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Introduction We aimed to review the outcomes of endoscopic combined intrarenal surgery (ECIRS)  
as compared to conventional percutaneous nephrolithotomy (PCNL) for kidney stones.
Material and methods We performed a systematic literature review using MEDLINE, EMBASE, and Co-
chrane Central Controlled Register of Trials. We included all studies comparing ECIRS and conventional 
PCNL. Surgical time, hemoglobin drop, and postoperative stay were pooled using the inverse variance 
of the mean difference (MD) with a random effect, 95% confidence intervals (CI), and p-values. Compli-
cations, stone-free rate, and retreatment were assessed using Cochran-Mantel-Haenszel method with 
random effect model and expressed as odds ratio (OR), 95% CI, and p-values.
Results A total of 17 studies were included. Surgical time and mean postoperative length did not sig-
nificantly differ between the groups (MD -8.39 minutes 95%CI  -21.30, 4.53, p = 0.20; 5.09 days 95%CI 
-19.51, 29.69, p = 0.69). Mean hemoglobin drop was significantly lower in the ECIRS group (MD -0.56 g/dl  
95%CI  -1.08,  -0.05, p = 0.03), while blood transfusion rate did not differ between the two groups (OR 
0.88 95%CI 0.64, 1.23, p = 0.15). While the incidence of postoperative sepsis did not differ between the 
two groups (OR 0.52 95% CI 0.17, 1.59, p = 0.25), the incidence of postoperative fever was lower in the 
ECIRS group but the difference was not significant (OR 0.61 95%CI 0.35, 1.06, p = 0.08). The stone-free 
rate was significantly higher in the PCNL group (OR 2.52 95%CI 1.64, 3.90, p <0.0001) and the retreat-
ment rate was lower in the ECIRS group (OR 0.34 95%CI 0.14, 0.87, p = 0.002).
Conclusions ECIRS showed shorter operative time, lower complication rate, and retreatment compared 
to PCNL. Conventional PCNL showed a higher stone-free rate.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is still the 
gold-standard treatment for large and/or complex 
renal stones as recommended by current interna-
tional guidelines [1, 2]. Endoscopic combined intra 
renal surgery (ECIRS) is an established new way 
of performing PCNL. Originally described in the 
prone split-leg or reverse lithotomy position, it is 
most commonly performed in the Galdakao-modi-
fied supine Valdivia position; in recent times PCNL  
is also selectively done in prone position and combines 
percutaneous lithotrispy with retrograde intrarenal 
surgery (RIRS) [3–7]. The major advantage ECIRS 
offers is tailoring the procedure to the stone burden/
location and anatomical complexity where two sur-
geons dynamically and synchronously maximize the 
antegrade and retrograde access with flexible and 
semirigid instruments [8]. Literature supports that 
this helps in overcoming limitations and complica-
tions of PCNL, especially in large stone volumes [9]. 
With endourological advancements, miniaturization 
and technological advancements, PCNL and RIRS 
have independently gained momentum as first-line 
minimally invasive interventions for urolithiasis 
depending on stone size. The working hypothesis  
is that combining these two in ECIRS offers the best 
possible surgical outcome for renal lithiasis.
The present study aims to systematically review 
studies comparing ECIRS and PCNL in terms of in-
tra, peri, and postoperative outcomes of both ECIRS 
and PCNL. Secondary outcomes are to assess the dif-
ference in stone-free rate (SFR) and retreatment rate.

Evidence acquisition

Aim of the review 

The present study aims to systematically review 
the safety and stone-free rate after ECIRS (PCNL 
with the use of contemporary flexible ureteroscopy 
and lithotripsy) as compared to conventional PCNL  
(24 Fr to 30 Fr tract without flexible ureteroscopy) 
for kidney stones. The main outcome is to evaluate 
for differences in surgical time, length of stay, and 
postoperative complications between the two proce-
dures. The secondary outcome was to assess if there 
is any difference in the SFR and retreatment rate 
between the two procedures.

Literature search

This review was performed according to the 2020 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) framework. An exten-

sive literature search was performed on 8th Novem-
ber 2021, using EMBASE, MEDLINE, and Cochrane 
Central Controlled Register of Trials (CENTRAL). 
Medical Subject Heading (MeSH) terms and key-
words such as ‘kidney calculi’, ‘urolithiasis’, ‘Percu-
taneous Nephrolithotomy’, ‘PCNL’, ‘percutaneous 
lithotripsy’, ‘ureteroscopy’ or ‘endoscopy’, ‘ECIRS 
or Endoscopic Combined Intrarenal Surgery’ or 
‘ureteroscopy’ or ‘no tube’ were used. No date limits 
were imposed. The search was restricted to English 
papers only. Animal and pediatric studies were also 
excluded. Appendix 1 shows the search strategy. Ad-
ditional articles were sought from the reference lists 
of the included articles. The review protocol was sub-
mitted for registration in PROSPERO (registration 
#CRD42021291166).

Selection criteria

The PICOS (Patient Intervention Comparison Out-
come Study type) model was used to frame and answer 
the clinical question. P: Adults with kidney stones; In-
tervention: ECIRS (PCNL with endovision puncture 
and/contemporary flexible ureteroscopy lithotripsy); 
Comparison: conventional PCNL (no flexile ureteros-
copy and/or endovision puncture); Outcome: surgical 
time, length of postoperative stay, infection complica-
tions (fever defined as body temperature >38°C, and 
sepsis), bleeding complications (hemoglobin drop, and 
blood transfusion), retreatment rate, and stone-free 
rate; Study type: randomized, prospective non-ran-
domized, and retrospective studies. Patients were as-
signed in two groups according to the type of surgery 
(ECIRS and conventional PCNL). 

Study screening and selection

All retrieved records were screened by two indepen-
dent authors through Covidence Systematic Review 
Management® (Veritas Health Innovation, Melbourne, 
Australia). Discrepancies were solved by a third au-
thor. Studies were included based on PICOS eligibility 
criteria. Retrospective, prospective nonrandomized,  
and randomized studies were accepted. Meeting ab-
stracts were also included. Reviews, letters to the edi-
tor, case reports, and editorials were excluded. The full 
text of the screened papers was selected if found rel-
evant to the purpose of this study. The search was fur-
ther expanded by performing a manual search based 
on the references of the full-text relevant papers. 

Statistical analysis

Surgical time, hemoglobin drop, and postoperative 
length of stay were pooled using the inverse vari-
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ance of the mean difference (MD) with a random 
effect, 95% Confidence Intervals (CI), and p-values. 
Incidence of blood transfusion, fever, sepsis, re-
treatment rate, and the SFR were assessed using 
Cochran-Mantel-Haenszel Method with the random 
effect model and reported as Odd Ratio (OR), 95% 
CI, and p-values. Analyses were two-tailed and the 
significance was set at p <0.05 and a 95% CI. OR 
less than one indicates a lower risk in the ECIRS 
group. Study heterogeneity was assessed utilizing  
the I2 value. Substantial heterogeneity was defined  
as an I2 value >50%. Meta-analysis was performed 
using Review Manager (RevMan) 5.4 software by Co-
chrane Collaboration. The quality assessment of the 
included studies was performed using the Cochrane 
Risk of Bias tool, using RoB 2 for randomized stud-
ies and ROBINS-I for non-randomized ones [10, 11].

Evidence synthesis

The literature search retrieved 3321 papers. One 
paper was retrieved from other sources. Fourteen 
duplicates were excluded, leaving 3308 studies for 
screening. Another 3275 papers were excluded 
against the title and abstract screening because they 
were unrelated to the purpose of this study. The full 
texts of the remaining 33 studies were screened and 
16 papers were further excluded for lack of specific-

ity of data or duplicate studies. Finally, 17 studies 
were accepted and included for meta-analysis. Fig-
ure 1 shows the PRISMA flow diagram.

Study characteristics and quality assessment 

Seventeen studies compared ECIRS and convention-
al PCNL [9, 12, 21–27, 13–20]. There were 16 retro-
spective studies [9, 12, 21–26, 13–20] and 1 random-
ized clinical trial [27]. 
Study characteristics are summarized in Table 1. 
There were 2054 patients included in 17 studies: 
800 patients underwent ECIRS and 1254 underwent 
conventional PCNL. Figure 6 shows the details of 
quality assessment in the retrospective studies. Four 
studies showed a critical overall risk of bias, 6 stud-
ies a serious overall risk of bias, and the remaining 
a moderate risk overall of bias. The most common 
reason for the risk of bias was in the measurement 
of outcomes, followed by risk in patient selection and 
reported results. Figure 7 shows the details of qual-
ity assessment in the prospective randomized study 
that showed a low overall risk of bias.

Meta-analyses of surgical time and length of stay 

Meta-analysis from 12 studies (564 cases in ECIRS 
and 753 cases in conventional PCNL) showed that 
there was a trend for a shorter surgical time in the 
ECIRS group compared to conventional PCNL but 
the difference was not significant (MD -8.39 minutes 
95% CI -21.30, 4.53, p = 0.20). Study heterogeneity 
was substantial (I2 97%) (Figure 2A).
Meta-analysis of 9 studies (482 cases in ECIRS and 
583 cases in conventional PCNL) showed that mean 
postoperative length of stay did not differ between 
the groups (MD 5.09 days 95% CI -19.51, 29.69, 
p = 0.69). Study heterogeneity was substantial  
(I2 100%) (Figure 2B).

Meta-analyses of bleeding

Meta-analysis from 4 studies (245 cases in ECIRS 
and 248 cases in conventional PCNL) showed that 
the mean hemoglobin drop was significantly lower 
in the ECIRS group compared with the convention-
al PCNL group (MD -0.56 g/dl 95% CI -1.08, -0.05,  
p = 0.03). Study heterogeneity was substantial  
(I2 99%) (Figure 3A).
Meta-analysis from 5 studies (232 cases in ECIRS 
and 242 cases in conventional PCNL) showed that 
blood transfusion rate did not differ between the two 
groups (OR 0.88 95% CI 0.64-1.23, p = 0.15). There 
was no significant heterogeneity among the studies 
(I2 0%) (Figure 3B).Figure 1. PRISMA flow diagram of the study.
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Meta-analyses of infection complications

Meta-analysis from 7 studies (339 cases in ECIRS 
and 396 cases in conventional PCNL) showed that 
there was a trend for a lower incidence of postopera-
tive fever in the ECIRS group but the difference did 
not reach significance (OR 0.61 95% CI 0.35, 1.06,  
p = 0.08) (Figure 4A). There was no significant het-
erogeneity among the studies (I2 0%). 
Meta-analysis from 4 studies (250 cases in ECIRS 
and 263 cases in conventional PCNL) showed that 
the incidence of postoperative sepsis did not differ 
between the two groups (OR 0.52 95% CI 0.17, 1.59, 
p = 0.25) (Figure 4B). There was no heterogeneity 
among the studies (I2 0%).

Meta-analyses of stone-free rate and retreatment 
rate

Meta-analysis from 15 studies (700 cases in ECIRS 
and 1065 cases in conventional PCNL) showed that 
the SFR was significantly higher in the conventional 
PCNL group compared to the ECIRS group (OR 2.52 
95% CI 1.64, 3.90, p <0.0001) (Figure 5A). Study 
heterogeneity was substantial (I2 60%). 
Meta-analysis from 6 studies (81 cases in ECIRS and 
141 cases in conventional PCNL) showed that the re-
treatment rate among patients who were not stone-
free at the first follow-up visit was significantly lower 
in the ECIRS groups compared to the conventional 
PCNL group (OR 0.34 95% CI 0.14, 0.87, p = 0.002) 

Author year  
of publication

Type  
of study

Type  
of paper

Patient 
posi-

tioning 
ECIRS

Patient 
posi-

tioning 
PCNL

Amplatz 
sheath 

size  
ECIRS

Amplatz 
sheath 

size  
PCNL

Endo-
vision 

puncture 
ECIRS

Defini-
tion  

of sto-
ne-free

Mean 
age 

ECIRS, 
years  
(SD)

Mean 
age 

PCNL, 
years  
(SD)

Mean stone 
burden 
ECIRS

Mean stone 
burden 
PCNL

Beck 2009 Retrospective Meeting 
abstract GMSV Supine ≥20 Ch ≥20 Ch Yes <1 mm NA NA 17 cm3 16 cm³

de la Rosa 2014 Retrospective Full text Supine Supine ≥20 Ch ≥20 Ch No < 5 mm 52.6  
(1.7)

50.5  
(1.3) 39.9 mm 39.8 mm

Gao 2019 Retrospective Full text Prone Prone NA <20 Ch Yes <4 mm 52.3 
(14.2)

52.8 
(13.1) 26 mm 24 mm

Hamamoto 
2014 Retrospective Full text Prone Supine <20 Ch <20 Ch No <4 mm 54.5  

(1.5)
48.9  
(3.3) 39.2 mm 38.4 mm

Hong 2016 Retrospective Full text GMSV Prone ≥20 Ch ≥20 Ch No <3 mm 49.6  
(3.3)

50.3  
(1.2) 33.4 mm 32.5 mm

Isac 2013 Retrospective Full text Prone Prone ≥20 Ch <20 Ch Yes NA 57 58 33 mm 29 mm 

Kavaliauskaite 
2018 Retrospective Meeting 

abstract NA NA NA NA NA NA NA NA NA NA

Kawahara 2012 Retrospective Full text GMSV Prone ≥20 Ch ≥20 Ch Yes No frag-
ments

57.2 
(12.3)

55.5 
(11.4) 59.1 mm 57.6 mm

Kohjimoto 2011 Retrospective Meeting 
abstract NA NA NA NA NA NA NA NA NA NA

Leng 2018 Retrospective Full text Supine Supine <20 Ch <20 Ch No <4 mm 46.2 
(12.7)

45.8 
(11.2) 52 mm 53 mm

Mami 2021 Retrospective Full text Supine Prone NA NA No <4 mm 50.01 
(9.26)

45.4 
(13.03) 12.5 mm 23 mm

Wen 2016 Prospective 
randomized Full text GMSV Prone <20 Ch <20 Ch NA <4 mm 43.18 

(14.11)
45.76 

(13.25) 689 mm2 643.35 mm2

Xu 2019 Retrospective Meeting 
abstract NA NA <20 Ch <20 Ch NA NA 47.4 

(10.9)
52.2 

(11.8) 57.7 58.5 mm

Yong 2017 Retrospective Meeting 
abstract NA Supine  

or Prone NA NA NA <4 mm NA NA NA NA

Zelvys 2014 Retrospective Meeting 
abstract Supine Supine  

or Prone NA NA No NA 67.65 
(7.21)

61.34 
(11.6) NA NA

Zhang 2016 Retrospective Meeting 
abstract NA NA NA NA NA NA 51.7  

(9.2)
52.3  
(8.1) NA NA

Zhao 2021 Retrospective Full text GMSV Prone <20 Ch <20 Ch Yes <4 mm 53.18 
(12.66)

53.1 
(13.18) 640.21 mm3 753.44 mm3

Ch – Charrier; PCNL – percutaneous nephrolithotomy; NA – data not available; SD – standard deviation; GMSV – Galdakao modified supine Valdivia;  
ECIRS – endoscopic combined intrarenal surgery

Table 1. Characteristics of studies comparing ECIRS vs conventional PCNL included in the review
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Figure 2. Meta-analysis of surgical time and length of stay in studies comparing ECIRS vs conventional PCNL.
ECIRS – endoscopic combined intrarenal surgery; PCNL – percutaneous nephrolithotomy

Figure 3. Meta-analysis of bleeding in studies comparing ECIRS vs conventional PCNL.
ECIRS – endoscopic combined intrarenal surgery; PCNL – percutaneous nephrolithotomy
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Figure 4. Meta-analysis of infection complications in studies comparing ECIRS vs conventional PCNL.
ECIRS – endoscopic combined intrarenal surgery; PCNL – percutaneous nephrolithotomy

Figure 5. Meta-analysis of stone-free rate and retreatment rate in studies comparing ECIRS vs conventional PCNL.
ECIRS – endoscopic combined intrarenal surgery; PCNL – percutaneous nephrolithotomy
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There is also no consensus on the best imaging mo-
dality or their timing in the evaluation of possible 
residual fragments. In the ECIRS cohort, however, 
SFR was determined in most series as on table direct 
inspection of calyces which has been proposed as an 
advantage of ECIRS by Scoffone et al. [4]. The re-
treatment rate among patients who were not stone-
free at the first follow-up visit was significantly lower 
in the ECIRS groups compared to the conventional 
PCNL group, which could indicate that by careful 
inspection of calyces significant residual fragments 
are not left behind. Further, flexible ureteroscopy 
may help mitigate the possibility of residual frag-
ments in inaccessible calyces in conventional PCNL 
and hence the need for ancillary intervention and re-
imaging. This is akin to using flexible nephroscopy  
in an antegrade fashion post PCNL which has shown 
to improve SFR after PCNL, significantly for stag-
horn calculi as demonstrated by Masood et al. [30]. 
However, the authors had to use a minimum neph-
rostomy sheath of 24 Fr to insert the nephroscope. 
This may have some limitations due to angulation 
issues to reach different calyces but this can be over-
come as the flexible ureteroscope can easily inspect 
all calyces. This was reiterated in a study by Kuroda 
et al. wherein the stone surface area and the number  
of involved calyces were independent predictors  
of the successful status after ECIRS [33]. This 
strengthens the feeling that intraoperative assess-
ment of all calyces by flexible ureteroscopy could 
help improve stone clearance.
Whilst post-PCNL calyceal inspection by flexible 
ureteroscopy is a bonus, the singular advantage  
of using this in ECIRS is the ability to allow endo-
scopic-guided puncture which permits precise ac-
cess to a targeted calyx under vision [3, 4]. Of the 
16 studies in our meta-analysis, only 5 specifically 
mentioned this utility [12, 14, 16, 18, 26]. A prop-
er puncture and tract creation is the Achilles heel  
in percutaneous access to prevent complications 
such as pelvicalyceal system perforation, bleeding, 
fluid extravasation, and infectious complications 
[34]. Either this utility is underreported or unde-
rutilized or maybe they are not particularly useful 
in well-trained and experienced PCNL surgeons but 
this is yet to be determined.
Amongst the included studies that reported the use 
of single vs. multiple tracts, 8 ECIRS studies re-
ported using only one tract and only one series had 
some patients needing multiple tracts. Five PCNL 
series were reported using multiple tracts and  
4 PCNL series used single tracts where 3 of these 
4 had tract size >20 Fr. Larger diameter tract and 
multiplicity are well-known risk factors for compli-
cations [34]. On reviewing the infectious complica-

(Figure 5B). Study heterogeneity was moderate  
(I2 25%).

DISCUSSION

Evolution in endoscopic armamentarium has intro-
duced several energy devices, higher power lasers 
for lithotripsy, use of antegrade flexible nephroscopy, 
which are all aimed at maximizing PCNL outcomes 
with minimal morbidity. Simultaneously, the grow-
ing popularity of supine PCNL from its introduction 
in 1987 by Valdivia et al. [28] has influenced urolo-
gists to adopt ECIRS as a safe and efficacious alterna-
tive option, especially in proximal stones, impacted 
pelvic stones, complex anatomy, forgotten encrusted 
stents, and large stone volumes [29]. In our meta-
analysis, only 1 study by Isac et al. reported patient 
outcomes in both ECIRS and PCNL cohorts in prone 
position [16]. Of the 17 studies included, the major-
ity of the ECIRS patients had their procedure in the 
Galdakao-modified supine Valdivia position or supine 
position while PCNL was done equally in the prone 
and supine position. There was a homogeneous dis-
tribution of patients in both cohorts concerning age, 
stone burden, and tract sizes. Minimally invasive 
PCNL (mini-PCNL) avoids the morbidity of conven-
tional PCNL wherein a tract size of 16 Fr to 20 Fr  
is used variably [30]. In a recent meta-analysis by 
Sharma et al., mini-PCNL had similar efficacy with 
a superior safety profile and lower all-cause compli-
cation rate compared to conventional PCNL, yet the 
need for auxiliary procedures (RR 0.77 [0.58, 1.03], p 
= 0.08) remained the same [31]. Of the studies that 
reported tract sizes in our review, interestingly, all 
studies after 2014 had only mini-PCNL with a tract 
size <20 Fr in both cohorts reflecting a predicament 
towards miniaturized access even though both co-
horts had many patients with partial or complete 
staghorn stones with a large stone volume. 
We found that the PCNL group had a higher SFR 
but we were unable to have clear definitions of SFR 
or methodology used to determine the same. From 
the available reported data of the included studies, 
the majority used a <4 mm size as a cut-off for the 
residual fragments based on postoperative imaging 
for which there was no standardization in imaging 
modality or time for evaluation. This could account 
for the higher SFR in the conventional PCNL group. 
This problem is not unique to our review as has been 
demonstrated by Ermis et al. who stated that lim-
ited data in staghorn stones show residual fragment 
range from 47% to 87% [32]. Therefore, there was 
confusion about the overall SFR which varied be-
tween 79.0% and 90.5% depending on the definition 
and possible adjuvant treatments carried out [32]. 
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Figure 6. Risk of bias in non-randomized controlled trials (ROBINS-I). A) Risk of bias graph: review authors' judgements about 
each risk of bias item presented as percentages across all included studies; B) Risk of bias summary: review authors' judgements 
about each risk of bias item for each included study.

Figure 7. Risk of bias in randomized controlled trials (ROB-2). A) Risk of bias graph: review authors' judgements about each risk  
of bias item presented as percentages across all included studies; B) Risk of bias summary: review authors' judgements about 
each risk of bias item for each included study.
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ECIRS, it would allow for more tailored access to 
decide on the need for size and number of access re-
quired, based on a dynamic assessment of the pelvi-
calyceal system even in large volume stones [3, 33], 
avoiding multiple punctures while maintaining high 
SFR [3, 29]. 
Lastly, any procedure while being efficacious must 
also optimize operative theater utilization. In our 
meta-analysis of 12 studies, we found that, while not 
significant, there was a trend for a shorter surgical 
time in the ECIRS group. Inference can be made 
that in ECIRS, by optimally using single percuta-
neous access, two surgeons synchronously working  
in tandem by antegrade and retrograde approach 
complement each other, and hence can reduce opera-
tive time without compromising procedural safety 
and efficacy. There has always been a critique that 
ECIRS requires more resource allocation and hence 
added cost (2 surgeons, 2 energy devices, 2 sets  
of equipment). In our meta-analysis, we did not 
have any data on cost comparisons between the two 
groups. However, if resources are available, institutes 
could purpose this procedure to achieve a single-stage 
minimally invasive approach (single, miniaturized 
percutaneous tract with minimal infectious compli-
cation) even for partial and staghorn stones.
Our study is the first of its kind to analyze the in-
tervention outcomes of patients undergoing ECIRS 
vis a vis PCNL but it has some limitations. Firstly, 
the study heterogeneity underpowered some of the 
results, yet identifies strong indicators and spe-
cific trends in both ECIRS and PCNL interven-
tion outcomes. Our analysis reveals how a lack  
of a standardized reporting of intraoperative out-
comes in the ECIRS cohort further limits the ability 
to gather specific information on pelvicalyceal system 
injuries, preference of energy devices used, the tech-
nique of tract creation, and importantly the differ-
ent ways in which the retrograde access was utilized  
to complement the antegrade access which is the 
hallmark of ECIRS. Thereby, this limits our ability 
to draw definitive conclusions on the full potential  
of ECIRS. This alongside limited information from 
abstract papers weakens our ability to make categor-
ical statements in favor of either surgical technique. 
Nevertheless, our results allow for the clinical scope 
to conduct a future randomized trial with a curated 
checklist to report ECIRS specific outcomes which 
describe and incorporate the key steps of both ante-
grade and retrograde access during the procedure.

CONCLUSIONS

Analyzing the existing comparative studies infer-
ences strongly indicate that most urologists use 

tions available from 7 studies, there was a trend for  
a lower incidence of postoperative fever in the ECIRS 
group but the difference did not reach significance. 
As no information was available on the number  
of cases with a preoperative positive culture in ei-
ther group, this finding might be partially explained 
by the higher number of tracts in our PCNL studies 
as was also demonstrated by a recent meta-analysis 
which showed that preoperative urine culture, stone 
culture, number of access points, and need for blood 
transfusion were found to be significant factors for 
postoperative infection events [35]. This indicates 
that the presence of pathogens in the urine/stone 
preoperatively as well as the amount of trauma the 
kidney sustains during the procedure caused by the 
number of tracts are major predictors of postopera-
tive infections. However, our meta-analysis revealed 
that the incidence of postoperative sepsis did not 
differ between the two groups. This could correlate 
with either the presence of a ureteral access sheath 
that helps to lower the intrarenal pressure together 
or an adequate Amplatz/Nephroscope sheath ratio 
which allows for proper irrigation outflow from the 
pelvicalyceal system [36]. Indeed, intrarenal pres-
sure is a well-known and recognized key contribu-
tor to post-operative fever and sepsis in endoscopic 
kidney stone surgery and the use of ureteral access 
sheath has been demonstrated to optimize fluid ir-
rigation during intrarenal surgery which can be in-
creased by 35 to 80% keeping the same intrarenal 
pressure [37, 38]. Therefore, the use of ureteral ac-
cess sheath in ECIRS not only helps in fragment ex-
traction by the ‘pass the ball technique’ but it may 
have also contributed to the lower incidence of fever 
and sepsis in ECIRS studies [4]. While overall trans-
fusion rates remained the same in both cohorts the 
mean hemoglobin drop was significantly lower in the 
ECIRS group compared with the conventional PCNL 
group. This could be partially explained by the endo-
vision puncture that may allow for a more accurate 
and easier puncture.
Minimizing complications and maximizing efficacy 
is the hallmark of a well-done endourological inter-
vention. Data from our ECIRS studies provide indi-
rect evidence that the procedure may help reduce 
the number of percutaneous tracts and that a single 
<20 Fr miniaturized ECIRS access is safe and good 
enough to achieve a high SFR even in large vol-
ume/complete and partial staghorn stones [3, 5, 9].  
Achieving reasonable SFR without significant com-
plications with minimal bleeding from a single mini 
PCNL tract in the ECIRS cohort reinstates confi-
dence that miniaturized single access with adequate 
drainage of the pelvicalyceal system is indeed a safe 
procedure. However, if urologists adopted and used 
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ter choice for all renal stones. A prospective compari-
son of ECIRS and PCNL with standardized report-
ing in how added flexible ureteroscopy was utilized 
and helped overcome PCNL challenges may be one 
good way of analyzing the real potential advantages 
of ECIRS.
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