How to Cite:

Diab, T., El Hamshary, S. A., El-Dakhakhny, A. S., & Fattah, A. A. E. A. (2021). Comparative analysis
of RIRS scoring system and Resorlu Unsal Stone Score (RUSS) for predicting stone free rate after
retrograde intrarenal surgery: A retrospective study. International Journal of Health Sciences, 7(S1),
1170-1181. https://doi.org/10.53730/ijhs.v7nS1.14353

Comparative analysis of RIRS scoring system
and Resorlu Unsal Stone Score (RUSS) for
predicting stone free rate after retrograde
intrarenal surgery: A retrospective study

Tamer Diab
Lecturer of Urology, Faculty of Medicine, Benha University, Benha, Egypt.
Corresponding author email: Tamer.diab@fmed.bu.edu.eg

Salah A. E1l Hamshary
Lecturer of Urology, Faculty of Medicine, Benha University, Benha, Egypt.
Email: Salah.abdelhamed@fmed.bu.edu.eg

Amr S. El-Dakhakhny
Assistant Professor of Urology, Faculty of Medicine, Benha University, Benha,

Egypt.
Email: amreldakhakhny77@gmail.com

Ahmed Abou Elezz Abdel Fattah
Lecturer of Urology, Faculty of Medicine, Benha University, Benha, Egypt.
Email: ahmed.aboelezz@fmed.bu.edu.eg

Abstract---Objectives: To compare the predictive ability of the RIRS
scoring system and the RUSS in predicting stone-free rate (SFR) after
retrograde intrarenal surgery (RIRS), and to evaluate the sensitivity
and specificity of both scoring systems, as well as their association
with complications. Methods: This retrospective study was carried out
on patients who underwent RIRS for renal stones between July 2017
and July 2020. Two scoring systems were used to assess the degree of
difficulty of the procedure: the RIRS scoring system and the RUSS.
The predictive ability of the two scoring systems were compared using
receiver operating characteristic (ROC) analysis and calculated the
sensitivity and specificity of each system. The association between the
scoring systems and complications were determined using logistic
regression. Results: A total of 200 patients were included in the study
with a mean age of 50.13+ 8.98 years and 120 (60%) were males. The
results showed a significant AUC of 0.669 for the RIRS score
(P<0.001), 95% CI (0.599 to 0.734). The sensitivity and specificity were
76.51 % and 85.7%, respectively. In contrast, the RUSS score revealed

International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2021.
Manuscript submitted: 10 August 2021 Manuscript revised: 21 August 2021, Accepted for publication: 21 Sept 2021
1170


https://doi.org/10.53730/ijhs.v7nS1.14353
mailto:Tamer.diab@fmed.bu.edu.eg
mailto:Salah.abdelhamed@fmed.bu.edu.eg
mailto:amreldakhakhny77@gmail.com
mailto:ahmed.aboelezz@fmed.bu.edu.eg

1171

a non-significant unsatisfactory AUC of 0.480 (P = 0.845), with a 95%
confidence interval ranging from 0.438 to 0.581. Conclusion: The
RIRS scoring system showed a better predictive ability for SFR after
RIRS compared to the RUSS. The RIRS scoring system also has higher
sensitivity and specificity than the RUSS for predicting SFR. Both
scoring systems have similar predictive ability for complications.

Keywords---Scoring System, RIRS, RUSS, Stone Free Rate, retrograde
intrarenal surgery.

Introduction

Kidney stones are a common health problem worldwide, with a lifetime prevalence
of up to 12% in men and 6% in women. It is estimated that the incidence of
kidney stones is increasing, and the disease is becoming a global burden on
healthcare systems ! 2. Kidney stones can cause severe pain, renal impairment,
and complications that may require surgical interventions. Therefore, accurate
diagnosis, proper management, and follow-up are crucial for preventing
complications and achieving a favorable outcome 3 4.

Retrograde intrarenal surgery (RIRS) has emerged as a minimally invasive
procedure for the management of kidney stones 5. It involves accessing the kidney
through the urethra and using a flexible ureteroscope to visualize and treat
stones within the renal collecting system. Accurate prediction of the stone-free
rate after RIRS is crucial for optimal patient counseling, treatment planning, and
decision-making 6 7.

The ability to predict the stone-free rate after RIRS allows clinicians to inform
patients about the likelihood of complete stone clearance and helps in
determining the need for additional interventions or follow-up procedures.
Predictive scoring systems have been developed to aid in this process by assessing
various factors that can influence stone clearance. These scoring systems aim to
provide a standardized approach to predict the likelihood of achieving a stone-free
status after RIRS 8.

Two scoring systems that have gained attention in the literature for predicting
stone-free rates after RIRS are the RIRS Scoring System and the Resorlu Unsal
Stone Score (RUSS). The RIRS Scoring System incorporates preoperative stone
burden, stone location, and other patient-related factors to provide a numerical
score that correlates with the predicted stone-free rate. RUSS, on the other hand,
evaluates stone burden, stone location, and degree of hydronephrosis to
categorize patients into low, intermediate, and high-risk groups based on the
likelihood of achieving a stone-free status 9 10,

Several studies have investigated the use of scoring systems for predicting stone-
free rates after RIRS. Previous research has evaluated the RIRS Scoring System,
RUSS, and other similar systems in different patient populations 11-13. Despite the
availability of these scoring systems, there remains a need for further research to
comprehensively evaluate their predictive performance, strengths, limitations, and
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clinical utility. Additionally, there is a lack of direct comparative studies between
the RIRS Scoring System and RUSS, which hinders the ability to determine the
superior predictive ability of these two systems. Therefore, the aim of this study is
to compare the predictive ability of the RIRS scoring system and the RUSS in
predicting SFR after RIRS.

Patients and Methods

This retrospective study analyzed 200 patients who underwent RIRS for kidney
stones attending to the Urology Department Benha University Hospital. The study
was done over a period of 3 years from July 2017 to July 2020. The study was
performed after being approved by the Research Ethics Committee, Faculty of
Medicine, Benha University.

All Patients were managed by FURS. All patients had a preoperative CT scan and
postoperative imaging for comparison. Patient characteristics (sex, age, previous
ipsilateral urinary tract surgery, preoperative ureteral stent placement), stone
factors (total stone burden, stone number, stone density) and renal factors
(anatomical abnormalities, stone location in a lower pole, number of calyceal
involvement) were collected and correlated the data against postoperative stone-
free status (defined as residual fragment < 4 mm).

NCCT were revised preoperatively and classified each case using the Resorlu
Unsal stone score (RUSS) which considers four parameters (1 point for each of the
four criteria): stone size >20 mm; lower pole location with infundibulopelvic angle
(IPA)<45°; stone number in different calyces >1; abnormal renal anatomy; with a
total score ranging from O to 4.

Stone composition was not added into score as it cannot be identified prior to
surgery, however we discovered the composition of stone is related to their
density, so the patient was classified with (RIRS Scoring system). It is a scoring
system that includes stone density (HU), renal infundibulopelvic length (RIL),
renal infundibulopelvic angle (RIPA), and stone burden (mm).

In the scoring system, the calculation is made by adding 1 point: stone
diameter<10 mm, RIL<25 mm, stone density<1000 HU and the location of the
stone outside the lower pole, 2 points: stone diameter between>10 mm—<20 mm,
RIL>25 mm, stone density>1000 HU, presence of a stone in the lower pole and
RIPA>300, and 3 points: stone diameter>20 mm or presence of a stone in the
lower pole and RIPA<300. RIL is calculated by measuring the distance from the
most distal end of the stone to the midpoint of the renal pelvis. RIPA was defined
as the inferior angle of the intersection of the ureteropelvic axis and the lower
calyx axis.

The Resorlu-Unsal Stone score (RUSS), and R.ILR.S. scoring system score were
calculated for each patient who was enrolled in the study. Subsequently, stone
scoring systems were compared as to their prediction of SFR and Sensitivity,
specificity values and Area under the curve (AUC) using the ROC Curve (Receiver
Operating Characteristic). Furthermore, multivariate analysis was done to
determine whether the scoring systems associated with SFR and complications.
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Operative Technique

All RIRS operations was performed under spinal anesthesia and in a lithotomy
position. Before the RIRS procedure, ureteral dilatation will be performed by
ureteral dilators up to 12-14 Fr. A 9.5/11.5 Fr ureteral access sheath (Cook
Medical Bloomington, IN, USA) will be inserted over the guidewire under
fluoroscopy. For all cases, two guidewires will be used but only Safety Wire Will
Be Left Outside the Access Sheath.

Flexible URS will be performed with a 9.5 Fr (The LithoVue™ System-Boston
Scientific). Stones were managed with a holmium: YAG laser. After the procedure
a JJ stent will be inserted. Operative time is defined as the time that will be
elapsed from the start of introducing the instruments through the urethra until
JJ-stent insertion.

Statistical analysis

Data management and statistical analysis were done using SPSS version 28 (IBM,
Armonk, New York, United States). Quantitative data were assessed for normality
using the Kolmogorov—Smirnov test and direct data visualization methods.
According to normality, quantitative data were summarized as means and
standard deviations or medians and ranges. Categorical data were summarized as
numbers and percentages. Quantitative data were compared between stone-free
patients and those with residual stones using the independent t-test or Mann-
Whitney U test for normally and non-normally distributed numeric variables,
respectively. Categorical data were compared using the Chi-square test. ROC
analysis was done for RUSS and RIRS scores to assess their performance in the
prediction of the stone-free outcome. Areas Under Curve (AUC) with 95%
confidence intervals and diagnostic indices were calculated. Multivariate logistic
regression analysis was done to predict the stone-free outcome. Odds ratios with
95% confidence intervals were calculated. All statistical tests were two-sided. P
values less than 0.05 were considered significant.

Results

According to stone free rate, 166 (83%) patients had stone free rate and 34(17%)
had residual stones. The mean age of the total studied patients was 50.13% 8.98
years. We included 120 (60%) males and 80(40%) females. Regarding ASA,
55(27.50%) had ASA I, 97(48.5%) had ASA II, 48(24%) had ASA III. The mean BMI
was 26.45+ 1.08Kg/m?2. 115(57.5%) of patients had co-morbidities. Previous renal
surgery was reported in about 60 (30%. Stone-free patients had significantly lower
age (48.42+ 7.71vs53.41+ 10.48, P < 0.001), BMI (26.44+ 1.08vs. 26.94% 0.81, P =
0.011), and co-morbidities (30.12%vs. 88.23%%, P <0.001) compared to those
with residual stones. No significant differences were reported regarding sex (P =
0.078) and previous renal surgery (P = 0.784). Table 1
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Table 1: General characteristics of the studied patients according to stone-free

status
Stone free
Total Yes (n = 166) No (n = 34) P-value
50.13+ 53.41% *
Age (years) 8.98 48.42+ 7.71 10.48 <0.001
Sex
Males 120(60%) 98(59.04%) 22(64.71%) 0.538
Females 80(40%) 68(40.96%) 12(35.29%) )
ASA
I 55(27.50%) 51(30.72%) 4(11.76%)
I 97(48.5%) 77(46.33%) 20(58.82%) 0.078
11 48(24%) 38(22.89%) 10(29.41%)
Body mass index 2?.324; 26.44+ 1.08 | 26.94+ 0.81 0.011*
Other assassinated 115(57.5%) | 50(30.12%) | 30(88.23%) | <0.001*
comorbidities
Previous renal surgery 60 (30%) 45 (27.16%) 10(29.41%) 0.784

Data are presented as mean £SD or number (percentage); Atacamenian society of
anesthesiology, *: significant as P value <0.05.

The mean operative time was 75.52+ 13.52, the median pain duration was 7 (4 -
10) months. The mean stone size was 15.2+ 3.12 mm. The mean stone density
was 1060.48+ 188.33 HU. About 30(15%) had multiple stones. The mean RIPA
was 85.43+ 26.69°, while the mean RIL was 20.25%+ 10.68mm. About one-third
28(14%) had hydronephrosis. Only 12 (6%) had abnormal renal anatomy. The
median RUSS was 1, ranging from O to 2, while the mean RIRS was 6.1+ 2.67.
Complications were reported in 37%.

Stone-free patients had significantly lower pain duration (median = 6 vs. 7.5
months, P < 0.001), stone size (13.56% 2.79vs. 16.29+ 3.34mm, P < 0.001), stone
density (1044.78+ 195.71 vs. 1129.06+ 205.63 HU, P < 0.001), Multiple stones
(83%vs. 73.50%, P <0.001), and RIRS (mean = SD = (5.99+ 2.63 vs. 7.53+ 2, P <
0.001) compared to those with residual stones. In contrast, RIPA was significantly
higher in stone-free patients (90.01+ 27.74vs. 74.76+ 23.19, P < 0.001). No
significant differences were reported regarding hydronephrosis (P = 0.070),
abnormal renal anatomy (P = 0.464), RUSS (P = 0.435), and complications (P =
0.821). Table 2
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Table 2: Perioperative and postoperative outcomes of the studied patients
according to stone-free status

Stone free

Total Yes (n = 166) No (n = 34) P-value
Operative time(min) 75.52+ 13.52 75.9+ 13.47 73.71+ 13.86 0.410
Hydronephrosis 28(14%) 24 (14.45%) 4 (11.76%) 0.070
Laterality
Left 111(55.5%) 92(55.42%) 19(55.88%) 0.96
Right 89(44.5%) 74(44.58%) 15(44.12%) )
Median pain duration
(IOR) (mgnths) 7 (4 - 10) 6 (4-9.75) 7.5(4-11.75) <0.001*%
Stones size (mm) 15.2+ 3.12 13.56% 2.79 16.29+ 3.34 <0.001*
Stone density (HU) 1060.48+ 188.33 | oot 78 Voot | <0.001
Multiple stones 30(15%) S (3%) 25 (73.50) <0.001*
RIPA (%) 85.43+ 26.69 90.01%£ 27.74 | 74.76+ 23.19 | <0.00*1
RIL (mm) 20.25+ 10.68 20.74+ 10.65 28.26% 5.43 <0.00*1
Abnormal renal Anatomy 12 (6%) 9 (5%) 3(8.%8) 0.446
RUSS 1(0-2) 1(0-2) 1(0-23) 0.435
RIRS 6.1+ 2.67 5.99+ 2.63 7.53+ 2 <0.001
Complications 74 (37%) 62 (37.35%) 12 (35.29%) 0.821

Data are presented as mean *SD, median (min-max), or number (percentage);
Significant P-values are marked in bold; RIPA: renal infundibulopelvic angle; RIL:
renal infundibular length; RUSS: Resorlu Unsal stone score; RIRS: retrograde
intrarenal surgery score.

ROC analysis of RUSS and RISS score to predict the stone-free outcome

A ROC analysis was performed to assess the accuracy of RUSS and RIRS scores
in predicting stone-free outcome. The results showed a significant AUC of 0.669
for the RIRS score (P < 0.001), 95% CI (0.599 to 0.734). The sensitivity and
specificity were 76.51 % and 85.7%, respectively. In contrast, the RUSS score
revealed a non-significant unsatisfactory AUC of 0.480 (P = 0.845), with a 95%
confidence interval ranging from 0.438 to 0.581. Figure 1
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Figure 1: ROC analysis of RUSS and RISS score to predict the stone-free outcome
Prediction of stone-free outcome using RUSS and RIRS
A multivariate logistic regression analysis was done to predict the stone-free
outcome. It revealed that stone size, stone density, RIPA, and RIRS were
significant predictors for the stone-free outcome, controlling for age, gender, BMI,

co-morbidities, and previous renal surgery. Table 3

Table 3: Multivariate logistic regression analysis to predict the stone-free outcome

OR (95% CI) * P-value
Stone size (mm) 0.7573(0.6633 to 0.8646) <0.001
Stone density (HU) 0.997 (0.9957 - 0.9999) <0.001
RIPA 1.0217(1.01- 1.037) <0.001
RIRS 1.0221(1.0061 to 1.0382) <0.001

*Adjusted for age, gender, BMI, co-morbidities, and previous renal surgery; OR:
Odds ratio; 95% CI: 95% confidence interval; RIPA: renal infundibulopelvic angle;
RIRS: retrograde intrarenal surgery score; Significant P-values are marked in bold

Discussion

According to EAU guidelines, PCNL is the standard of treatment for renal stones >
2 cm. Whilst, treatment for renal stones < 2 cm should be performed with either
RIRS or ESWL. However, the progressive technological improvements in flexible
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ureterorenoscopy and new performing lasers have extended the surgical
indications for kidney stones reaching a comparable success rate for stones > 2
cm in experienced hands and well selected patients !4 15, Notably, several
predictive score systems have been recently incorporated in everyday clinical
practice in order to predict outcomes following RIRS. Our aim was to externally
validate the RUSS score, conceived by Resorlu et al. in 2012, on an Italian cohort
of patients.

The present study's findings revealed that age, BMI, co-morbidities, stone size,
stone density, multiple stones, lower pole stones, RIPA, and RIRS were significant
predictors of the stone-free outcome after FURS for renal stones. Among the
demographic factors, age was significantly associated with the stone-free
outcome. The stone-free patients demonstrated significantly lower age compared
to those with residual stones. This finding is consistent with other studies 16 17
that have shown that younger age is associated with a higher stone-free rate after
FURS.

Regarding the clinical characteristics, the present study found that the stone-free
patients had significantly lower loin pain duration, stone size, stone density,
multiple stones, lower pole stones, and RIRS compared to those with residual
stones. Stone size and location are known to be significant predictors of the
stone-free rate after FURS 18. Additionally, stone-free patients had smaller stone
size, lower stone density, and fewer multiple and lower pole stones compared to
those with residual stones, which is consistent with the findings of previous
studies 1921,

Interestingly, our study found no significant association between hydronephrosis,
abnormal renal anatomy, RUSS score, and complications with the stone-free
outcome. This differs from the findings of previous studies that have reported a
significant association between these factors and stone-free outcome 22-24,
However, it is worth noting that the sample sizes and patient populations of these
studies may have differed from ours, which could explain the discrepancy in
results. The present study findings revealed that lower pole stones and multiple
stones were significant predictors of the stone-free outcome, consistent with other
studies 19; 25,

The present study found that RIRS score was a significant predictor of the stone-
free outcome. The stone-free rate decreased with higher RIRS scores. This finding
is consistent with previous studies !1. 12 that have shown that the RIRS score is a
significant predictor of the stone-free outcome after FURS. The present study also
found that RUSS score did not predict the stone-free outcome, consistent with
other studies 26. In addition, previous studies have reported the usefulness of
RIRS score in predicting stone-free outcome 12 27, In contrast, RUSS score was
found to be a poor predictor of stone-free outcome in our study.

The present study also assessed the accuracy of the RIRS and RUSS scores in
predicting the stone-free outcome using ROC analysis. The results revealed that
the RIRS score had a significant AUC of 0.868, with a sensitivity of 72% and
specificity of 93.7%. In contrast, the RUSS score had an unsatisfactory AUC of
0.480. These findings are consistent with other studies 28 29 that have shown that
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the RIRS score is a better predictor of the stone-free outcome after FURS
compared to the RUSS score. In contrast, a study reported that RUSS is a user-
friendly scoring system that may predict postoperative stone-free rate after RIRS
with great efficacy and accuracy !2.

There are several limitations that should be acknowledged in this study. Firstly, it
was conducted retrospectively at a single center and had a relatively small sample
size, which may restrict the generalizability of the findings to other populations or
settings. Secondly, the study did not assess the impact of various surgical
techniques on stone-free rates, which could have influenced the outcomes.
Thirdly, the study did not examine the effects of patient compliance with follow-
up and treatment regimens. Fourthly, factors such as stone composition,
location, and number, which could have affected the outcomes, were not
evaluated. Fifthly, the study did not investigate the long-term outcomes of
patients, and it would be valuable for future research to assess the durability of
the stone-free state over time. Additionally, it should be noted that RIRS heavily
relies on the operator's skill, introducing the potential risk of bias. Lastly, the
study lacked a control group, and future studies should compare the outcomes of
different treatment approaches to gain a more comprehensive understanding of
the optimal management of renal stones.

Conclusions

In conclusion, our study demonstrated that RIRS and RUSS scores can be used
as useful predictors of stone-free outcome in patients with renal stones. Our
results showed that the stone-free rate decreased with the higher RIRS scores,
while the RUSS score showed a non-significant association with the stone-free
outcome. Furthermore, ROC analysis revealed that RIRS score had a high
accuracy in predicting stone-free outcome, while the RUSS score was not a
significant predictor. These findings support the use of RIRS score as a valuable
tool in predicting the success of treatment and can aid in making more informed
decisions regarding the management of renal stones. However, further studies are
needed to confirm these results and to determine the optimal cutoff values for
RIRS and RUSS scores in predicting stone-free outcome.
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