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Holmium laser enucleation of the prostate (HoLEP) is safe
and effective in patients with high comorbidity burden
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ABSTRACT

Introduction: We assessed the efficacy and safety of holmium laser enucleation of the
prostate (HoLEP) in patients with high comorbidity burden.

Materials and methods: Data from patients treated with HoLEP at our academic referral
center from March 2017 to January 2021 were prospectively collected. Patients were
divided according to their CCI (Charlson Comorbidity Index). Perioperative surgical
data and 3-month functional outcomes were collected.

Results: Out of 305 patients included, 107 (35.1%) and 198 (64.9%) were classified
as CCI = 3 and < 3, respectively. The groups were comparable in terms of baseline
prostate size, symptoms severity, post-void residue and Qmax. The amount of energy
delivered during HoLEP (141.3 vs. 118.0 KJ, p=0.01) and lasing time (38 vs 31 minutes,
p=0.01) were significantly higher in patients with CCI > 3. However, median enuclea-
tion, morcellation and overall surgical time were comparable between the two groups
(all p>0.05). Intraoperative complications rate (9.3% vs. 9.5%, p=0.77), median time to
catheter removal and hospital stay were comparable between the two cohorts. Similar-
ly, early (30 days) and delayed (>30 days) surgical complications rates were not signi-
ficantly different between the two groups. At 3-month follow up, functional outcomes
using validated questionnaires did not differ between the two groups (all p>0.05).
Conclusions: HoLEP represents a safe and effective treatment option for BPH also in
patients with high comorbidity burden.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a
condition characterized by an increased prolife-
ration of both epithelial and stromal tissue, es-
pecially in the periurethral zone of the prostate
(1). The prevalence of BPH substantially increa-
ses with advanced age with a reported prevalence
ranging from 8% to 60% in the adult population

(2). BPH can cause bothersome lower urinary tract
symptoms (LUTS), including storage, voiding and
post-micturition disturbances variously combined
together (3, 4), ultimately impairing overall qua-
lity of life (5, 6). According to current European
Association of Urology (EAU) guideline, transure-
thral resection of prostate (TURP) still represents
the standard surgical treatment for BPH patients,
unresponsive to medical therapy (3). More recen-
tly holmium laser enucleation of the prostate (Ho-
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LEP) has meaningfully revolutionized the surgi-
cal approach to LUTS/BPH, showing remarkable
perioperative outcomes and long-term functional
results also for larger prostate sizes (7-9), with the
additional benefit of lower bleeding and blood
transfusions (10).

In this scenario, patients with severe car-
diovascular, metabolic and respiratory diseases ty-
pically have limited options when it comes to sur-
gical treatment for BPH. Most importantly, such
patients often take antiplatelet (AP) and/or antico-
agulant (AC) medications, thus increasing the risk
for postoperative bleeding and overall postopera-
tive complications. Given these premises, HoLEP
could represent a feasible and effective treatment
option in this particular subset of patients due to
its remarkable hemostatic properties and lower
bleeding-associated complications as compared
to standard TURP (11). Recent studies pointed to
HoLEP being an effective treatment in elderly pa-
tients (12, 13). However, to date, only little evi-
dence is available on the safety and efficacy of
HoLEP in patients with high comorbidity burden
and current limitations include limited data on
short- and mid-term complications (14-17). Hen-
ce, we designed this retrospective study starting
from the hypothesis that HoLEP in comorbid pa-
tients might be characterized by a non-inferior sa-
fety and efficacy profile, as compared to a cohort
of matched healthy patients.

To address this unmet need, in the present
study we aimed to report the safety and efficacy of
HoLEP in patients with high comorbidity burden
by evaluating both perioperative and functional
outcomes, assessed by validated questionnaires.

MATERIALS AND METHODS

Patient dataset

Clinical and surgical data from patients
undergoing HoLEP at our academic referral Center
from March 2017 to January 2021 were prospec-
tively collected. The study was conducted in ac-
cordance with the ethical principles of the Decla-
ration of Helsinki and all patients signed a written
informed consent before enrollment. Main inclu-
sion criteria at baseline were: 1) symptomatic BPH
not responsive to medical therapy, according to
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EAU guidelines (3); 2) Preoperative max flow rate
(Qmax) at flowmetry < 15 mL/sec and/or post-voi-
ding residual (PVR) > 100 mL; 3) Prostate > 60 gr.
Patients with a prostate specific antigen (PSA) > 4
ng/mL or suspect rectal examination underwent
multiparametric magnetic resonance imaging
(mpMRI) to rule out concomitant prostate cancer.
Patients with persistent clinical or image-based
suspect of prostate cancer were excluded from the
study. Preoperative features including age, gender,
body mass index (BMI) and comorbidity status as-
sessed by Charlson Comorbidity Index (CCI), and
the American Society of Anesthesiologists (ASA)
physical status (PS) classification system were col-
lected. Early and delayed postoperative complica-
tions were defined as any event occurring < 30th
or > 30th postoperative day, respectively, altering
the normal postoperative course and/or delaying
discharge. Postoperative complications were gra-
ded according to Clavien-Dindo classification.

No special protocol from a surgical stand-
point was applied for patients undergoing HoLEP
with AP/AC at our Institution. However, from a
medical point of view, in case of suspension of
coumadin, this was replaced with low molecular
weight heparin (LMWH) 5 days before the proce-
dure, while a suspension period starting from 48
hours before the procedure was generally applied
for novel oral anticoagulants. The LMWH was
therefore continued postoperatively before rein-
troducing AC therapy for a variable period of time
defined by the anesthesiologists in relation to the
individual risk profile. In case of AP therapy, a
LMWH with prophylactic dose was routinely ap-
plied as in any other endoscopic surgery.

Surgical technique

Enucleation was performed with the three-
-lobes or en-bloc with early apical release techni-
que, as described in previous investigations (18,
19). All procedures were carried out under general
anesthesia using the 120W Versapulse holmium
laser machine (Lumenis, Yokneam, Israel) with a
550-pm end laser fiber (Boston Scientific, Accu-
Max 550 Laser Fiber). Laser energy was set at 2 J
X 45 Hz, 90 W, for enucleation and 2 J X 30 Hz,
60 W, for coagulation. A 26F Storz continuous-
-flow resectoscope sheath was modified by inser-
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ting the 26F inner sheath, and a laser bridge was
used to stabilize the fiber. A 30° down lens was
preferred. The enucleated prostatic adenoma was
then morcellated using a morcellator (Lumenis,
Versacut). After surgery, a 22F three-way cathe-
ter was inserted and bladder irrigation was per-
formed using saline solution. We usually removed
urethral catheter on 3rd postoperative day, in case
of clear urine output. All surgical procedures were
performed by a single expert surgeon.

Outcome measures and follow-up

As HOLEP relies on contemporary and
wise use of both laser and accurate pulling mo-
vements, to be more accurate in quantifying
the amount of energy delivered, we decided to
separately count lasing time from the total of
enucleation time. In particular, enucleation time
was defined as the time needed to enucleate the
prostatic adenoma performed by both laser ener-
gy delivery and gentle mechanic traction. The
overall surgical time included also morcellation
time and hemostasis time.

Assessment visits were scheduled at scre-
ening visit on day O and then at 1,3,6,12-months
follow up after the surgical intervention. At base-
line and at follow-up visits, patients were asked
to write-off the following self-administered ques-
tionnaires: IPSS (international prostate symptom
score), OAB-q SF (Overactive Bladder Question-
naire-Short Form), ICIQ-SF (International Con-
sultation on Incontinence Questionnaire-Urinary
Incontinence Short Form) and the IIEF-5 (interna-
tional index of erectile function). The Italian ver-
sions of the IPSS (20), of the ICIQ-SF (21), of the
ITIEF-5 (22) and of the OAB-q SF (23) were used.

Endpoints

Patients were divided into two groups ac-
cording to CCI (< 3 and > 3). The main endpoint
was to appraise any difference between the two
groups according to operative time, length of hos-
pital stay, intra- and postoperative surgical com-
plication rates. For the study purpose, we did not
establish a specific postoperative haemoglobin se-
rum level requiring blood transfusion due to the
multifactorial elements involved in the decision-
-making process. In particular, hemoglobin serum
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level as well as its descend kinetics, patient’s
comorbidity burden and clinical parameters all
represent key drivers to establish the need for
blood transfusion. Secondary endpoints were
changes in Qmax, IPSS, ICIQ-SF, IIEF-5 and
OAB-q SF scores.

Statistical Analysis

Continuous variables are presented as
median (IQR: interquartile range) and differen-
ces between groups were tested by Student’s in-
dependent t-test or Mann-Whitney U-test accor-
ding to their normal or not-normal distribution,
respectively (normality of variables’ distribution
was tested by Kolmogorov-Smirnov test). Pro-
portional data were assessed using the Chi-squa-
re test. To assess clinical differences from ba-
seline to follow-up the median change and test
for non-parametric differences were applied. All
tests were two-sided. Statistical significance was
set at p <0.05. Statistical analysis was performed
using SPSS v. 27 (IBM SPSS Statistics for Mac,
Armonk, NY, IBM Corp).

RESULTS

Overall, 305 patients were included in the
study. Baseline features of the entire cohort stra-
tified according to CCI are reported in Table-1. In
particular, 198 (64.9%) and 107 (35.1%) patients
were classified as CCI < 3 and > 3, respectively.
Patients with CCI > 3 were older (median age 73
[TQR 69-77] vs 63 [IQR 61-70]; p < 0.001), showed
a significant higher use of AP/AC therapy (42.1%
Vs 4.9%; p < 0.001) and reported a lower median
IIEF-5 score at baseline (14 [IQR 11 - 17] vs 17
[IQR 12 - 21]; p=0.02).

Surgical and postoperative data are repor-
ted in Table-2. Median amount of energy delive-
red during HoLEP (141.3 [IQR 103.2 - 162.6] vs
118.0 [IQR 100.9 - 140.3] KJ; p = 0.01) and lasing
time (38 [IQR 32 - 47] vs 31 [IQR 29 - 40] minutes;
p=0.01) were significantly higher in patients with
CCI > 3, as compared to less comorbid patients. On
the contrary, median enucleation time (51 [IQR 41-
60) vs 45 (IQR 38-58); p = 0.08) and overall sur-
gical time (100 [IQR 67-120]; vs 92 [IQR 65-115];
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Table 1 - Preoperative characteristics of patients stratified according to Charlson Comorbidity Index.

CCl = 3 patients

CCl < 3 patients

Variables (n=107; 35.1%) (n=198; 64.9%) p-value
Preoperative characteristics

Age (vears) (median, IQR) 73 (69 -77) 63 (61 -70) <0.001
BMI (kg/m”2) (median, 1QR) 26 (23.7-28.1) 26.1 (24.4 - 28.5) 0.73
ASA score (median, 1QR) 2 (1-3) 2 (1-3) 0.21
AMI (n, %) 36 (33.6) 13 (6.5) <0.001
Diabetes (n, %) 75 (70.0) 24 (12.1) <0.001
Peripheral vascular disease (n, %) 21 (19.6) 7(3.5) <0.001
CVA (n; %) 26 (24.2) 6 (3.0) <0.001
ACs/APs therapy at surgery (n, %) 36 (33.6) 17 (8.5) <0.001
Prostate volume (mL) (median, IQR) 110 (80 - 130) 100 (75 -130) 0.39
Creatinine serum level (mg/dL) (median, IQR) 1(0.9-1.2) 0.9 (0.9-1.1) 0.91
HB blood level (g/dL) (median, IQR) 141 (13.2-15.0) 149 (13.7-15.3) 0.34
Q-max (mL/s) (median, IQR) 8.2 (7.0-10.0) 8.7 (7.3-10.3) 0.47
PVR volume (mL) (median, IQR) 150 (100 — 280) 130 (100 — 250) 0.1
PSA serum level (ng/mL) (median, 1QR) 5.6 (2.8-8.7) 48 (25-7.3) 0.25
IPSS score (median, 1QR) 24 (21 -28) 24 (21 -27) 0.63
[IEF-5 score (median, 1QR) 14 (11-17) 17 (12-21) 0.02
0AB-q score (median, IQR) 42 (26 - 54) 39 (26 - 53) 0.76
ICIQ-sf score (median, IQR) 0(0-0) 0(0-0) 0.42
QoL score (median, 1QR) 4(3-5) 4 (4-5) 0.34

AC = Anticoagulants; AMI = Acute Myocardial Infarction; AP = Antiplatelets; ASA = American Society of Anesthesiologists; BMI = Body mass index; CCl = Charlson
Comorbidity Index; CVA = Cerebrovascular Accident; HB = Hemoglobin; ICIQ-q = International Consultation on Incontinence Modular questionnaire; IIEF-5 = International
Index of Erectile Function; QR = Interquartile Range; IPSS = International Prostate Symptom Score; OAB-q = Overactive Bladder questionnaire; PVR = Post-voiding residual;

QoL = Quality of Life

p=0.10) were comparable between groups. No
conversion to open adenomectomy or TURP were
recorded in both groups. Intraoperative complica-
tions rate did not differ between the study groups
(9.3% vs 9.5%; p =0.77). Similarly, median time
to catheter removal (3 [IQR 3-4] vs 3 [IQR 3-3];
p=0.16) and median hospitalization time (4 [IQR
4-5] vs 4 [IQR 4-4]; p=0.35] were comparable in
patients with CCI >3 and CCI <3, respectively.
Early (30-days) surgical complications rate
was comparable in the CCI >3 group as compa-

red to less comorbid patients (16.7 % vs 13.19%;
p=0.51). Blood transfusions were necessary in 4
(3.7%) and 6 (3.0%) patients in the CCI > 3 group
and CCI<3 group, respectively. A focus on base-
line comorbidity features in patients requiring
blood transfusion is reported in Supplementary
Table-1. Similarly, late (>30-days) surgical com-
plications were comparable between the two co-
horts (1.8 % vs 1.5 %; p=0.69). As concerns ma-
nagement of complications, postoperative fever
and orchiepididymitis were treated by antibiotics
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administration. In only one case of postoperative
fever, it was necessary to replace vesical catheter
in a patient with high comorbidity burden. There
was no significant difference in the rate of posto-
perative bladder clot retention requiring reinter-
vention in the CCI > 3 group as compared with the
counterpart (1.8% vs 1.0%, p=0.43). Acute urinary

retention after discharge was managed by cathe-
ter replacement, occurring in only 2 patients in
the CCI > 3 group. Finally, the evidence of late
postoperative urethral stricture was managed by
transurethral urethrotomy under direct vision. A
summary of complications and their management
is reported in Table-3.

Table 2 - Surgical outcomes of patients stratified according to Charlson Comorbidity Index.

CCl = 3 patients

CCl < 3 patients

Variables (n=107; 35.1%) (n=198; 64.9%) p-value
Surgical Outcomes
Enucleation Technique (n, %) Three-lobes 38 (35.5) 89 (44.9) 0.17
En-bloc 69 (64.5) 109 (55.1)
Overall operative time (min) (median, 1QR) 100 (67 - 120) 92 (65-115) 0.10
Enucleation time (min) (median, 1QR) 51 (41 -60) 45 (38 - 58) 0.08
Morcellation time (min) (median, IQR) 24 (16 - 35) 23 (16 -32) 0.17
Lasing time (min) (median, 1QR) 38 (32 -47) 31 (29 - 40) 0.01
Energy delivered (kJ) (median, 1QR) 141.3 (103.2 - 162.6) 118.0 (100.9 - 140.3) 0.01
Conversion to TURP (n, %) 0(0) 0(0) -
Conversion to open adenomectomy (n, %) 0(0) 0(0) -
Intraoperative complication (n, %) 10 (9.3) 19(9.5) 0.77
Capsule perforation 7 (6.5) 13 (6.5)
Bladder mucosal damage 3(2.8) 7(3.5)

IQR = Interquartile Range

Supplementary Table 1 - Baseline comorbidity features in patients requiring blood transfusion.

AMI = Acute Myocardial Infarction; CVA = Cerebrovascular Accident; IQR = Interquartile Range
Variables CCl > 3 patients CCl < 3 patients p-value

(n=4; 3.7%) (n=6; 3.0%)

Postoperative and Functional Outcomes
Age (years) (median, IQR) 73 (69-77) 63 (61 -70) <0.001
AMI (n, %) 2(1.8) 1(0.5) 0.21
Diabetes (n, %) 4(3.7) 4(2.0) 0.23
Peripheral vascular disease (n, %) 1(0.9) 0(0.0) 0.60
CVA (n; %) 0(0.0) 0(0.0) -
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Table 3 - Postoperative and Functional Qutcomes of patients stratified according to Charlson Comorbidity Index.

CCl > 3 patients

CCl < 3 patients

Variables (n=107; 35.1%) (n=198; 64.9%) p-value
Postoperative and Functional Outcomes
Hospitalization time (days) (median, IQR) 4(4-5) 4(4-4) 0.35
Catheterization time (days) (median, IQR) 3(3-4) 3(3-3) 0.16
decreasing HB (g/dL) (median, 1QR) -0.8 (0.4-1.4) -0.65 (0.4 -1.2) 0.45
Early events 18 (16.7) 26 (13.1)
<2 16 (14.9) 24 (12.1)
Blood Transfusion 4 (3.7) 6 (3.0)
Fever 8(7.4) 14 (7.0) 051
Orchiepididymitis 4(3.7) 4(2.2)
CD >2 2(1.8) 2(1.0)
Postoperative Clot retention requiring 2(1.8) 2(1.0)
complications (n, %) reintervention
Late events 2(1.8) 3(1.9)
cp <2 0(0.0) 1(0.5)
AUR requiring catheter 0(0.0) 1(0.5)
replacement 0.69
CD>2 2(1.8) 2(1.0)
Urethral stricture requiring 2(1.8) 2(1.0)
reintervention
3-mo Q-max (mL/s) (median, IQR) 17 (14-21) 19 (16 - 22) 0.05
3-mo PVR volume (mL) (median, IQR) 50 (0 - 90) 40 (0-90) 0.68
3-mo PSA (ng/mL) (median, IQR) 0.9 (0.63 -1.00) 0.9 (0.68 - 1.60) 0.17
3-mo IPSS (median, IQR) 8(2-10) 7(1-9) 0.24
3-mo IIEF-5 (median, IQR) 15 (11-17) 17 (12-21) 0.04
3-mo 0AB-q (median, IQR) 15 (13-19) 13 (13-16) 0.10
3-mo ICIQ-sf (median, 1QR) 0(0-0) 0(0-0) 0.31
3-mo QoL (median, IQR) 1(0-2) 1(0-1) 0.13
Ul at 3-mo follow-up (n, %) 8 (7.4) 14 (7.0) 0.22
Follow-up (month) (median, IQR) 18 (9-29) 17 (9-27) 0.35

AUR: Acute Urinary Retention; CD: Clavien-Dindo; ICIQ-q: International Consultation on Incontinence Modular questionnaire; IIEF-5: International Index of Erectile Function;
IQR: Interquartile Range; IPSS: International Prostate Symptom Score; OAB-q: Overactive Bladder questionnaire; PVR: Post-voiding residual; QoL: Quality of Life; Ul: Urinary
Incontinence; A: Difference between 1st postoperative day and baseline value
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At 3-month follow-up, median Qmax,
PSA serum level, PVR volume, as well as ques-
tionnaire scores assessing patients’ symptoms
did not differ between the two groups (all
p>0.05) except for IIEF-5, being lower in the
more comorbid group (15 [IQR 13 - 19] vs 17
[IQR 12 - 21], p=0.04]. Urinary incontinence
rate at 3 months was also comparable (7.4% vs
7.0%; p=0.22) in CCI > 3 and <3, respectively
(Table-3).

DISCUSSION

While current literature contains a ple-
thora of evidence exploring the safety of va-
rious techniques for the surgical management
of BPH, there is far less investigation into the
HoLEP field in the setting of high comorbidity
patients. In the current paper we demonstrated
that, in experienced hands, HoLEP represents a
safe and effective procedure for the manage-
ment of BPH also in patients with a high co-
morbidity burden, providing comparable perio-
perative and functional outcomes to those of
less comorbid patients.

The first key finding of our study is that
HoLEP showed outstanding early and delayed
Clavien-Dindo < 2 complications rate in both
patient cohorts. Of note, only 4 (3.7%) patients
in CCI > 3 group required blood transfusions
postoperatively, while only 2 (1.8%) patients
experienced Clavien-Dindo>2 delayed compli-
cations. Such results are even more remarkable
if we think that more than a third of patients
in CCI > 3 cohort continued AC/AP therapy pe-
rioperatively. The observed benefit of HoLEP in
maintaining hemostasis in AC/AP patients is
likely due to the physics of the holmium la-
ser (24, 25). Indeed, due to the chromophore
of water and minimal tissue depth penetration,
holmium laser is able to achieve quick vapori-
zation and coagulation of tissue without the di-
sadvantage of deep tissue penetration (24). This
characteristic of the holmium laser allows for
rapid hemostasis, which is pivotal when mana-
ging patients taking AC/APs. The issue of Ho-
LEP in AC/AP patients was first introduced by
Hochreiter et al., reporting results of 19 patients
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on oral AC with none blood transfusion needed
and only 2 patients requiring clot evacuation
(26). Similarly, Tyson et al. reported periopera-
tive results in 39 patients treated with HoLEP
on either aspirin or coumadin therapy, showing
a promising safety profile, since no patient re-
ceived blood transfusions, although nearly 8%
experienced significant postoperative hematu-
ria and hospital readmission (27). More recen-
tly, Bishop et al. compared 52 patients on AP/
AC therapy versus 73 not on therapy, reporting
a transfusion rate of nearly 8% in the AP/AC
group, significantly higher than the one repor-
ted in our series. (28). In this regard, in our
experience median amount of energy delivered
during entire procedure (141.3 vs 118.0 KJ) and
lasing time (38 vs 31 minutes) were significan-
tly higher in patients with CCI > 3, as compared
to less comorbid patients, probably reflecting
a greater attention in hemostasis in AC/AP pa-
tients. However, a recent retrospective cohort
analysis showed that AP/AC patients had a
shorter overall procedure length as compared to
less comorbid patients, which is in slight con-
trast with our findings (16). Overall, the above-
-mentioned differences among the studies are
hardly explainable, however it should be kept
in mind that HoLEP is a strongly dependent
operator procedure. As such it should not be
surprising that operative time may be meanin-
gfully influenced by surgeon experience, type
of fiber used, laser setting and, of course, enu-
cleation technique employed (29).

The second key finding is that the hi-
gher amount of energy delivered in CCI > 3
patients did not negatively influence health-
-related quality of life or functional outcomes
after HoLEP. Indeed, no significant difference
between the two groups were observed accor-
ding to median postoperative in ICIQ-SF, OAB-
-q SF and QoL scores at 3 month-evaluation. As
such, higher lasing time and amount of ener-
gy delivered did not necessarily translate into
worse irritative symptoms in the very next pe-
riod after HoLEP. We could speculate that laser
setting is likely to play a key role in addressing
functional outcomes but other elements are
probably more critical. In particular, maintai-
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ning an anatomical dissection plane, reducing
traction to the sphincter during the enucleation
and avoiding capsular perforation are together
crucial to allow a fast recover from irritative
symptoms following HoLEP (30). Recent evi-
dence also demonstrated the importance of the
apical release in the very beginning of the pro-
cedure to maximize functional success (18, 31,
32). Moreover, efficacy in relieving BPH-related
obstructive symptoms was equally satisfactory
both in CCI > 3 and less comorbid patients, as
proved by comparable IPSS and Qmax between
the two groups. This bolsters the concept that
HoLEP is an effective treatment option also in
case of comorbid patients since once the dissec-
tion plane is found it can be developed main-
taining a bloodless surgical field in the majori-
ty of cases without compromising the fulfilling
of the enucleation (33).

The main limitations of the current paper
are the relatively low sample size and the short
follow up, which might have introduced statis-
tical bias. Second, this was a retrospective re-
view of a prospectively collected database, thus
the study design might have weakened itself the
reliability of evidence reported. Third, all cases
were performed by a single highly trained sur-
geon with an extensive experience in endosco-
pic surgery. As such, our findings could not be
applicable to all surgeon- or center-related sce-
narios. Finally, influential conditions possibly
affecting BPH-related LUTS were not evaluated,
including metabolic syndrome, androgen defi-
ciency, physical activity and smoking habits.

Despite of these limitations, the findings
of the current series provide a robust founda-
tion to assess efficacy and safety of HoLEP for
the surgical management of patients with wide
comorbidity burden. Further prospective, ran-
domized, placebo-controlled studies with larger
cohorts and longer follow-up will be needed to
confirm the findings of the current series.

CONCLUSIONS

Our experience confirms that in in this
retrospective study with selected cases HoLEP
represents a safe and effective option for the
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treatment of BPH also for high comorbidity pa-
tients (CCI > 3). The excellent profiles of time-
-efficiency and the extremely low rate of clini-
cally relevant early and delayed complications
support the safety of this technique also in a
real-life context within a non-preoperatively
selected cohort of patients.
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