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Treatment Outcomes of Stone Free Rate of Retrograde
Intrarenal Surgery for Lower Pole Renal Calculi
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! Division of Urology, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Objective: The purpose of the present study is to provide data on the outcomes of ureterorenoscopic management of lower pole
kidney stones in a variety of composition and size.

Materials and Methods: Data of patients with lower pole kidney stones who underwent retrograde intrarenal surgery (RIRS) in
Siriraj hospital between 1% June 2012 to 30 April 2017 were retrospectively reviewed and analyzed data consists of demographic
information, stone size, stone free rates, complications and auxiliary procedures.

Results: 103 patients with lower pole kidney stones from 423 patients who underwent RIRS in Siriraj Hospital 61 patients (59.2%)
achieve stone-free status within 3 months after surgery. Stone free rates of RIRS were 72.2%, 69.8% and 42.9% in stone size less

than 10 mm, 10 to 20 mm and larger than 20 mm respectively.

Conclusion: RIRS is a safe and effective treatment in lower pole renal calculi with high success rate and low morbidity.
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Flexible ureterorenoscopy and intracorporeal
lithotripsy or retrograde intrarenal surgery (RIRS) have been
established as a minimally-invasive mode for treatment of
intrarenal stones which is recommended as a standard
treatment in renal stone sizes smaller than 20 mm by
Guidelines from the European Association of Urology (EAU)
2018 on urolithiasist™.

Location of the stone in renal collecting system is
a studied parameter affecting RIRS outcomes®®. The
presence of lower pole stone is one of the predicting factors
that determine postoperative stone-free status®. From
previous studies, stone free rates were about 40 to 90% in
lower pole stone size less than 20 mm® following RIRS.
However, there is little evidence that shows which are the
most important factors to predict stone-free status after RIRS
for lower pole renal calculi. Therefore, the present study was
conducted to analyze the outcome of stone-free rates following
retrograde intrarenal surgery (RIRS) for lower pole renal
calculi of all size and composition.

Materials and Methods
After obtaining institutional board review approval
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(339/2560(EC3), the data of patients with lower pole renal
calculi who underwent RIRS between June 2012 and April
2017 at Siriraj hospital were retrospectively collected and
analyzed. Lower pole renal calculi defined as a stone that has
more than 50% of stone burden located in lower calyces.
Exclusion criteria were cases that have a renal stone in
abnormal anatomy, staghorn stone and lock of follow-up.
Data consists of demographic information, stone size, stone
free rates, complications and auxiliary procedure.

Surgical procedure

All procedures were performed under general
anesthesia using a 10 French (Olympus URF-V model)
Flexible ureterorenoscope. Patients were placed on table in
lithotomy position and draped in sterile fashion. Fluoroscopic
guidance of a mobile multidirectional C-arm fluoroscopy was
used in all procedures. A 0.035 or 0.038-inch guidewire was
inserted into renal pelvis through ureter via a rigid cystoscope
followed with a double ureteral catheter and stiff guidewire.
Then a 11/13 or 12/14 French ureteral access sheath was
passed over the stiff guidewire up to the ureteropelvic junction
(UPJ) under the guidance of C-arm scope. If it was not
possible to insert a ureteral access sheath, a 6 French double
J stent was inserted into the ureter and the procedure was
postponed for 4 to 8 weeks. A 200-micron high energy
holmium YAG laser (100 watts, Lumenis laser) was used to
fragment the stone. Relocation of the stone into renal pelvis
was preferred in the patients with unfavorable anatomy.
Tipless nitinol basket extraction of fragments was performed
for stone composition analysis with Fourier Transform
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Infrared (FTIR) spectrometer. The decision of placing a
double J stent was made based on the size and burden of
residual stone, and also degree of mucosal injury. Stone-free
status was defined as an absence of stone or any residual
stones smaller than 2 mm without stone associated symptom
on plain KUB film or ultrasonography within 3 months after
the procedure®.

Statistical analyses

Statistical analysis was performed using IBM
Statistical Package for the Social Sciences Statistics v.21.0
(IBM SPSS Corp., Armonk, NY, USA). Quantitative values
were shown as mean + SD for parametric data and median +
range for non-parametric data. Qualitative values were shown
as numbers and percentages. Chi-square test were used for
the comparison of variables between stone free rate and renal
stone size groups. The confidence interval was set at 95%
and difference with p-value <0.05 was considered as
statistically significant.

Results

423 patients were enrolled in the present study.
There were 115 cases with lower pole renal calculi who met
inclusion criteria. Demographic data shows in (Table 1). Mean
age of the patients in this study was 56 years old (range 26 to
89 years). Fifty-one procedures were performed on male
patients and fifty-two procedures were performed on female
patients. Mean body mass index was 25.96 kg/sq.m. (16 to
38). Co-morbidity such as hypertension or diabetes mellitus
was found in 75 patients. Mean pre-operative creatinine was
1.08 mg/dl (range 0.58 to 3.44 mg/dl), Mean urine pH is
6.335%, positive urine culture was found in 21 cases. The
most presenting symptom in this study was flank pain in 45
cases. Perioperative results were shown in (Table 2). There
were 25 cases that had pre-operative stenting. Mean operative
time is 56 minutes, (11 to 170 minutes), minor complication
such as fever were found in 12 cases. Major complication
was sepsis or septic shock in 8 cases. The median length of
stay was 3 days (2 to 20 days). Significant residual stones
after RIRS were found in 42 patients. Nearly half of the
procedures were treated successfully by conservative
treatment and other 22 procedures needed auxiliary treatment
including repeated RIRS in 10 cases, ESWL in 5 cases, URSL
in 6 cases, and PCNL in 1 case. The major stones composition
in this study were Calcium oxalate monohydrate (Whewellite),
Calcium Phosphate (Hydroxyapatite) and Calcium Oxalate
Dihydrate (Weddellite) about 45.6%, 28.2%, and 12.6%
respectively as shown in (Table 3). Stone free rates were
59.5%, 51.7% and 61.5% in Calcium oxalate monohydrate,
Calcium Phosphate and Calcium Oxalate Dihydrate
consequently.

The overall outcome of stone-free rate following
RIRS in lower pole renal calculi is 59.2%, When we categorized
by stone size, the result showed that patients with stone
burden less than 20 mm had a higher stone free rates about
70.5% (72.2% in stone size smaller than 10 mm and 69.8% in
stone size between 10 to 20 mm) compared with result of
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Table 1. Demographic data

Mean age (years)
Male, n (%)
Female, n (%)

56 (26 to 89)
51 (49.5%)
52 (50.5%)

Mean BMI (kg/sq.m.) 25.96 (16 to 38)
Co-mobidit, n (%) 75 (72.8%)

Mean preoperative creatinine (mg/dl) 1.08 (0.58 to 3.44)
Mean urine pH 6.33(5t08)

Positive urine culture
Presenting symptoms, n (%)
Asymptomatic

20.38% (21/103)

16 (15.5%)

Flank pain 45 (43.7%)
Hematuria 5 (4.8%)

Residual stone 24 (23.3%)
UTI 13 (12.6%)

Table 2. Perioperative data

Preoperative stenting, n (%)
Mean operative time (minutes)
Minor complications, n (%)
Major complications, n (%)
Median length of stay (days)
Retreatment rate, n (%)

25 (24.3% )
56 (11 to 170)
12 (11.6%)
8 (7.76%)
3(2t020)
22 (21.35%)

Table 3. Stone composition and outcome

Stone composition Total, Stone free
rates, n (%)
Calcium oxalate monohydrate 47 28 (59.5%)
Calcium phosphate 29 15 (51.7%)
Calcium oxalate dihydrate 13 8 (61.5%)
Uric 7 5 (71.4%)
Struvite 4 2 (50%)
Cystine 2 2 (100%)

stone-free rate in stone size larger than 20 mm about 42.9%
as shown in (Table 4). The predicting factor for residual
stone is stone sizes larger than 20 mm, with a calculated odds
ratio of 3.185 (95% CI: 1.4 to 7.25, p-value = 0.0006).

Discussion

The European Association of Urology (EAU)
guidelines on urolithiasis recommend RIRS as a treatment of
choice in lower pole renal stone size smaller than 20 mm, For
larger stones, PCNL recommend as the standard treatment"
but RIRS has gained popularity in recent years and is widely
accepted as a treatment modality in renal stone disease even
in stones larger than 2 cm regardless of stone location®.
Therefore, more complicated and larger renal stones are
managed by RIRS because of the advances in technology, and
also refinement of flexible ureterorenoscope and laser fibers.
Those can assure surgeons to performed the operation with
lower morbidity to their patients®.

In stone surgery, achieving a stone-free status is
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Table 4. Stone burden and outcome

Stone burden

Residual stone 0dd ratio (95% CI)

Less than 20 mm (n = 61)
More than 20 mm (n = 42)

Yes No
18 (29.5%) 43 (70.5%) Reference
24 (57.1%) 18 (42.9%) 3.185 (1.4 to 7.25)
p-value = 0.006

the main goal. However, the reported stone free rates (SFR)
of RIRS in the literature varies between 45.6% to 96.7% for
lower pole renal stones in all sizes even those greater than 20
mm. In the present study, an overall stone free rate was
about 59.2% which is comparable to the published studies.
Subgroup analysis demonstrated stone free rates were 72.2%,
69.8% and 42.9%, in stone size less than 10 mm, 10 to 20
mm and larger than 20 mm group respectively. In larger stones,
the lower stone free rates could be affected from the limitation
in surgical technique to relocate the stone fragment into renal
pelvis for better stone clearance. The authors demonstrated
the acceptable stone free rates in major stone compositions
such as Calcium oxalate monohydrate, Calcium Phosphate.
Stone composition is predicted by stone attenuation measured
as HU on non-contrast CT, which is thought to be another
parameter affecting stone free rate. However, the study from
Ito et al revealed stone attenuation was not found to be a
predictor of stone-free status!'?. Unfortunately, some patients
in the present study could not afford preoperative CT scan,
stone composition analysis was evaluated and found to have
no impact on stone-free status.

The present study has two limitations. First, the
retrospective nature of the present study renders it vulnerable
to missing or incomplete data. For example, one patient could
not afford stone analysis, so their stone composition data
were not included in our analysis. Second, we collected and
included data from a single center, which is a national tertiary
referral center that is often encounters complicated cases.
Therefore, our results may not be generalizable to other
healthcare settings.

Conclusion

RIRS is a safe and effective treatment in lower
pole kidney stone with a high success rate and low morbidity.
The most relevant predictive factor for residual stone is the
stone size greater than 20 mm.

Whatis already known on this topic?

Retrograde intrarenal surgery (RIRS) is a standard
treatment in lower pole kidney stone size of less than 1
centimeter. Percutaneous Nephrolithotripsy (PCNL) remain
the major treatment in lower pole kidney stone size larger
than 2 centimeters with higher stone-free rates but also higher
rates of complications, greater blood loss, and longer length
of hospital stay. Treatment for lower pole kidney stone size
in between 1 to 2 centimeters is still controversial.
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What this study adds?

Retrograde intrarenal surgery (RIRS) is a safe and
effective treatment for lower pole kidney stone size up to 2
centimeters with high success rates. The stone composition
is not found to be associated with stone-free status after
RIRS.

Acknowledgements

The authors gratefully acknowledge Ms. Jitsiri
Chaiyatho for her great assistance and all research
coordinators of Siriraj Hospital for their important
contributions to this study.

Funding disclosure
This was an unfunded study.

Potential conflicts of interest
The authors declare no conflict of interest.

References

1. European Association of Urology. Figure 3.4.10.6:
Treatment algorithm for renal stones (of active treatment
is indicated). In: Turk C, Neisius A, Petrik A, Seitz C,
Skolarikos A, Thomas K, editors. EAU Guidelines on
urolithiasis 2018. Arnhem, The Netherlands: European
Association of Urology; 2018. p. 30.

2. Jacquemet B, Martin L, Pastori J, Bailly V, Guichard G,
Bernardini S, et al. Comparison of the efficacy and
morbidity of flexible ureterorenoscopy for lower pole
stones compared with other renal locations. J Endourol
2014;28:1183-7.

3. Martin F, Hoarau N, Lebdai S, Pichon T, Chautard D,
Culty T, et al. Impact of lower pole calculi in patients
undergoing retrograde intrarenal surgery. J Endourol
2014;28:141-5.

4. Orywal AK, Knipper AS, Tiburtius C, Gross AJ, Netsch
C. Temporal trends and treatment outcomes of flexible
ureteroscopy for lower pole stones in a tertiary referral
stone center. J Endourol 2015;29:1371-8.

5. Perlmutter AE, Talug C, Tarry WEF, Zaslau S, Mohseni
H, Kandzari SJ. Impact of stone location on success
rates of endoscopic lithotripsy for nephrolithiasis.
Urology 2008;71:214-7.

6. Ito H, Kawahara T, Terao H, Ogawa T, Yao M, Kubota
Y, et al. The most reliable preoperative assessment of
renal stone burden as a predictor of stone-free status

115



8.

116

after flexible ureteroscopy with holmium laser
lithotripsy: a single-center experience. Urology
2012;80:524-8.

Donaldson JF, Lardas M, Scrimgeour D, Stewart F,
MacLennan S, Lam TB, et al. Systematic review and
meta-analysis of the clinical effectiveness of shock wave
lithotripsy, retrograde intrarenal surgery, and
percutaneous nephrolithotomy for lower-pole renal
stones. Eur Urol 2015;67:612-6.

Ghani KR, Wolf JS Jr. What is the stone-free rate

10.

following flexible ureteroscopy for kidney stones? Nat
Rev Urol 2015;12:281-8.

Breda A, Angerri O. Retrograde intrarenal surgery for
kidney stones larger than 2.5 cm. Curr Opin Urol
2014;24:179-83.

Ito H, Kawahara T, Terao H, Ogawa T, Yao M, Kubota
Y, et al. Predictive value of attenuation coefficients
measured as Hounsfield units on noncontrast computed
tomography during flexible ureteroscopy with holmium
laser lithotripsy: a single-center experience. J Endourol
2012;26:1125-30.

] Med Assoc Thai|Vol103|Suppl.5|May 2020



v v

danmamevaahluinmavedlandimssnnmelimsasnasauuulsusamlamumanala

' - -

TIuns aowmms, wnuns Tsaandise, yvesn waey, 3udy Miduaming, v wilanna

L4 i v ! Yo v ' v v '
Tngtlszavn; wefinymeyanamsinyvesinluimeedlameTimsdeanasauuutsuasenlanumanela (retrograde intrarenal surgery; RIRS) Tagugn

MNTIALALIIAYEIT

[ v v

v v v v Y 1 ' 1 v !
Jaquaz35ms: AnymumeasauvdsnatheinmailaiumsTednduinudumemasdanelafumsinnmeBesmaedtula Msmennadi

' A a = A 4 . % a i o v a
i:mmﬂauuqmﬂu WA, 2555 29 1oy w.A. 2560 lWﬂu]uﬂ‘ﬁumﬂlﬂﬂ:wﬂﬂﬂ“ﬁmmmﬁnﬂ]Llﬁzﬂﬂﬂmiﬂmeﬂmu]

= vy Ay Yo v A Y aa ! v A aa ' 4 a oA
wamsany1; awhenaug 423 o MlasunsinuimeTsmsdesnaeslula Tsmennafiny ssimadenignen we. 2555 Ge Woumoy W,
1Y 1 1 v 1 1 v 1 1 v ] v 1 1
2560 31 103 19 WlasumsTiadenintunlaas nunwamsinyvesteniinluwlaansil 61 au (59.2%) mennnmzintulamelug 3 heuusn
il 1 v 1 v ] 1 1 1 1 ]
waamsshy wazmumsanmsmevesiidluh lamathumay 72.2%, 69.8% uaz 42.9% dwsuihifvnadanm 10 w., 10 §1 20 aw., wazunalvan

20 Ny MuAHY

! v il v ' v v il v v 1
agtl: myinwinluilanemeTsnsdesnasaulsuesnlamumanela (RIRS) Famlaeaddmsunthe Teligananududage wazamzunsnaou

Tglameiniiinnadingm 20 .

] Med Assoc Thai|Vol103|Suppl5|May 2020



