجراحة الراجعـة داخل الكلية  ،حصاة كلوية الكلمات المفتاحية:

 أوس عبد الجليل خليل المؤلف المراسل: 

 aousjaleel@yahoo.com الايميل:

 2025             نيسان        18تاريخ الاستلام:   

   2025                ايلول        4تاريخ القبول:     

     2025       الأول كانون      25تاريخ النشر:     
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