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Review Article

ABSTRACT

Introduction: This study aims to review the current role of endoscopic combined intrarenal surgery (ECIRS) in the
management of renal stones, with a focus on its efficacy and safety. The secondary outcome was to highlight the tips
and tricks to improve the urologist’s experience with ECIRS.

Methods: A scoping review of the literature, in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-analysis guidelines, was performed, using ECIRS and flexible ureteroscopy and percutaneous nephrolithotomy
as the search terms. All original articles were screened and included.

Results: Thirty-three studies were included in the analysis. ECIRS showed a good efficacy and safety profile, with an
excellent stone-free rate and a low rate of complications, mostly Clavien—Dindo I/II. With ECIRS, a reduction in the
need for multiple access tracts was noted and direct visualization of the targeted calyx during the puncture increased
the ability to attain transpapillary punctures, thereby reducing the amount of bleeding.

Conclusion: ECIRS, as the first-line minimal access intervention, is safe and efficacious, particularly for achieving a
stone-free status in patients with large complex stones in a single stage. The ability to gain access under direct vision and
the reduction in the number of tracts, in both the supine and the prone positions, makes this procedure an attractive
surgical choice.

INTRODUCTION stone-free rate (SFR), thereby avoiding the need for multiple

procedures with a consequent increase in the cost and
The management of complex renal stones has always  the likelihood of complications."! Endoscopic combined
been a major challenge for the practicing urologist. ~ intrarenal surgery (ECIRS) was first introduced in 2008,
Different approaches and surgical strategies have
been proposed over the time to achieve a one-step
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combining an antegrade and a retrograde approach, with the
aim to perform the puncture of the collecting system under
direct vision and “to pass the ball” during the percutaneous
fragmentation, thus speeding up the lithotripsy and
achieving higher SFRs.”® Despite the promising features of
ECIRS, a clear advantage over the standard percutaneous
nephrolithotomy (PCNL), in the terms of single-stage SFR,
has still not been demonstrated.!

Several studies and systematic reviews have compared PCNL
with ECIRS, pointing out the benefits and the advantages
of this new approach.’’ However, the procedure has its
own limitations, such as, the need for two experienced
surgeons, two camera stack systems, and the availability
of two energy sources.® Despite these shortcomings, there
are advantages of ECIRS over the standard or even the
mini-invasive PCNL and the increasing interest in this
procedure has led to several trials comparing its feasibility
and efficacy to PCNL.” The most interesting characteristics
of ECIRS is the possibility to avoid multiple renal accesses
and to provide a framework for an individualized approach
for each patient.®” To this aim, ECIRS has the potential to
surpass PCNL in the management of patients with complex
and/or multiple renal stones.™”’

With this scoping review, we aim to draw a picture of the
current role of ECIRS in the management of large and
complex renal stones, with an effort to better understand the
most important features and highlighting the most used and
efficient strategies such as the choice of patients’ position,
instruments, and the post-surgical management.

MATERIALS AND METHODS

Literature search and article selection

A scoping review of the literature was performed by two
independent authors (CN, V]) and the conflicts were resolved
by a senior author (BKS). A search on PubMed, Cochrane
database and Google Scholar for the eligible studies was
performed in accordance to the Preferred Reporting Items
for Systematic Reviews and Meta-analysis guidelines.!'
The MeSH terms and keywords employed were as follows:
“endoscopic combined intrarenal surgery” and “flexible
ureteroscopy and percutaneous nephrolithotomy.” Articles
were first screened by the title and full-text and a full-text
analysis of the eligible articles was then performed for
inclusion. Studies in language other than English were
excluded during the screening process. Studies included
in this review were then subjected to a narrative synthesis
for analysis.

Study inclusion

Randomized controlled trials (RCTs), quasi-RCTs,
non-randomized comparative studies, and single-arm case
series were considered for inclusion. Systematic reviews,
meta-analyses, commentaries, editorials only, expert
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opinions, case reports, book chapters, reviews, and congress
abstracts were excluded. Additional exclusion criteria were
the absence of abstract, absence of outcome data, and
incomplete technical description of the surgical technique.
Preclinical and animal studies were also not considered for
inclusion.

Patients’ characteristics

Patients who underwent ECIRS for urolithiasis were
included in the study population. There were no limitations
regarding the age, sex, body mass index, American Society of
Anaesthesiologists score, presence of congenital or acquired
abnormalities of the urinary tract, or urinary tract diversion.
Studies reporting on staghorn stones, complex stones, and
concomitant renal and ureteral stones were included, while
those on the application of ECIRS for the treatment of cancer
were excluded.

Types of interventions

Only those studies with a clear description about the
application of simultaneous combined retrograde
ureteroscopy (URS) and percutaneous lithotripsy, namely
ECIRS or combined intrarenal surgery, were included. No
limitation regarding the patient position (prone, prone
modified, supine, supine modified, etc.,), the choice of
instruments (rigid-flexible URS, access sheet, type of
percutaneous access), and the type of energy source were
applied.

Objectives and outcome measure

The primary outcome of this review was to assess the efficacy
and safety of ECIRS, and the objectives were the SFR and
the complication rate (according to Clavien—Dindo grading).
Additional outcomes were: the operative time, length of
hospital stay, hemoglobin drop, and a qualitative analysis
of the reported complications. The secondary objective was
to identify the tips and tricks for improving the outcomes of
ECIRS regarding the patient’s position during the surgery,
and the strategy for percutaneous access.

Literature screening

The literature search identified 509 studies and four hundred
and twenty-nine of these were duplicates and were excluded
after screening the title and the abstract. Eighty full-texts
were screened for inclusion. A total of 47 studies were
further excluded and 33 were finally included. Figure 1
shows the flow diagram of the literature search.

RESULTS

Among the 33 included studies, there were two prospective
RCTs,!1213! five prospective non-RCTs,*18 five prospective
single-arm case series,21922 eleven retrospective
comparative studies,™3¥ and ten retrospective single-arm
case series.[***2 The level of evidence for each study is
summarized in Table 1. With only two prospective RCTs,
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-analysis flow diagram

the overall quality of evidence can be graded as “low” and
the risk of bias as “serious.”

Twenty-one studies reported the SFR as the primary objective,
one studied reported on the safety profile as the primary
outcome, six studies focused on the influence of patient’s
position during the surgery, and five studies compared
the different stratergies for renal puncture [Table 1].
Intraoperative variables (patient position, energy sources,
instrumentation, strategy for renal puncture, and exit
strategy) are summarized in Table 2. Table 3 shows the
intra- and postoperative results.

Efficacy: Stone-free rate

Stone-free status was defined variably among the included
studies, ranging from <4 mm (in eighteen studies) to smaller
sized fragment to the complete absence of any residual fragment.
A heterogeneity was also found in the choice of imaging for
the detection of residual stones: computed tomography (CT)
kidney—ureter-bladder (KUB), X-ray, ultrasound (US), or
a combination of these modalities were variably used. The
followup imaging to assess the postoperative SFR was also
planned at a variable time post-operatively. The mean SFR
was >80%, ranging from 52% to 98.3%. Smaller stone volume
and lower number of involved calyces positively correlated
with a higher SFR. In ECIRS, an optimal stone clearance rate
could be achieved despite the use of smaller instrumentation
such as mini-PCNL and with a single-access tract.

Safety: Complications
The reported rate of complications ranged from 5.8% to

70.6%, but most of the complications were classified as
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Clavien—Dindo I or II, with occasional reports of grades III or
IV complications and none reported a grade V complication.
According to the studies that compared ECIRS with PCNL,
the former has a superior safety profile with a lower rate
of complications. Trials with higher rates of perioperative
complications denoted longer operative time and higher
stone burden as the risk factors for higher complication
rates. In particular, one study® focused on identifying
the risk factors for sepsis and found that the number of
involved calyces, stone surface, and previous history of
febrile urinary tract infection (UTI) correlated with higher
rates of sepsis. On analyzing the procedure-related factors
that could influence the risk of complications, only one study
that compared the patient’s positions, found that the prone
split-leg (PSL) position was associated with an increased
risk of postoperative febrile UTI, without an increase in
the risk of postoperative sepsis.* In this study, the authors
reported a higher risk of injury to the urinary tract in the
PSL cohort, a finding not reported in any of the other studies.
The reported amount of blood loss was usually acceptable,
with a median drop in the hemoglobin level of <2.5 g/dL,
and a reported range of 0.4-2.4 mg/dL.

Efficiency: Operative time, hospital stay, number of access
tracts

The reported operative time among the included studies
was very variable, with a range of 42-140 min, and was
probably affected by the different definitions of time
calculation (i.e., from anesthesia to checkout time versus
from cystoscopy to catheterization) or by the biases due to
re-positioning of the patient during some of the procedures.
Still, the operative time for ECIRS appears to be shorter as
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Author Type of Level of Period of surgery Number of  Target of study Outcomes
study evidence patients

Tabei, 2016 RSACS 4 April 2010-October 2014 370 Complication Predictors of sepsis

Chen, 2022 RCS & January 2018-September 2021 34 Efficacy ECIRS versus PCNL

Gao, 2019 RCS & March 2013-December 2016 140 Efficacy PCNL versus URS versus ECIRS

Gokece, 2019 PnRCT 2 September 2016-March 2018 137 Efficacy Antegrade versus retrograde
nephroscopy

Goktug, 2023 RCS 3 January 2007-January 2022 177 Efficacy PCNL versus ECIRS

Hamamoto, 2014  PCS 4 February 2004-January 2013 161 Efficacy ECIRS versus mini-PCNL versus
standard PCNL

Jung, 2018 RSACS 4 August 2017-February 2018 30 Efficacy Tips and tricks of ECIRS

Jung, 2022 RCS & August 2017-January 2019 100 Efficacy SWL versus ECIRS

Kallidonis, 2022 PCS 4 January 2019-December 2021 33 Efficacy Nonpapillary puncture

Kuroda, 2015 RCS 3 June 2010-September 2014 329 Efficacy SUCCESS Versus nonsuccess

Leng, 2017 RCS & March 2014-January 2016 87 Efficacy ECIRS versus PCNL

Manikandan, RSACS 4 June 2012-March 2016 43 Efficacy Simultaneous renal and ureteral

2016 calculi

Mishra, 2022 PnRCT 2 January 2016-December 2019 60 Efficacy ECIRS versus PCNL/URS

Ping, 2016 RSACS 4 January 2012-January 2016 26 Efficacy Post-PCNL residual stone

Schulster, 2019 PCS 4 August 2017-January 2018 110 Efficacy Prediction of SFR

Scoffone, 2008 PCS 4 April 2014-December 2007 127 Efficacy ECIRS in GMSV position

Tominaga, 2023 RSACS 4 July 2019-December 2021 61 Efficacy Vacuum-assisted mini-ECIRS

Usui, 2020 RCS 3 April 2009-May 2016 256 Efficacy Mini-ECIRS versus ECIRS

Wang, 2022 RSACS 4 September 2017-January 2021 96 Efficacy Multiple stone

Wen, 2016 PRCT 1 May 2012-Oct 2014 67 Efficacy Mini-PCNL versus ECIRS

Yamashita, 2017 RSACS 4 February 2008-April 2015 75 Efficacy Predictors of SFR

Zaho, 2019 PnRCT 2 January 2018-Oct 2019 140 Efficacy ECIRS versus mini-PCNL

Abouelgreed, PRCT 1 Oct 2018-August 2021 66 Position Prone-split-leg versus GMSV

2022

Hamamoto, 2014 RSACS 4 December 2010-January 2013 60 Position Large renal calculi

Hamamoto, 2015 RSACS 4 December 2010-August 2013 42 Position Staghorn calculi

Hamamoto, 2021  RCS & January 2014-December 2018 218 Position prone-split-leg versus GMSV

Liu, 2022 RCS 3 January 2018-June 2021 83 Position PCNL versus ECIRS

Otsuka, 2022 RCS 3 January 2018-December 2022 226 Position LD versus GMSV

Hamamoto, 2017 PCS 4 April 2014-July 2015 30 Puncture system  Real-time virtual sonography
versus US-guided puncture

Inoue, 2016 RSACS 4 January 2013-September 2015 40 Puncture system  Wideband doppler US for puncture

Sugino, 2018 PnRCT 2 July 2013-April 2014 30 Puncture system  US versus URS assisted

Taguchi, 2021 RCS 3 January 2016-April 2020 313 Puncture system  URS assisted versus US

Unno, 2021 PnRCT 2 January 2016-April 2020 221 Puncture Double lumen AS versus

system one-shot dilation

PRCT=Prospective randomized controlled trial, PnRCT=Prospective nonrandomized controlled trial, PCS =Prospective case series, RCS =Retrospective
comparative study, RSACS = Retrospective single arm case series, URS = Ureteroscopy, US=Ultrasound, ECIRS =Endoscopic combined intrarenal surgery,
PCN L= Percutaneous nephrolithotomy, SWL=Shockwave lithotripsy, SFR=Stone-free rate, GWSV=Galdakao Modified Supine Valdivia, LD: Lateral

decubitus, AS=Access sheath

compared to that of PCNL and is not clearly affected by the
choice of instruments. The length of hospital stay also varied
significantly among the various studies, from shorter than
2 days to longer than 10 days.

Twenty-one studies reported on the feasibility to achieve
a complete SFR with a single-access in all the patients. Six
studies reported a need of up to two additional access tracts
in a few cases, but 78.8%-98.6% of the patients were still
managed by a single access tract. In the remaining six studies,
the number of percutaneous tracts was not specified. The
reduced need of multiple access tracts was more evident in the
trials comparing ECIRS with standard or mini-invasive PCNL.

Tips and tricks: Position, puncture system, exit strategy
Among the studies, the most frequently used patient
positions were the PSL and the Galdakao Modified Supine

Indian Journal of Urology, Volume 39, Issue 4, October-December 2023

Valdivia (GMSV) position [Figure 2], but ECIRS was also
performed in the lateral decubitus position.¥! Of the
six studies that compared the patient’s position as the
main outcome, a gold standard position for ECIRS could
not be clearly identified. In fact, both the PSL and the
GMSV positions had comparable SFR and complication
rates.[123234354043] ECIRS performed in the GMSV position
seems to have slightly longer operative time as compared
to the PSL and lateral decubitus positions, which could
be explained by the larger exposed surface for the renal
puncture in the PSL position that allows for a rapid antegrade
access. Some of the authors who chose PSL for ECIRS gained
the ureteric access in the lithotomy position, and some did
not mention whether they changed the patient’s position or
not. Others, for example, Hamamoto and Goktung, clarified
that an ureteric access was obtained in the prone position
in all the cases.[*>*
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Figure 2: Galdakao Modified Supine Valdivia on the left and prone-split-leg on
the right. The positions of surgeons are represented by red triangles and the
endoscopic accesses are shown by green squares

Renal puncture was usually performed under the fluoroscopic
and US guidance‘[10,12—14,17-19,21,23,27,28,31,32,35-41] Some Studies
reported on the utilization of a ureteroscopic-assisted calyx
puncture, which could be very useful, particularly in the
absence of hydronephrosis.[">3% When dealing with a very
large or a staghorn stone that completely obstructs the target
calyx and restricts the immediate direct visualization of the
puncture needle, some authors reported an initial retrograde
fragmentation of the calculus. Hence, by removing a part
of the stone one can “make space” and uncover the calyx,
thus allowing for the scope to negotiate into an optimal
position.” URS-guided renal puncture seems to result in
lower blood loss and higher accuracy when compared with
the standard US-guided puncture.l'” Another proposed
system for achieving a percutaneous access is the real-time
virtual sonography, which showed promising results in the
trial by Hamamoto et al.? but was not investigated further,
and its validity is not currently confirmed.

Exit strategies were also not standardized among the studies.
It appears that the tendency to perform a tubeless procedure
or at least reserving the placement of the nephrostomy tube
to the complicated procedures, has increased with time and
this has been embraced by the most recent studies. When
placed, the safety nephrostomy tubes were usually medium
sized, ranging from 12Fr to 16Fr in most of the studies. The
majority of the authors agree on routinely leaving a ureteral
pigtail stent after the surgery.

DISCUSSION

ECIRS, despite being introduced in 2008, did not gain
a significant popularity untill the last decade, when it
gained a world wide attention, as is witnessed by the
increasing number of publications. Gaining more and
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more popularity, ECIRS has been added to the European
Association of Urology Guidelines as a good alternative for
the management of complex renal stones as compared to
the standard PCNL.!*!

In our study, nine trials compared the efficacy of standard
or mini-invasive PCNL with that of the ECIRS. Of them,
only one study did not report a significant difference
between the two procedures, while the other eight, and
particularly those which recruited a higher number of
patients, reported a significant advantage of ECIRS, both in
the terms of efficacy (i.e., SFR) and safety (complication rate
and postoperative pain). At the same time, when treating
complex renal stones such as the staghorn stones, the
superiority of ECIRS over URS or extracorporeal shockwave
lithotripsy is undeniable, as is also the case with PCNL.”

The mean stone size reported in each study is presented
in Table 3. The authors have measured the stone burden
variably, with some reporting the maximum diameter, some
the surface, and some the volume of the stones. With only
one exception (Mishra 2022, with 16.8 + 4.33 mm), all the
studies reported a mean stone size of >2 cm, despite the
different definitions used. We believe that the stone burden
can be considered comparable among the studies.

There is a large variation in the definition of stone-free
status reported in the various studies. While 18 of 33
studies accepted residual fragments <4 mm as nonsignificant,
sometimes adding the absence of infection or any other
symptom as a mandatory feature for defining the SFR.
Others defined stone-free status with a threshold size for
residual fragments as <3 mm or <2 mm, and only 4 studies
defined success as the complete absence of any residual
fragment at the follow up imaging.>'*!¢1! Moreover, the
imaging technique utilized to define the SFR was also
very variable among the studies, with plain KUB X-ray,
noncontrast-enhanced CT, or US being applied variably to
verify the postoperative status, alone or in combination.
When specified, the timing of radiological examination
varied from day 1 post-ECIRS to 2- or 3-months following the
surgery. It is well known that the reported rate of complete
clearance is affected by the postoperative management
schedules and the definition of SFR.

With these preconditions, it is difficult to satisfactorily state
the superiority of ECIRS over PCNL in the terms of efficacy.
However, at the same time, it is undeniable that despite the
different definitions of SFR used, ECIRS obtained superior
results as compared to PCNL,[13171821.23242829] contrary to
the recent meta-analysis that showed a superior SFR in the
favor of PCNL.[ One clear advantage of ECIRS is indeed the
direct visualization of all the renal cavities and the ureter,
which helps the surgeons in achieving a complete clearance
of the upper urinary tract and reduces the chances of a
missed fragment.*” Gokee et al. performed a comparative
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study to evaluate whether the retrograde URS detects a
higher number of residual fragments as compared to the
anterograde view or not." In their study, the authors were
able to reach a SFR of 92.7% (defined as the absence of any
residual stone at the noncontrast-enhanced CT 7-14 days
after surgery) through the addition of a URS-driven check of
all the renal cavities, before exiting. This final step of ECIRS
is therefore recommended to ensure a complete clearance.

PCNL has been shown to have excellent results for the
management of large/complex stones, with a general SFR of
57% for the staghorn stones, 66% for the complex stones, 75%
with the application of standard technique with multiple
accesses and even as high as 78% for the simpler stones.! !
Our review found that the reported SFR varied between 52%
and 98.3%, with a mean value of 80%. Our results are in line
with those reported in a recent systematic review by Cracco
and Scoffone,*” where they found a high SFR of 61%-97%,
especially in cases with smaller stones and standard accesses,
usually through a single percutaneous puncture. Kuroda
et al. analyzed the possible predictors of SFR in a study of
329 patients and found a negative correlation between the
SFR and the stone surface area (total stone surface >400
mm?) and the number of involved calyces (more than 1
calyx involved).?”

In the terms of complication rate, the reported results
were variable, again being influenced by the way these
were described. Ranging from 5.8% to 70% among the
studies included in our review, the complication rate was
highly influenced by the inclusion of mild asymptomatic
haematuria or postoperative pain as a Clavien I complication.
What is evident is that the Clavien grade >II complications
were uncommon, being reported in only 13 of the 33
studies and completely absent in the others. Hematuria and
uncomplicated postoperative fever on the other hand were
quite frequent and were independent of the exit strategy
applied. Tabei et al., in a retrospective study, analyzed the
complication rate in 370 cases of ECIRS and found that the
number of involved calyces (>4), stone surface area >500
mm? and a history of febrile UTI independently predicted
the development of systemic inflammation response
syndrome.?)

ECIRS has a low rate of bleeding-related complications,
possibly due to the endoscopic assistance during the
percutaneous access or the size of the tract used. There
are two major advantages of ECIRS in the terms of renal
puncture: (1) the direct visualization of the renal collecting
system allows for a more accurate puncture and reduces
the need of multiple attempts;!’>3% (2) the addition of
URS to the standard PCNL provides the PCNL surgeon
with the ability to use a basket to move the stones from
one calyx to another, thus reducing the need of multiple
percutaneous tracts.**”) Both these features help in reducing
the intraoperative and postoperative blood loss, which is
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mainly related to the renal puncture.®¥ In our review, the
blood loss in patients undergoing ECIRS. was minimal,
with a median drop in the hemoglobin levels of <2.5 g/dL.
A correlation between the blood loss and the size of the
percutaneous access tract could not be found in our study,
and the blood loss was comparable between the mini- and
the standard-percutaneous accesses. At the same time, it is
well known that multiple percutaneous tracts can increase
the risk of bleeding.*” Moreover, the patient’s position
did not influence the number of the percutaneous tracts
performed. As shown in Table 3, a single-tract ECIRS was
performed by many authors for both the procedures, while
other used multiple accesses.

It is well known that larger the size of the percutaneous
tract higher are the bleeding-related complications. But
maintaining a size difference of 4F between the access tract
and the nephroscope, the “rule of 4F”, helps with the outflow
and maintains a low intrarenal pressure, thus reducing the
chances of postoperative fever and sepsis.’” On the same
lines, the retrograde access during the ECIRS could facilitate
intrarenal decompression through the ureteral access
sheath (UAS).PUAlthough the use of UAS is not mandatory,
the majority of the studies included in our review, 24 of the
33 studies, used UAS in all the patients. When placed, the
size of the UAS ranged from small size 9.5-11.5F to the larger
ones (i.e., 14-16F), according to the surgeon’s preference and
the patient’s characteristics. We believe the UAS is of great
value while performing ECIRS, as it can help in maintaining
alow intrarenal pressure, provides the possibility to retrieve
fragments safely, and also reduces risk of injury to the ureter.
Thus, the authors suggest that the UAS might be useful,
especially in cases where a miniaturized percutaneous access
is used or when a prolonged active role of the retrograde
approach is expected.!*”!

As the secondary outcome of this study, we wanted to
evaluate the most common position the patient is placed
into for ECIRS. GMSYV is the most common position
reported in the included studies, followed by the PSL
position and lastly by the lateral decubitus position. The
GMSV position allows an easy insertion of the ureteroscope
and avoids anesthetic complications (i.e., respiratory and
pharmacokinetic problems typical of obese patients), and
thus is the most commonly used position.*¥ The PSL
position has certain advantages such as it allows for easy
renal access, easy image driven puncture and allows for
multiple percutaneous accesses.’? A downside of the PSL
position is that the percutaneous tract is in an anti-gravity
position, and therefore the intra-renal pressure is higher
resulting in higher fluid absorption.?** Six studies compared
the feasibility, efficacy, and safety of the different positions
for ECIRS and found excellent and comparable outcomes,
irrespective of the patient’s position. The only difference
between the two most common positions was the surgical
time, which appeared to be longer in the GMSV position
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probably due to the time taken in performing the renal
puncture.®?33 The choice of patient’s position during the
surgery should rely on the surgeons preference, if not driven
by anesthetic needs or anatomical abnormalities. Besides,
there is a difference in the tilt of renal axis according to the
various positions chosen for surgery, and the lower pole of
the kidney may be displaced medially and ventrally in the
oblique position because of the gravity.? As reported by
Hamamoto et al., the PSL might be the position of choice
when targeting the lower renal calyces, while the GMSV
position makes the access to the middle calyces easier.*?

Alack of standardization in the surgical procedure of ECIRS
among the included studies is the main limitation of our
review. Also, the variability in reporting SFR and in when
and how it was assessed, made it difficult to have a clear image
of the efficacy of ECIRS. Moreover, the heterogeneity in
reporting of the complications affected the total complication
rate reported in each study. We believe, that with the current
rising interest in the ECIRS, a consensus would soon be
reached and the technique would be standardized. ECIRS is
undoubtedly an efficient procedure with a good safety profile
and excellent intra- and postoperative outcomes, in particular
for the management of complex and/or multiple large stones.
With the reduced costs of laser-related endourological
procedures and an increase in the role of minimally invasive
PCNLs, ECIRS is bound to play a larger role in the future.>*>*!
With a myriad of options available, the endourological
procedure offered to a patient needs to be individualised with
the use of patient-reported outcome measures (PROMs) in
the coming future.>>

The main downside of ECIRS, when compared to the
standard PCNL, is the need of two experienced surgeons
involved in the same procedure. The increase in the cost
of this double procedure could be offset by the advantages
in terms of shorter operative times, hospital stay, and
complication rates. It also would mean a superior stone
clearance in a single stage, possibly avoiding ancillary or
second-look procedures.

CONCLUSION

ECIRS is a feasible and safe procedure that allows for an
excellent clearance of complex and large stones and should
be considered as the first treatment in patients with large
staghorn calculi or multiple stones trapped in different renal
calyces. ECIRS has a high single-stage SFR and low rate of
major complications.
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