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Abstract

Introduction and objectives: The aim of this study is to assess in retrospective manner the safety and efficiency 
of retrograde intrarenal surgery (semirigid and/or flexible ureteroscopy) with Holmium:Yttrium Aluminium Garnet 
(Ho:YAG) laser lithotripsy for single medium size pyelic stones.
Material and methods: The data of 34 patients diagnosed with single pyelic stones who underwent semirigid or 
flexible ureteroscopy with Holmium laser lithotripsy between October 2012 - January 2014 were retrospectively eval-
uated. The perioperative characteritics, the stone free rates and complications were analysed.
results: The mean age of patients was 53 years. The mean stone burden was 14mm (range 10 - 21mm). The mean op-
erative time was 62,5 minutes (range 45,3 - 91,5 minutes ). Direct access with the semirigid ureteroscope was possible 
in 79,5% cases (27 patients). The average hospital stay was 2,3 days. The stone-free rate at day one post surgery was 
76,5% and increased at 85,2% after 1 month. Intraoperative complications were represented by stone fragments mi-
gration (11,7%), mucosal injury(8,8%) and contrast extravasation (5,8%). Postoperative complications included post-
procedural pain(23,5%), dysuria (20,5%), transient hematuria(14,7%), fever (11,7%) and urinary sepsis (2,9%).
conclusions: Retrograde intrarenal surgery for medium size pyelic calculi is an efficient and safe method of treat-
ment. Morbidity, hospital stay and complication rates are low with a good stone free rate. RIRS can represent a viable 
alternative to PCNL and it can be the first treatment option for residual stones after eSWL failure or after percutaneous 
surgery.
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s Introduction
The treatment of urinary lithiasis has undergone 

considerable changes in the last decades, extracor-
poreal shockwave lithotripsy (eSWL), percutaneous 
nephrolithotomy (PCNL) and ureterorenoscopy almost 
replacing open stone surgery.(1)

Medium size calculi (10-20mm) located in the renal 
pelvis are ussualy managed by percutaneous nephroli-
thotomy or extracorporeal shockwave lithotripsy, both 
procedures being followed by a number of complica-
tions and considerable morbidity. The aim of this study 
is to assess in retrospective manner the safety and effi-
ciency of retrograde intrarenal surgery (semirigid and/
or flexible ureteroscopy) with Ho:YAG laser lithotripsy 
for single medium size pielic stones.  Ho:YAG lithotrip-
sy has broadened the indications for the ureteroscopic 
treatment of urinary lithiasis to include larger stone siz-
es throughout the whole upper urinary tract.

 

Material and methods
The data of 34 patients diagnosed with single pielic 

stones who underwent semirigid or flexible ureteros-
copy with Holmium laser lithotripsy between October 
2012 - January 2014 were retrospectively evaluated .  In 
this group, nine patients had residual stones after eSWL 
failure or after percutaneous surgery (5 and 4 respec-
tively).

Semirigid ureteroscopy was routinely performed in 
all patients. All procedures were done under spinal an-
esthesia. Flexible ureteroscopy was used for the calculi 
who were inaccesible directly by semirigid ureteros-
copy. Lithotripsy was performed using a 20W Ho:YAG 
Storz Calculase II laser until the stone fragments ob-
tained were small enough to be passed out in the 
urine. The procedure’s success was defined by achiev-
ing stone fragments smaller than 3mm.

Stone fragmentation was performed with a 600 µm 
laser fiber for semirigid ureteroscopy and a 230 µm la-
ser fiber for flexible ureteroscopy respectively. Power 
and frequency settings were 0,5J and 15 Hz for stones 
smaller than 12mm in diameter and for soft consisten-
cy stones and 2J and 6 Hz for larger size stones and 
hard consistency. Stone fragments bigger than 3 mm 
were extracted using Dormia baskets or a O tip basket.

The stone size was measured on a plain X ray and 
the longest diameter of the stone was measured; ab-
dominal ultrasound was used to measure the size of 
radiolucent stones. All the patients were worked up 
with an intravenous urography or contrast computed 

tomography; those with positive urine cultures were 
treated as out patient with appropriate antibiotics. Al-
most three quarters of patients (73,5%) had double J 
stents inserted before surgery. A 12 F access sheat was 
used in patients who underwent flexible ureteroscopy. 
Double J stenting was used in all patients at the end 
of surgery and removed under local anesthesia after 
stone-free status was achieved.

Postoperative immediate evaluation included plain 
X ray and abdominal ultrasound. Postoperative evalua-
tion at 1 month included abdominal ultrasound, plain X 
ray or computed tomography to assess residual stones.

Fig.1 20 W 
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sresults
The mean age of patients was 53 years. The mean 

stone burden was 14mm (range 10 - 21mm). The mean 
operative time was 62,5 minutes (range 45,3 - 91,5 min-
utes). Direct access with the semirigid ureteroscope 
was possible in 79,5% cases (27 patients). The average 
hospital stay was 2,3 days.

The stone-free rate at day one post surgery was 
76,5% and increased at 85,2% after 1 month.Residual 
stones were successfully resolved using extracorporeal 
lithotripsy (2 cases) and flexible ureteroscopy (3 cases).

Intraoperative complications were represented by 
stone fragments migration (11,7%), mucosal injury 
(8,8%) and contrast extravasation (5,8%). Postoperative 
complications included postprocedural pain (23,5%), 
dysuria (20,5%), transient hematuria (14,7%), fever 
(11,7%) and urinary sepsis (2,9% - 1 case). No blood 
transfusions were required. All complications were 
managed in conservative fashion.

Discussions
Retrograde intrarenal surgery has become ant 

option used frequently for the treatment of calculi 
located in the upper urinary tract, even though per-
cutaneous nephrolithotomy and shockwave lith-
otripsy maintain their indications for renal lithiasis 
treatment. (2).. The indications of retrograde uret-
eroscopic surgery with the development of flexible 
and smaller calibre semirigid ureteroscopes, and 
also because of the advancement of laser lithotripsy. 
       At this time Ho:YAG laser still remains the most effi-
cient intracorporeal lithotripsy method available, with 
a fragmentation rate who can reach 100% (3,4) There 
are a bunch of techniques described for the fragmen-
tation of calculi depending on their size and structure 
: dancing/painting, chipping, drilling or the popcorn 
technique. (5,6,7) The most efficient fragmentation 
method seems to be dust fragmentation for larger 
stones until they reach 1cm and then obtaining ex-
tractable fragments or who can pass out in urine for 
stones under 1 cm (8).

Retrograde intrarenal surgery has a lower morbidity 
than PCNL. Until recently, the use of RIRS was limited to 
patients who were contraindicated for PCNL or eSWL 
because of associated diseases like bleeding diatheses, 
renal abnormalities ( malrotated kidney, horse-shoe 
kidney), morbid obesity. (9)

Huffman et al. (10) reported for the first time in 1983 
the use of semirigid ureteroscopy for the treatment of 

pyelic calculi.
Grasso et al. (11) reported the use of endoscopic 

retrograde intrarenal surgery for the treatment of renal 
lithiasis in patients who weren’t fit for percutaneous 
approach. RIRS was used recently for the management 
of complex large calculi with a low complication rate 
and a 94% stone free rate for calculi located in the renal 
pelvis (12)

The efficiency and safety of retrograde intrarenal 
surgery compared with percutaneous nephrolithoto-
my was also analised in recent studies . (13). The stone 
free rate in this series was 67% for RIRS comparated 
with PCNL, with a much higher complication rate for 
the percutaneous approach. A similar study conducted 
by  Atis et al. (14) proved the efficiency of RIRS for sin-
gle pyelic calculi. Complications occured in 4% of cases 
with a  stone free rate of 76% for semirigid ureterosco-
py and 86% for flexible ureteroscopy at one month af-
ter the procedure.the mean hospital stay was 1,5 days.

Further randomised studies are required in order 
to decide if retrograde intrarenal surgery is a viable 
alternative to percutaneous nephrolithotomy and/or 
shockwave lithotripsy.

conclusions
Retrograde intrarenal surgery for medium size pyel-

ic calculi is an efficient and safe method of treatment. 
Morbidity, hospital stay and complication rates are low 
with a good stone free rate. Although PCNL remains 
the gold standard for this type of calculi, RIRS can rep-
resent a good alternative. Also it can be the first treat-
ment option for residual stones after eSWL failure or 
after percutaneous surgery.
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