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ABSTRACT ARTICLE INFO

Objectives: To compare thulium laser enucleation of prostate (ThuLEP) versus Riccardo Bertolo
laparoscopic trans-vesical simple prostatectomy (LSP) in the treatment of benign  Nftps:/orcid.org/0000-0003-0260-4601
prostatic hyperplasia (BPH).

Materials and Methods: Data of patients who underwent surgery for “large”
BPH (>80mL) at three Institutions were collected and analyzed. Two institutions
performed ThuLEP only; the third institution performed LSP only. Preoperative
(indwelling catheter status, prostate volume (PVol), hemoglobin (Hb), Q _, .
post-voiding residual volume (PVR), IPSS, QoL, IIEF-5) and perioperative data Int Braz J Urol. 2022; 48: 328-8
(operative time, enucleated adenoma, catheterization time, length of stay, Hb-

drop, complications) were compared. Functional (Q,_, , PVR, %AQ, ) and patient-

reported outcomes (IPSS, QoL, IIEF-5, %AIPSS, %AQoL) were compared at last Submitted for publication:
follow-up. October 20, 2021

Results: 80 and 115 patients underwent LSP and ThuLEP, respectively. At baseline, —

median PVol was 130 versus 120mL, p <0.001; Q__ 9.6 vs. 7.1mL/s, p=0.005; Accepted after revision:
IPSS 21 versus 25, p <0.001. Groups were comparable in terms of intraoperative November 24, 2021
complications (1 during LSP vs. 3 during ThuLEP) and transfusions (1 per group).
Differences in terms of operative time (156 vs. 92 minutes, p <0.001), Hb-drop (-2.5
vs. -0.9¢/dL, p <0.001), catheterization time (5 vs. 2 days, p <0.001) and postoperative
complications (13.8% vs. 0, p <0.001) favored ThuLEP. At median follow-up of 40
months after LSP versus 30 after ThuLEP (p <0.001), Q,,.. improved by 226% vs. 205%
(p=0.5), IPSS decreased by 88% versus 85% (p=0.9), QoL decreased by 80% with IIEF-
5 remaining almost unmodified for both the approaches.

Conclusions: Our analysis showed that LSP and ThuLEP are comparable in relieving
from BPO and improving the patient-reported outcomes. Invasiveness of LSP is
more significant.
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INTRODUCTION

Lower urinary tract symptoms (LUTS) secon-
dary to benign prostatic hyperplasia (BPH) are among
the most common medical issues for the aging male
(1). Indeed, population-based studies have suggested
that more than 40% of men aged over 60 years old
suffers from BPH (2).

In patients bothered by LUTS secondary to
benign prostatic obstruction (BPO) refractory to me-
dical therapy and indication to surgical treatment,
transurethral resection of the prostate (TURP) and
open simple prostatectomy have been the historical
reference-standards for prostates <80g and >80 gra-
ms, respectively (3).

Both TURP and open simple prostatectomy
have demonstrated effectiveness in relieving from the
BPO and able to offer durable improvements in uri-
nary functional outcomes (4, 5).

However, they suffer from the drawback of
potential perioperative morbidity. Looking for a re-
duction of such surgical morbidity, a variety of mi-
nimally-invasive alternative techniques have been
introduced.

In this evolving scenario, the thulium laser
enucleation of prostate (ThuLEP) has been descri-
bed in 2010 by Herrmann et al. who pioneered the
concept of an anatomical enucleation of the prostate
adenoma by a widely blunt dissection of the transi-
tional zone of the gland (6). Nowadays, ThuLEP re-
presents a viable option in case of large (>~80mL) BPH
as suggested by the European Association of Urology
(EAU) guidelines (7).

Experienced laparoscopic surgeons are still
challenging endoscopic enucleation techniques with
laparoscopic simple prostatectomy (LSP), performed
via a trans-vesical or a trans-capsular approach,
either pure or robot-assisted, which duplicates the
principles of open adenomectomy (8, 9).

While several analyses have been publi-
shed comparing LSP to the holmium laser enuclea-
tion (HoLEP) and to the green-laser enucleation of
prostate, to the best of our knowledge, no study has
been focused on the comparison of ThuLEP versus
LSP. To contribute to this field, the present study
was conceived aimed to compare the perioperative
outcomes of ThuLEP versus LSP in the treatment
of large BPH.

MATERIALS AND METHODS

Data of consecutive patients who un-
derwent surgery for large BPH (configured as
prostate volume >80mL at preoperative ima-
ging) at three referral Institutions were collec-
ted on dedicated prospectively maintained da-
tabases and retrospectively analyzed. The study
was approved by the leading institution local
ethics committee (no. approval STS CE Lazio
1/N-726) and performed in accordance with the
ethical standards as laid down in the 1964 De-
claration of Helsinki and its later amendments.

Two institutions performed ThuLEP only
(ThuLEP Group) between September 2018 and
April 2019; the third institution performed LSP
only (LSP Group) via a trans-vesical approach.
LSP procedures were performed between Octo-
ber 2012 and September 2019. All the procedures
were performed by experienced surgeons. Sur-
gical techniques for LSP and ThuLEP have been
previously described (10, 11). For LSP, an extra-
-peritoneal approach was chosen. After dissec-
ting the prostate and the bladder free from the
overlying fatty tissue, a 3-4cm vertical cystotomy
incision was performed at the level of the bladder
neck. The ureteral orifices were identified, then
the enucleation the adenoma was carried out wi-
thin the plane between the prostatic capsule and
the adenoma. Bladder neck trigonization was per-
formed to facilitate re-epithelialization. A three-
-ways 22F Dufour catheter was introduced and
inflated, and cystotomy was closed using absor-
bable barbed sutures in double layer.

ThuLEP was performed according to ei-
ther a two-lobes or a three-lobes technique, de-
pending on the anatomy of the adenoma. The
procedure was performed using an Iglesias 26F
resectoscope, with a 4mm, 12 degrees optics. The
200 Watt-Cyber-TM laser generator (Quanta Sys-
tem) was used with maximum power of 70 Watts
set for cutting and 40 Watts set for coagulation.
Low-power coagulation was used during almost
the whole enucleation, while activating cutting
in case of sticky tissue. A 550nm laser fiber was
used, with apical release performed at the begin-
ning. The enucleated lobes were morcellated by
the Piranha morcellator (Richard Wolf).
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Outcome measurements

Preoperative variables, including age,
body mass index (BMI), comorbidities as assessed by
the Charlson’s index (CCI) (12), prostate volume (PVol
as assessed by trans-rectal ultrasonography - TRUS),
hemoglobin (Hb), serum prostate specific antigen
(PSA), maximum urinary flow rate at uroflowmetry
(Q,,) with post-voiding residual volume (PVR) (or
alternatively an indwelling catheter status), Inter-
national Prostate Symptom Score (IPSS) with Qua-
lity of Life (QoL) and International Index of Erecti-
le Function questionnaire (IIEF-5) were compared
at baseline (13). In case of elevated serum PSA and
suspected prostate cancer, TRUS biopsy was per-
formed to exclude malignancy, as appropriate.

Perioperative data, including intraoperative
complications, operative time, enucleated adeno-
ma grams at final pathology, catheterization time,
length of stay, PSA at three months postoperative-
ly, Hb drop (either absolute and percentage), and
complications classified according to the Clavien-
-Dindo grade (14), were compared.

Functional data, including Q _, PVR, and
%AQ,_ , together with patient-reported outcomes
as assessed by the IPSS with QoL questionnaire
(with relative %AIPSS and %AQoL), were compa-
red at the last follow-up available. Finally, IIEF-5
questionnaire was re-assessed at the last follow-up
available to check for potential impact of the tre-
atment received on sexual function.

Statistical Analysis

Continuous variables were summarized
using medians and interquartile ranges (IQR);
frequencies and proportions were used to sum-
marize categorical variables. Median values of
continuous variables calculated in the treatment
groups were compared by using the two-sam-
ple Wilcoxon rank-sum test, while differences
in frequencies and proportions of categorical
variables were compared by using the Fisher’s
exact test.

For continuous intraoperative outcomes,
the mean difference between groups, after adjus-
ting for potential confounders (including age, BMI,
Hb, PSA, PVol, IPSS, QoL, IIEF-5 and treatment re-
ceived), was estimated by using multivariable line-

ar regression models. Postoperative complications
were compared between the groups, after adjusting
for potential confounders, by using multivariable
exact logistic regression models.

Significance level was set at p-value <0.05.
Statistical analysis was performed by using Stata
16.1 (StataCorp. 2019. Stata Statistical Software:
Release 15. College Station, TX: StataCorp LLC).

RESULTS

Eighty versus 115 patients underwent
LSP versus ThuLEP and were analyzed. Groups
were comparable at baseline in age, Charlson’s
comorbidity index and PVR. Statistically sig-
nificant differences were found in BMI, per-
centage of patients with indwelling catheter,
PSA, Hb, PVol (130 (IQR 115-150) versus 120
(100-160mL), LSP versus ThuLEP, respectively,
p <0.001), Omax (9.6 (IQR 5.9-11.3) vs. 7.1 (5.9-
8.7mL/s), p=0.005), IPSS (21 (IQR 16-27) vs. 25
(23-27), p <0.001), QoL, and IIEF-5 at univaria-
te analysis. Table-1 reports the complete data
about the baseline characteristics of patients
stratified by treatment group.

Concerning the perioperative data (Ta-
ble-2), the treatment groups were comparable
in terms of intraoperative complications (1 vs.
3, namely 1 conversion to open surgery during
LSP vs. 2 extravasation syndromes and 1 seve-
re bleeding occurred during ThuLEP) and trans-
fusions (1 patient per group). Resected adenoma
grams were comparable between the techniques
(83, IQR 70-104 vs. 85, IQR 67-118, p=0.7).

Significant differences were found in ter-
ms of operative time (156 vs. 92 minutes, LSP vs.
ThuLEP, respectively, p <0.001), Hb drop at the 1st
postoperative day (-2.5 vs. -0.9g/dL, p <0.001),
catheterization time (5 vs. 2 days, p <0.001),
hospital stay (9 vs. 2 days, p <0.001), and pos-
toperative complications (13.8% vs. 0, p <0.001).
Post-operative complications recorded after LSP
included 2 arrhythmias, 2 epididymitis, 4 urine
leakages, 2 peri-vesical hematomas and 1 seve-
re acute bleeding, the latter being managed with
trans-urethral hemostasis (Clavien 3b).

At the third month postoperatively, PSA
was 1.0 (IQR 0.4-2.1) vs. 1.8 (1.2-2.5ng/mL) (LSP
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Table 1 - Distribution of baseline characteristics of patients in the treatment groups.

Group LSP Group ThuLEP p-value
n =80 n=115
Age, years 69 (65— 74) 68 (64 —73) 0.5
Charlson's Comorbidity Index 0.7
0-1 80 (100) 112 (97.4)
>2 0(0) 3(2.6)
BMI 27.0 (24.4-28.7) 25.0 (23.3-27.0) <0.001
Indwelling catheter 35 (43.8) 16 (13.9) < 0.001
PSA, ng/mL 11.0 (4.9-15.8) 3.1(2.3-5.6) <0.001
Hemoglobin, g/dL 14.9 (14.2-15.8) 14.2 (13.4-15.6) 0.003
Prostate Volume, mL 130 (115-150) 120 (100 - 160) < 0.001
Qmax, mL/s 9.6 (5.9-11.3) 7.1(5.9-87) 0.005
PVR, mL 100 (50 - 200) 90 (75 - 120) 0.09
IPSS 21 (16 -27) 25 (23 -27) <0.001
QoL 5(4-5) 6 (5-6) <0.001
[IEF-5 15 (6 -22) 19 (16 - 23) < 0.001

Median is reported for continuous variables, while number of observations is reported for categorical variables. Inter-Quartile Range (IQR) and percentages are reported in
brackets, as appropriate. LSP: Laparoscopic Simple Prostatectomy; ThuLEP: Thulium Laser Enucleation of Prostate; BMI: Body Mass Index; PSA: Prostate Specific Antigen;
Qmax: Maximum Urinary Flow; PVR: Post-Voiding Residual volume; IPSS: International Prostate Symptom score; QoL: Quality of Life; IIEF-5: International Index of Erectile

Function Questionnaire.

vs. ThuLEP, respectively, p <0.001), with a more
pronounced decrease after LSP (-90% vs. -46%,
p <0.001).

At a median follow-up of 40 months
(IQR 25-56) after LSP vs. 30 months (30-30)
after ThuLEP (p <0.001), no significant diffe-
rences were found between the approaches in
terms of improvement in functional outcomes
and patient-reported outcomes. Namely, Q
was found improved by 226% (IQR 172-335)
vs. 205% (152-295) (p=0.5), reaching a median
value of 30.2mL/s (IQR 22.2-39.8) vs. 22.2mL/s
(19.5-26.4) (p <0.001); PVR became virtually ab-
sent in both the groups; IPSS decreased by 88%
(IQR 93-63) vs. 85% (92-77) (p=0.9), reaching a
median value of 3 (IQR 1-6) vs. 4 (2-6) (p=0.1);
QoL decreased by 80% (IQR 100-67) vs. 80% (92-
67) (p=1), reaching a value of 1 (0-1) vs. 1 (1-2)
(p=0.037). 1IEF-5 remained almost unmodified
regardless of the approach (0 (IQR 0-0) vs. 0 (-4;
1), LSP versus ThuLEP, respectively, p=0.5).

After multivariable analyses, the adjusted
average difference of Hb drop between the treatment
groups (LSP vs. ThuLEP) was 1.1g/dL (95% C.I. 0.7-
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1.5, p <0.001). This value indicates that the reduction
of Hb after surgery was significantly lower in the
ThuLEP group compared to that observed in the LSP
group (-1.3g/dL vs. -2.4g/dL, respectively).

The adjusted average catheterization time
in the LSP and the ThuLEP groups were 5.8 and 2.7
days, respectively; the adjusted mean difference be-
tween the groups was -3.1 days (-3.9 to -2.3 days,
p <0.001). The number of complications observed in
the LSP group was 11 (13.8%) and 0 for ThuLEP.

The difference between the two rates was sta-
tistically significant even after adjusting for potential
confounders (p <0.006).

DISCUSSION

Data from the present comparative analysis
between LSP and ThuLEP showed that the techniques
are comparable in relieving from BPO and improving
the patient-reported outcomes. On the other hand,
our analysis found that ThuLEP is characterized by
a lower invasiveness, given that patients who un-
derwent LSP were more likely to experience a more
consistent postoperative Hb drop, were more likely to
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Table 2 - Distribution of peri-operative and post-operative outcomes in the treatment groups.

Group LSP Group ThuLEP p-value
n =280 n=115

Operative time, min 156 (134 - 193) 92 (70-110) <0.001
Intraoperative Complications 1(1.3) 3(2.6) 0.6
Resected Adenoma, grams 83 (70-104) 85 (67 -118) 0.7
Hemoglobin at 1¢' postoperative day, g/dL 12.5(11.5-13.2) 13.1(12.5-14.2) <0.001
A Hemoglobin at 1t postoperative day, g/dL -25(-3.0--1.8) -0.9 (-1.7--0.3) <0.001
% A Hemoglobin at 15 postoperative day -16.6 (-21.1 --12.3) -6.0 (-11.5--2.3) <0.001
Postoperative Complications* 11 (13.8) 0(0) <0.001

1 6 (7.5) -

2 3(3.7) -

3b 1(1.3) -

4a 1(1.3) -
Transfusions 1(1.3) 1(0.9) 0.8
Catheterization Time, days 5(5-7) 2(1-3) <0.001
Hospital Stay, days 9(8-9) 2 (2-3) <0.001
PSA at 3 Postoperative Month, ng/mL 1.0(04-2.1) 1.8(1.2-25) <0.001
A PSA at 37 Postoperative Month, ng/mL -9.1 (-14.0--4.0) -1.4 (-3.5--0.6) <0.001
% A PSA at 3" Postoperative Month -90 (-96 - -78) -46 (-70 — -26) < 0.001
Q,,. mL/s 30.2 (22.2 - 39.8) 22.2 (19.5-26.4) <0.001
AQ,,. mL/s 21.2 (14.2-30.8) 15.5(12.0-18.9) 0.037
% A Qmax 226 (172 - 335) 205 (152 — 295) 0.5
PVR, mL 0(0-10) 0(0-30) 0.004
IPSS 3(1-6) 4(2-6) 0.1
AIPSS -16 (-25 - -11) -21 (-24 - -17) 0.04
% A IPSS -88 (-93 - -63) -85 (-92 - -77) 0.9
QoL 1(0-1) 1(1-2) 0.037
A QoL -3 (-5--2.5) -4 (-5--3) 0.003
% A QoL -80 (-100 - -67) -80 (-92 - -67) 1
IIEF-5 11(5-21) 18 (14-21) <0.001
A lIEF-5 0(0-0) 0(-4-1) 0.5
% A lIEF-5 0(0-0) 0(-23.8-11.1) 0.3

*According to Clavien-Dindo Classification.

Inter-Quartile Range (IQR) and percentages were reported in brackets, as appropriate. Qmax: Maximum Urinary Flow; PVR: Post-Voiding Residual volume; IPSS: International
Prostate Symptom score; QoL: Quality of Life; EPIC: Expanded Prostate Cancer Index Composite

Median is reported for continuous variables, while number of observations is reported for categorical variables. Inter-Quartile Range (IQR) and percentages are reported in
brackets, as appropriate.

LSP = Laparoscopic Simple Prostatectomy; ThuLEP = Thulium Laser Enucleation of Prostate; PSA = Prostate Specific Antigen; Qmax = Maximum Urinary Flow; PVR = Post-
Voiding Residual volume; IPSS = International Prostate Symptom score; QoL = Quality of Life; IIEF-5 = International Index of Erectile Function Questionnaire.
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report complications and were more likely to keep the
catheter for a longer time.

Anecdotal literature compared simple pros-
tatectomy, whatever the surgical approach, to the
adoption of thulium laser fibers during endouro-
logical procedures to treat BPO. One multicentric
three-match comparative analysis was published by
Nestler et al. (15). In this study, the data of 35 robot-
-assisted LSP patients, of 390 open simple prostatec-
tomy patients and of 937 thulium vapo-enucleation
patients were collected at referral institutions and
matched by age, PVol, Qmax, IPSS and QoL. As a
result, compared to open and robotic LSP, thulium
vapo-enucleation showed a shorter operative time,
with robotic LSP showing longer operative time (83
vs. 130 vs. 182 min, p <0.004). Open surgery su-
ffered from higher blood losses, transfusion’s and
complication’s rates. Such data are in line to what
observed in our multicenter experience. Nestler et al.
did not find any significant difference in terms of
Hb drop (1.2 vs. 1.5g/dL, p=0.2) and related trans-
fusions rate (0 vs. 9.4%, p=0.4) between endoscopic
and robotic approach. In both the groups, one patient
underwent re-intervention due to acute bleeding. In
our analysis, absolute and percentage Hb drop were
higher after LSP, even after adjusting for potential
confounders. As regarding the postoperative Q__ and
the patients reported outcomes, no differences were
found among the three techniques investigated in the
Nestler and colleague’s analysis, that is again in line
with the herein reported findings.

Another study in this setting was published
by Enikeev et al., who concluded that ThuLEP does
represent a minimally-invasive treatment modality
for the management of BPO in large volume glands
(>80cc) (16). The authors compared the data of 40
patients who underwent open simple prostatectomy
to those of 90 patients who underwent ThuLEP. With
treatment groups being comparable at baseline, the
authors found no significant differences as regarding
the operative time, and the weight of adenomatous
tissue removed. On the other hand, patients who un-
derwent open simple prostatectomy had significan-
tly longer catheterization time and hospital stay (9.0
vs. 3.3 days, p <0.001). Such data are comparable to
our experience: our data overlaps those published by
Enikeev et al., if excluding the operative time that we
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found longer for LSP due to the intrinsic challenges
related to the pure laparoscopic approach when du-
plicating the open adenomectomy technique.

Similar experiences were published but in-
vestigating a matured alternative to ThuLEP with
more consistent literature. Gunseren et al. compared
the data of 60 HoLEP versus 61 LSP versus 37 open
simple prostatectomy patients. While HoLEP was
found comparable to open prostatectomy (89.6+27.4
vs. 95.9+25.1 min), LSP had a statistically longer
operative time (124.8+40.2, p <0.001), that was not
dissimilar to the one observed in our LSP group (17).
No significant differences were found in terms of
peri-operative complication’s and transfusion’s ra-
tes. The improvements in Q_ (19.646 vs. 18.6+5.2
vs. 16.7+4.8mL/s, p=0.052, respectively) and IPSS
(18.3+5 vs. 16.7+4.8 vs. 16.3+4, p=0.07, respectively)
at the 3rd month postoperatively were comparable
among the groups, again confirming that, when pro-
perly performed, “enucleation is enucleation” (18).
Similar outcomes were obtained by Juaneda et al.,
who compared the data of 20 HoLEP vs. 20 LSP pa-
tients reporting comparable short-term functional re-
sults and complication rates between the approaches,
with the advantage of shorter catheterization time
and hospital stay favoring HoLEP (with a relatively
higher cost-effectiveness) (19).

In summary, after reviewing similar studies
about the topic, if compared to the virtually “ide-
al” reference standard of simple prostatectomy, the
endoscopic transurethral laser enucleation of a lar-
ge prostate adenoma (performed either by using the
holmium or the thulium lasers) appears to be equally
effective in de-obstructing the patient, as witnessed
by the significant improvement in the uroflowme-
try parameters and the patient-reported outcomes.
Moreover, our analysis shows that the invasiveness
related to the treatment ThuLEP itself is reduced, as
the reader can deduct from the lower drop in Hb, the
shorter catheterization time, and the lower rate of
complications.

As with all the studies, there are several li-
mitations to our analysis. First, there is the potential
for selection bias that remained not accounted. Given
the exclusiveness of each institution for its specific
technique, patients could have self-selected to the
surgical or endoscopic indication.
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Second, a standardized post-operative mana-
gement was not utilized which likely caused some
heterogeneity between the groups regardless of the
surgical treatment received. On the other hand, each
of the involved surgeons performed a technique he/
she was confident with and offered the patients the
best performance in his/her hands.

Third, several differences at baseline were
found by univariate statistical analysis. Although
most of them were considered of limited clinical rele-
vance, the reader should bear in mind their existen-
ce and their potential impact on the outcomes. Mo-
reover, the key data for assessing the success of the
de-obstructive techniques herein investigated were
compared at different time points, due to differen-
ces in the available follow-up between the treatment
groups. However, if “enucleation is enucleation”, as
witnessed by the comparable resected adenoma gra-
ms whatever the adopted technique, we would ex-
pect similar results even after ThuLEP matured longer
follow-up.

Fourth, we recognize the relatively small
populations analysed in our research, but the spe-
cific indication to minimally-invasive surgery for
large BPH, particularly to pure LSP is still a niche
in urology, worth of being investigated. Similar
studies about the topic have been published, but
none specifically compared LSP versus ThuLEP in
a head-to-head fashion.

Lastly, the “elephant in the room” is the
reporting of urinary incontinence. This is arguably
one of the reasons why transurethral enucleation
procedures have failed to gain as much traction
and diffusion as should have been expected consi-
dering the number of years this approach was des-
cribed and the perioperative outcomes. Moreover,
the occurrence of bladder neck contracture and/
or urethral stenosis is worth of being investigated.
We are performing a dedicated analysis focused on
the incidence and the risk factors for bladder neck
contracture and/or urethral stenosis after ThuLEP.

CONCLUSION

Data from the present comparative analy-
sis showed that LSP and ThuLEP are comparable
in relieving from BPO and improving the patient-
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-reported outcomes. ThuLEP resulted as a less
invasive approach, given that patients who un-
derwent LSP were more likely to experience more
consistent postoperative Hb drop, to keep the ca-
theter longer, and to experience complications..

CONFLICT OF INTEREST

None declared.

REFERENCES

Roehrborn CG. Benign prostatic hyperplasia: an overview.
Rev Urol. 2005;7 Suppl 9(Suppl 9):S3-S14.

Garraway WM, Collins GN, Lee RJ. High prevalence of
benign prostatic hypertrophy in the community. Lancet.
1991; 338:469-71.

Oelke M, Bachmann A, Descazeaud A, Emberton M, Gravas
S, Michel MC, et al. EAU guidelines on the treatment and
follow-up of non-neurogenic male lower urinary tract
symptoms including benign prostatic obstruction. Eur Urol.
2013; 64:118-40.

Otaola-Arca H, Alvarez-Ardura M, Molina-Escudero R,
Fernandez MI, Pdez-Borda A. A prospective randomized study
comparing bipolar plasmakinetic transurethral resection of
the prostate and monopolar transurethral resection of the
prostate for the treatment of Benign Prostatic Hyperplasia:
efficacy, sexual function, Quality of Life, and complications.
Int Braz J Urol. 2021; 47:131-44.

Varkarakis |, Kyriakakis Z, Delis A, Protogerou V, Deliveliotis
C. Long-term results of open transvesical prostatectomy
from a contemporary series of patients. Urology. 2004;
64:306-10.

Herrmann TRW, Gravas S, de la Rosette JJ, Wolters M,
Anastasiadis AG, Giannakis |. Lasers in Transurethral
Enucleation of the Prostate-Do We Really Need Them. J Clin
Med. 2020; 9:1412.

Karavitakis M, Kyriazis 1, Omar MI, Gravas S, Gornu JN,
Drake MJ, et al. Management of Urinary Retention in Patients
with Benign Prostatic Obstruction: A Systematic Review and
Meta-analysis. Eur Urol. 2019; 75:788-98.

Autorino R, Zargar H, Mariano MB, Sanchez-Salas R, Sotelo
RJ, Chlosta PL, et al. Perioperative Outcomes of Robotic and
Laparoscopic Simple Prostatectomy: A European-American
Multi-institutional Analysis. Eur Urol. 2015; 68:86-94.



10.

11.

12.

13.

14.

IBJU | THULEP VS. LAP SIMPLE PROSTATECTOMY FOR LARGE BPH

Porpiglia F, Fiori G, Cavallone B, Morra I, Bertolo R, Scarpa
RM. Extraperitoneoscopic transcapsular adenomectomy:
complications and functional results after at least 1 year of
followup. J Urol. 2011; 185:1668-73.

Bertolo R, Vittori M, Cipriani C, Mariorino F, lacovelli V, Petta
F, et al. Is thulium laser vapoenucleation of the prostate
equally safe and effective in elderly patients? A propensity
score matched analysis of early perioperative and functional
outcomes. Actas Urol Esp (Engl Ed). 2021:50210-4806,
00091-7.

Al-Aown A, Liatsikos E, Panagopoulos V, Kyriazis |, Kallidonis
P, Georgiopoulos I, et al. Laparoscopic simple prostatectomy:
A reasonable option for large prostatic adenomas. Urol Ann.
2015; 7:297-302.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic comorbidity in longitudinal
studies: development and validation. J Chronic Dis. 1987;
40:373-83.

Bertolo R, Cipriani C, Pozzi L, Bove P. A simplified Italian
translation of the international prostate symptom score
twists the reality in the aging male with lower urinary tract
symptoms. Prostate Cancer Prostatic Dis. 2020; 23:534-6.
Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg. 2004;
240:205-13.

335

15.

16.

17.

18.

19.

Nestler S, Bach T, Herrmann T, Jutzi S, Roos FC, Hampel C, et
al. Surgical treatment of large volume prostates: a matched
pair analysis comparing the open, endoscopic (ThuVEP) and
robotic approach. World J Urol. 2019; 37:1927-31.

Enikeev D, Okhunov Z, Rapoport L, Taratkin M, Enikeev
M, Snurnitsyna O, et al. Novel Thulium Fiber Laser for
Enucleation of Prostate: A Retrospective Comparison with
Open Simple Prostatectomy. J Endourol. 2019; 33:16-21.
Gunseren KO, Akdemir S, Gicek MC, Yildiz A, Arslan
M, Yavascaoglu 1, et al. Holmium Laser Enucleation,
Laparoscopic Simple Prostatectomy, or Open Prostatectomy:
The Role of the Prostate Volume in terms of Operation Time.
Urol Int. 2021; 105:285-90.

Herrmann TR. Enucleation is enucleation is enucleation is
enucleation. World J Urol. 2016; 34:1353-5.

Juaneda R, Thanigasalam R, Rizk J, Perrot E, Theveniaud PE,
Baumert H. Holmium laser enucleation versus laparoscopic
simple prostatectomy for large adenomas. Actas Urol Esp.
2016; 40:43-8.

Correspondence address:

Riccardo Bertolo, MD, PhD

San Carlo di Nancy Hospital-GVM Care & Research
Via Aurelia 275, 00165 Rome, Italy

Telephone: + 3 906 3997-6504

E-mail: riccardobertolo@hotmail.it



