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Ozet

Amag: Obezite, son kirk yilda diinya ¢apin-
da artig gostermistir. 2016da, 18 yagin tizerinde-
ki erkeklerin yaklagik %11’i ve kadinlarin %15
obezdi. Obezite bobrek taslari i¢in bir risk faktori
olarak kabul edilmektedir. Obezite ve tirolitiyazis
arasindaki iliski karmagiktir. Obez hastalarda pe-
rioperatif veya postoperatif takipte ¢esitli komp-
likasyonlar ortaya ¢ikabilir. Retrograd Intrarenal
Cerrahi (RIRS), minimal invaziv yapisi ve yiiksek
etkinligi nedeniyle obez hastalar i¢in giivenli ve
daha az morbid bir tedavi segenegi olarak kendini
gostermektedir. Bu ¢alismada, farkli Viicut Kitle
Indeksi (VKI) seviyelerindeki bobrek taslarinin
tedavisinde RIRS prosediiriiniin etkililigini ve gii-
venligini karsilastirmay: amagladik.

Gere¢ ve Yontemler: Ocak 2012 - Aralik
2017 tarihleri arasinda bobrek tas1 nedeniyle RIRS
yapilan 552 hastanin dosyalar1 incelendi. Diinya
Saglik Orgiitii siniflandirmasina gére normal kilo-
lu hastalar Grup 1, fazla kilolu hastalar Grup 2 ve
obez hastalar Grup 3 olarak siniflandirildi. Bu tig
grup tagsizlik orani, komplikasyon orani, ameliyat
ve floroskopi stireleri ve hastanede kalig siireleri
agisindan kargilagtirildi.

Bulgular: Calisma popiilasyonunun tagsizlik
orani (SFR) % 80,8 idi. Grup 1 i¢in % 81, Grup
2 icin % 83,7 ve Grup 3 icin % 77,7 idi. Ug grup
arasinda SFR arasinda istatistiksel olarak anlaml
fark yoktu (p = 0,366). Klinik 6nemsiz rezidiiel

Abstract

Objective: Overweight and obesity increased
worldwide over four decades. In 2016, nearly 11%
of men and 15% of women over 18 years old were
obese. Obesity is accepted as a risk factor for renal
stones. The relationship between obesity and uro-
lithiasis is complicated. Various complications can
occur during perioperative or postoperative fol-
low-up in obese patients. Minimal invasive nature
and high efficacy of Retrograde Intrarenal Surgery
(RIRS) present itself as a safe and less morbid treat-
ment option. In this study, we aimed to compare
the efficacy and safety of RIRS in the treatment of
kidney stones in different BMI levels.

Material and Methods: Files of 552 patients
who underwent RIRS for renal stones between Jan-
uary 2012 and December 2017 were reviewed. We
classified patients according to the World Health
Organisation classification. These three groups
were compared for stone-free rate, complication
rate, operative and fluoroscopy times and length of
hospital stay.

Results: The stone-free rate (SFR) of the study
population was 80.8%. It was 81% for Group 1,
83.7% for Group 2 and 77.7% for Group 3. There
was no statistically significant difference between
the three groups among SFR (p=0.346). Clinical
insignificant residual fragments (CIRF) status was
also similar among the three groups (p=0.254).
Complication rates between the three groups were

This study has been conducted retrospectively. All research was performed in accordance with relevant guidelines/regulations, and informed consent was

obtained from all participants.
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fragman (CIRF) saptanan hasta sayis1 da ii¢ grup arasinda benzerdi
(p = 0.254 ). Ug grup arasindaki komplikasyon oranlar istatistiksel
olarak benzerdi (p = 0,416).

Sonug: Bu calismada obez bireyler de dahil olmak tizere
RIRSnin tiim trolitiyazis hastalar1 i¢in uygun bir segenek oldu-
gunu gosterdik. Obez hastalarda tagsizlik oranlari, hastanede kalis
siireleri, ameliyat siireleri ve komplikasyon oranlari obez olmayan
hastalarla benzerdir.

Anahtar Kelimeler: iirolitiyazis, obezite, lazer litotripsi

INTRODUCTION

Overweight and obesity increased worldwide over
four decades. In 2016, nearly 11% of men and 15% of
women over 18 years old were obese. Obesity increases
the risk of coronary heart disease, type 2 diabetes mel-
litus, ischemic stroke and some types of cancer. Also,
it has some metabolic effects like hypertension, hyper-
lipidemia, insulin resistance and accepted as a risk fac-
Powel et al. had searched the
relationship between obesity and urolithiasis in 5942

tor for renal stones (1).

patients and reported higher excretion rates of calci-
um, oxalate and uric acid, which lead to forming kid-
ney stones (2). However, actual studies have stated that
this relationship is more complicated than explained
before. Risk of stone formation is higher in morbidly
obese patients than obese patients, so a classification
should be made between body mass index (BMI) lev-
els. Also, genetics, metabolism, underlying diseases,
medications, high calory intake, sedentary lifestyle and
socioeconomic status are important causes of urinary
stone formation (3).

Various complications can occur during periop-
erative or postoperative follow-up in obese patients.
Due to the metabolic disorders, myocardial ischemia
and infarction, deep vein thrombosis and pulmonary
embolism, worse wound healing and infections may
be found and increases the surgical risk (4). Especially
for SWL treatment it is hard to focus the renal stone
because of the skin-to-stone distance is longer also for
PNL treatment accessing to the collecting system is
challenging and longer instruments may be necessary
(5). Also, prone positioning of the patient can lead to
anaesthesia associated complications (6). Conversely,
minimal invasive nature, short hospital stay and high

statistically similar (p=0.416).

Conclusion: In this study, we have shown that RIRS is a suitable
option for all urolithiasis patients, even for obese individuals. Stone-
free rates, length of hospital stay, operation time and complication

rates in obese patients are similar with non-obese patients.

Keywords: urolithiasis; obesity; laser lithotripsy

efficacy of Retrograde Intrarenal Surgery (RIRS) pro-
cedure present itself as a good, safe and less morbid al-
ternative treatment option for obese patients.

In this study, we aimed to compare the efficacy and
safety of RIRS procedure in the treatment of kidney
stones in different BMI levels.

MATERIAL AND METHODS

All procedures in this study were performed un-
der the Declaration of Helsinki and its later amend-
ments. Informed consent was obtained from every pa-
tient about the RIRS procedure preoperatively. Files
of 552 patients who underwent RIRS for renal stones
between January 2012 and December 2017 were re-
viewed. Preoperative data as gender, age, BMI, stone
location, stone size and stone number; perioperative
and postoperative data as operation time, fluoroscopy
time, residual fragments, stone-free, complications and
hospital stay were collected retrospectively.

According to the classification of World Health Or-
ganisation, patients with BMI between 18,5 and 24.9
kg/m2 were classified as normal weight; BMI between
25 and 29.9 kg/m2 as overweight and BMI 30 kg/m2
and greater as obese. We classified normal weight pa-
tients as Group 1, overweight patients as Group 2 and
obese patients as Group 3, according to the World
Health Organisation classification.

All patients were evaluated with X-Ray, urinary ul-
trasound (USG) and Computerized Tomography (CT)
and the stone size was calculated by the maximum di-
ameter of the renal stone. For multiple renal stones,
the sum of all maximal diameters of each stone was re-
corded. All patients underwent urine culture and urine
analysis. Patients who had urinary infection were treat-
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ed with appropriate antibiotics and underwent surgery
after the urine culture was sterile.

All procedures were performed under general an-
aesthesia. Initially, a 0.035-inch guidewire was placed
in the renal pelvis with a semirigid ureteroscope. Di-
agnostic ureteroscopy was performed to exclude a
ureteral stone and provide ureteral dilatation. Under
fluoroscopic control, an access sheath (9.5/11.5 F or
11/13 F) (Elit Flex, Ankara, Turkey) was placed just be-
low the ureteropelvic junction. A flexible ureteroscope
(Flex-X2, Karl Storz, Tuttlingen, Germany / Karl Storz,
Flex X2, GmbH, Tuttlingen, Germany) was pushed
forward through the access sheath, and all the collect-
ing system was visualized. The stone was fragmented
or dusted by a 200 um holmium laser probe (Ho YAG
Laser; Dornier MedTech; Munich, Germany / Dornier
Med-Tech GmbH, Medilas H20 and HSolvo, Wessling,
Germany) at 8-10 Hz. Frequency and 1.0-1.8 joule (j)
power. The collecting system and residual fragments
were checked under fluoroscopy and direct vision then
a double J (DJ) ureteral stent was placed. After 2-4
weeks, DJ ureteral stents were displaced.

Operation time was recorded by the insertion of
semirigid ureteroscope and placement of D] ureteral
stent. Also, fluoroscopy time, perioperative and
postoperative complications were recorded. Stone-
free status was evaluated with X-Ray on the first
postoperative day and CT on the third month after
surgery. Residual stone fragments <2mm were defined
as clinically insignificant residual stones (CIRF).
Complications classified according to the modified
Clavien Dindo scoring system.

Statistical Analysis

All statistical analyses were performed using SPSS
version 22.0 (Statistical Package for Social Sciences for
Windows; Chicago, IL, USA). BMI, age, stone burden,
stone number, hospital stay, operation and fluoroscopy
times, stone-free rates and CIRF were compared using
One-Way ANOVA test. Intraoperative and postopera-
tive complication rates were compared using the Pear-
son Chi-Square test. A p-value of <0.05 was considered
statistically significant.
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RESULTS

Demographic data of the patients and stones were
presented in Table 1 and 2. The study was designed by
the matched pair method, so all of the characteristic
data of the patients and stones were statistically similar.
Each group had 184 patients.

The stone-free status of the patients was checked three
months after the last intervention to the stone by CT scan.
The stone-free rate (SFR) of the study population was
80.8%; 81% for Group 1, 83.7% for Group 2 and 77.7% for
Group 3. There was no statistically significant difference
between the three groups among SFR (p=0.346). CIRF
was detected in 14 (7.7%) patients in Group 1, 9 (4.9%)
in Group 2 and 7(3.8%) in Group 3. CIRF status was also
similar among the three groups (p=0.254). Operative out-
comes were presented in Table 3.

Complication rates between the three groups were
statistically similar (p=0.416). Three high-grade com-
plications occurred; one patient of Group 1 and one
patient of Group 3 had collecting system perforation
also one patient of Group 1 died because of sepsis.
Minor complications occurred in 35 (6.3%) patients.
Prolonged haematuria was recorded in 5 patients. No
blood transfusion or any other interventions were re-
quired. Haematuria was disappeared by only oral hy-
dration and rest. Sixteen patients had fever exceeding
38.0 C treated with antipyretics. Urinary tract infection
was seen in 14 patients who were treated with paren-
teral antibiotics. All the complications were labelled in
Table 4.

The mean operation time of the groups was 45.49
min, 47.74 min, 47.33 min, respectively. There was
no statistically significant difference between groups
(p=0.371). Also, fluoroscopy times were similar
(p=0.514). The mean fluoroscopy time was 41.43 sec-
onds for Group 1, 37.74 seconds for Group 2 and 43.76
seconds for Group 3. There was no statistically signifi-
cant difference between groups for the hospitalization
time (p=0.155).

Ureteral access sheath placement was not possible
in 102 patients due to the ureteral stricture. The flexible
ureteroscope was placed in the renal collecting system
through a guidewire in those patients. Access sheath
placement failure was similar among groups (p=0.245).
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Table 1. Patient Characteristics

Group 1 Group 2 Group 3 P value
Number Of Patients 184 184 184
Gender (M/F) 81/103 82/102 78/106
Age (year) 50.94 51.26 52.74 .363
Mean BMI (kg/m?) 23.037 26.949 32.963
History Of Urolithiasis 18 50 49 <.05
Urinary System Anomaly 15 10 8 .285
Antiaggregan-Anticoagulant Usage 4 1 3 .658
M: Male; F: Female; BMI: Body Mass Index.
Table 2. Stone Characteristics
Group 1 Group 2 Group 3 P value
Mean Stone Size (mm) 15.23 15.54 15.57 .649
Mean Stone Number 1.50 1.146 1.40 462
Laterality
Right 101 97 92
Left 83 85 90 00
Bilateral 0 2 2
Stone Location 55 57 57
Lower Calyx 21 21 20
Middle Calyx 14 14 14
Upper Calyx 40 39 38
Renal Pelvis 30 29 30
Ureteropelvic Junction 24 24 25
Multiple
Table 3. Operative Outcomes
Group 1 Group 2 Group 3 P value
Mean Operative Time (min) 45.49 47.74 47.33 371
Mean Flouroscopy Time (sec) 41.43 37.74 43.76 514
Mean Hospital Stay (day) 1.10 1.01 1.07 155
Stone Free Rates 81% 83.7% 77.7% .346
Complication Rates 8.2% 7.6% 4.9% 416

min: minute; sec: second.
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Table 4. Complications according to Modified Clavien-Dindo Scoring System

Group 1 Group 2 Group 3 P value
Grade 1 9 8 4
Grade 2 5 6 3
Grade 3A 0 0 0
Grade 3B 1 0 1
Grade 4 0 0 0
Grade 5 1 0 0
Total 16 14 8 416
DISCUSSION Sari et al. reported that the operation and fluorosco-

New technological developments of endoscopic in-
struments and laser lithotripters have made RIRS an
alternative and favourite treatment option for renal
stones. RIRS is a safe and effective minimally invasive
procedure with high stone-free rate and has a low com-
plication rate even for the stones larger than 20mm. It
is an alternative treatment option to PNL with increas-
ing popularity (7). Moreover, RIRS is a good option for
renal stones in obese patients that surgery is challeng-
ing because of the complications related to obesity. The
efficiency of RIRS for obese patients with renal stones
has been evaluated and reported that BMI levels did
not affect the stone-free rate and complication rates (6,
8). Chen et al. reported stone-free rate as 67.2% after
single session RIRS and final success rate as 89.1% for
renal stones between 20 and 30 mm size in obese pa-
tients (9). In another study, researchers evaluated the
renal pelvis stones between 10 and 20 mm in obese pa-
tients and reported a stone-free rate of 90.4% (10). Al-
kan et al. evaluated RIRS efficacy for different BMI lev-
els and reported 81% stone-free rate for normal-weight
patients, 87% for overweight patients, 87.4% for obese
patients and 85% for morbidly obese patients. There
was no statistically significant difference between the
four groups (11). In our study overall stone-free rate
for the population was 80.8%, and the final success rate
was 86.1% if CIRF were stated as procedure success.
In subgroup analysis, stone-free rates were 81%, 83.7%
and 77.7% respectively, and there was no statistically
significant difference between groups. Also, the final
success rates were similar for three groups 88.6%, 88.6%
and 81% respectively (p=0.052). Our study has shown
similar outcomes as stated in the literature which BMI
levels did not influence the success of RIRS procedure.
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py time were statistically similar in patients who under-
went flexible ureteroscopy at different BMI levels. Mean
operative time was 45.8 minutes for normal-weight
patients, 45.1 min for overweight, 45.5 min for obese
and 44 for morbidly obese patients. Also, the fluoros-
copy time was 1.94, 1.85, 1.60 and 1.79 min for normal
weight, overweight, obese and morbidly obese patients,
respectively (12). In another study, Delorme et al. re-
ported similar operative time for obese and non-obese
patients (13). In our study, we found similar operative
(p=0.371) and fluoroscopy time (p=0.514) between
groups. Also, there was no statistically significant dif-
ference between groups for the length of hospital stay.

Although RIRS is accepted as a minimally invasive
procedure for renal stones with higher stone-free rates
and lower complication rates, some severe complica-
tions still can occur. Breda et al. reported that the over-
all complication rate for RIRS was 8%, and the high-
grade complication rate was 1.9% (14). In another
study, Doizi et al. reported an overall complication rate
of 2.44% with no high-grade complications, which are
lower than reported before (6). In a systematic review,
the overall complication rate in obese patients was
11.4%, and most of these complications were classified
as grade 2, according to the modified Clavien Dindo
scoring system (15). In our study, the overall complica-
tion rate was 6.8%. Although RIRS is a minimally in-
vasive procedure we had a grade 5 complication. Renal
collecting system perforation occurred in one patient
during the ureteral access sheath placement and that
patient died because of sepsis.

Altay et al. reported that flexible ureteroscopy and
Holmium YAG laser lithotripsy is safe and effective
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treatment option for patients who were under long-
term antiaggregant or anticoagulant therapy (16). They
did not encounter any cardiac or thromboembolic ad-
verse events and reported similar complication rates as
in the literature. Eight patients were under long-term
anticoagulant or antiaggregant therapy in our study
and we did not encounter any complication or adverse
event in those patients.

Retrospective nature of the study, not classifying
morbidly obese patients as a subgroup and opera-
tions performed by more than one surgeon were the
limitations of the study. Despite these limitations, our
study has the largest patient number and designed with
matched pair technique.

CONCLUSION

With technological development, RIRS became
famous for the treatment of urolithiasis, even for the
larger stones. Recent data in the literature showed that
RIRS is safe and efficacious minimally invasive treat-
ment modality both non-obese and obese patients who
are challenging to set prone positioning. Also, RIRS is
safe even for the patients who are under anticoagulant
treatment which are accepted as a contraindication for
open surgery, SWL and PNL. In this study, we have
shown that it is a suitable option for all urolithiasis
patients, even for obese individuals. Stone-free rates,
length of hospital stay, operation times and complica-
tion rates in obese patients are similar with non-obese
patients. However, prospective and randomized trials
are necessary to compare the results.
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