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Abstract: To compare results of retrograde intrarenal surgery and minimally invasive percutaneous 

nephrolithotomy in older patients, a retrospective study was conducted at the Department of Nephrology & Urology 

of MMDC & Ibn-e-Sina Hospital Multan from January 2021 to January 2022. The study included 135 patients, 65 

underwent M-PCNL while 70 underwent RIRS. Gender, age, BMI, ASA scores, stone location and size, ESWL 

history, SFR and relevant parameters were recorded. Characteristics like gender, age, BMI, stone size and location, 

HU and ESWL history did not vary significantly in both group  (p>0.05). Mean ASA scores and the data of ASA I 

and ASA II in both groups was also similar (p>0.05). Postoperative Clavien complications, operation time and 

postoperative transfusion rate in both groups did not vary significantly (p>0.05). M-PCNL patients had greater post 

operative SFR values (p<0.05). Retrograde intrarenal surgery and minimally invasive percutaneous 

nephrolithotomy are recommended methods in treatment of kidney stones. 

Keywords: Kidney Stones, older patients, Retrograde Intrarenal Surgery, minimally invasive percutaneous 

nephrolithotomy

 

Introduction  

 

Kidney stones is common occurrence (Keller et al., 

2020). Thus, its treatment gained importance.  The 

European Association of Urology recommend 

percutaneous nephrolithotomy (PCNL)   for treating  

stones> 2cm  and Retrograde Intrarenal Surgery 

(RIRS) and ESWL (Extracorporeal Shock-Wave 

Lithotripsy) for stones <2cm (Türk et al., 2016). With 

improvement of technology, PCNL and RIRS 

surgical procedures have also developed thus 

increasing treatment options. RIRS can now be used 

for treatment of larger stones (Türk et al., 2016). 

While in PCNL, miniature tools are used for Mini-

PCNL (M-PCNL), allowing surgery in smaller tracts. 

In M-PCNL 14–22Fr Amplatz Sheath is used (Jain et 

al., 2021). Both PCNL and RIRS are safely used in 

children and adults (Besiroglu et al., 2020; Ekici et 

al., 2018; Erkoc and Agalarov, 2019). Recently there 

has been increasing comparison between the 

effectiveness of both methods . Many studies have 

compared both procedures, particularly in children 

(Wang et al., 2019). According to meta analysis 

studies both procedures can be compared for 

treatment of kidney stones > 2cm in all age groups 

(Barone et al., 2020). This study aims to evaluate the  

comparative safety and efficacy of RIRS and M-

PCNL in older patients. 

 

Methodology 

The retrospective study was conducted at Department 

of Nephrology & Urology of MMDC & Ibn-e-Sina 

Hospital Multan from January 2021 to January 2022. 

The study included 135 patients, 65 underwent M-

PCNL while 70 underwent RIRS. Patients aged 

above 50 years were selected for the study. The 

patients with calyx stones, congenital kidney 

anomalies and previous surgical removal of kidney 

stones were excluded. All the patients signed an 

informed consent to be included in the study. The 

Ethical Board of the hospital approved the study. 

Urine culture tests, posterior anterior radiography, 

electrocardiography, coagulation, routine 

biochemistry and preoperative hemogram were 

performed. Double J (DJ) was evaluated on the first 

post operative day by applying Kidney-Urinary 

Bladder (KUB). Noncontract computed tomography 

(NCCT) was done preoperatively and post 

operatively. Stones≤ 3mm were considered stone free 

(SF) post operatively. Patients who were not SF 

secondary intervention were performed after third 

post operative month. NCCT was used for the 

evaluation of final SFR rates at sixth post operative 

month. RIRS or ESWL was used for non-SF RIRS 

group. DJ stents were used intra operatively in all 

patients and were removed after 3 weeks. Gender, 

age, BMI, ASA scores, stone location and size, 
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ESWL history, SFR, duration of hospital stay, and 

post operative complications were recorded. The 

operation was performed under general anesthesia. 

For M-PCNL guided wire was placed in ureter of the 

affected kidney and 6Fr ureter catheter was placed 

through it. Contrast media was given, and Chiba 

needle was used for kidney evaluation. After dilation 

stones were fragmented and removed using forceps. 

For RIRS, rigid uretero-renescope (URS) was used 

for gaining ureteral access. Guided wire was placed, 

and ureteral access sheath was placed over it. The 

stone was fragmented and removed.  

SPSS 18.0 was used for data analysis. RIRS and M-

PCNL groups were compared using chi-square test. 

Normal distribution continuous variable was 

evaluated through Student’s t-test, while which did 

not have normal distribution were evaluated through 

Wilcoxon test. P value ≤ 0.05 was considered 

statistically significant.  

 

Results  

Characteristics like gender, age, BMI, stone size and 

location, HU and ESWL history were similar in both 

group  (p>0.05). Mean ASA scores and the data of 

ASA I and ASA II in both groups was also similar 

(p>0.05). However, ASA III patients were 

significantly higher in RIRS group (p<0.05). This 

higher number in the retrograde intrarenal surgery 

group was due to the inability of the patients to be 

laid in prone position. ASA scores, stone 

characteristics and demographic data of the patients 

are outlined in Table I. Postoperative Clavien 

complications, operation time and postoperative 

transfusion rate in both groups did not vary 

significantly (p>0.05). Both the methods were 

considered safe. Angioembolization was performed 

in single subject in M-PCNL group, because  to 

bleeding. In terms of post operative hemoglobin loss 

and duration of hospital stay, RIRS group showed 

better results (p<0.05). Post operative SFR values 

were greater in mini-PCNL group (p<0.05). Surgical 

data is outlined in Table II.  

Table I: Demographic patient characteristics  

Variables M-PCNL 

(n=65) 

RIRS 

(n=70) 

P 

value 

Mean age 

(SD) 

59.44±9.18 60.33 ±9.66 0.534 

Gender 

Male  44 (67.6%) 48 (68.6%) 0.831 

Female 21 (32.3%) 22 (31.4%) 0.776 

BMI (kg/m2)  26.22 

±3.62 

26.83 ± 3.46 0.748 

Stone CT 

density 

918.32 

±244.27 

927.32 

±254.51 

0.229 

Stone size 25.31±7.19 23.77 ± 6.33 0.363 

(mm) 

Operation site 

Right 39 (60%) 38 (54.3%) 0.922 

Left 26 (40%) 32 (45.7%) 0.888 

Stone location 

Pelvic 31 (47.7%) 33 (47.1%) 0.937 

Upper calix 7 (10.8%) 10 (14.3%) 0.749 

Lower calix 17 (26.1%) 16 (22.9%) 0.775 

Multiple 

calix 

10 (15.3%) 11 (15.7%) 0.976 

History of 

ESWL 

16 (24.6%) 20 (28.5%) 0.641 

ASA category 

Mean  1.88 ± .62 1.98 ± .66 .119 

ASA I 33 (50.8%) 34 (48.5%) .236 

ASA II 28 (43%) 28 (40%) 0.264 

ASA III 4 (6.1%) 8 (11.4%) 0.006 

 

Table II: Surgical data  

Variables M-PCNL RIRS P 

value 

Duration of 

operation 

(minutes) 

57.69 ± 

18.33 

58.14 ± 

17.81 

0.177 

Duration of 

Hospital stay 

(days) 

2.55 ± .33 1.62 ± 0.25 .001 

SFR 

At 3 months 55 (84.6%) 51 (72.8%) 0.001 

At 6 months 60 (92.3%) 60 (85.7%) 0.006 

Postoperative 

hemoglobin 

loss (g/dl) 

1.772 ± 

0.661 

0.936 ± 

0.353 

0.002 

Postoperative 

transfusion 

rate 

3 (4.6%) 1 (1.4%) 1.100 

Postoperative complications 

Clavien 1 7 8 .973 

Clavien 2 3 2 0.100 

Clavien 3 1 0 0.273 

Post-op 

ESWL 

11 14  

Post-op RIRS 0 8  

 

Discussion  

RIRS and PCNL now are frequent treatment 

modalities and open surgery is no longer used. A 

study showed that RIRS is reliable and effective 

procedure for pediatrics, while   another study 

reported its effectiveness in elderly patients (Ekici et 

al., 2018; Erkoc and Agalarov, 2019).A Study 

conducted Ozcanli et al. by demonstrated that PCNL 
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is safe for all groups (Ozcanli and Erkoc, 2021). 

Recently both methods are being increasingly 

compared. A study conducted by Wang et al. showed 

that both methods are safe and effective; however M-

PCNL is preferable as lesser anesthesia sessions are 

required for it (Wang et al., 2019). Likewise, a study 

conducted by Ozcift et al. showed that RIRS patients 

had short hospital stays, while M-PCNL is 

advantageous in terms of cost and few anesthesia 

sessions. Unlike the results of current study, they 

reported that RIRS group had shorter operation 

duration (Özçift and Tiryaki, 2020). Zhao et al. 

conducted a comparative study of RIRS with ESWL 

and M-PCNL and PCNL. They found that RIRS and 

M-PCNL were advantageous compared to other 

methods (Zhao et al., 2020). Cabrera et al, conducted 

a systematic review and reported that for stones 

between 10-20 mm hospital stay and complication 

rate of RIRS and M-PCNL were similar (Cabrera et 

al., 2020). Another study compared RIRS and M-

PCNL and demonstrated that M-PCNL had higher 

SFR (Gu et al., 2021), like current study. Moreover, 

RIRS was considering post operative hemoglobin 

loss and hospital stay. Another study reported that M-

PCNL was advantageous  considering SFR. 

However, RIRS was superior considering 

complications (Li et al., 2022). The meta-analysis 

demonstrated that RIRS had the highest SFR among 

many procedures conducted in their study. They 

found that both procedures were advantageous 

regarding hospital stay (Jung et al., 2022). Our study 

was different from the others in terms of that it 

included patients aged above 50 years. Like previous 

literature, M-PCNL group had a higher SFR rate. 

Similarly, like previous literature RIRS was superior 

in terms of Postoperative hemoglobin loss and 

hospital stay. In current study, due to older patients, 

risk of anesthesia was considered before choosing 

surgical procedure. Factors including accompanying 

comorbid, patient position and  operation duration 

were counted. Prone position increases anesthesia 

risk in patients having lung comorbidities or those 

using anti coagulants. Considering this RIRS is 

suitable for patients using anticoagulants, so it is 

preferable in patients with comorbid coagulopathy. 

The limitation of our study is that being a 

retrospective study there may be a data bias.  

Conclusion 

Retrograde intrarenal surgery and minimally invasive 

percutaneous nephrolithotomy are recommended 

methods in treatment of kidney stones. 
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