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ABSTRACT

To assess efficacy and safety of Thulium laser enucleation of prostate (ThuLEP) for benign prostatic hyper-
plasia. It is a systemic review based on a comprehensive search of PubMed, Cochrane, and Google scholar
databases from inception to 31 March 2020. All studies in English evaluating ThuLEP as well as those
comparing it with Transurethral resection of prostate (TURP) and Holmium Laser enucleation of prostate
(HoLEP) were enrolled. The primary outcome was to evaluate operative, postoperative, and functional
outcomes (IPSS, QoL, Qmax, PVR) in patients undergoing ThuLEP. Secondary outcome was to compare
operative, postoperative, and functional outcomes with TURP and HoLEP in comparative studies. Fourteen
studies with a total of 2,562 patients were included in this review. 2,034 underwent ThuLEP, 349 underwent
TURP, and remaining 139 had HoLEP. We found that ThuLEP is safe as well as efficacious in all age groups
as well as across all prostate sizes and with all four functional outcomes (IPSS, QoL, Qmax, PVR) revealing
marked improvement at 3, 6, 12, and 24 months. Compared to TURP and HoLEP, Thulep is non-inferior in
terms of operative and functional outcomes and, in fact, is associated with lesser catheterization duration as
well as shorter hospital stay. Further, Thulium fiber laser (TFL) has advantages of being light weight, having
high frequency, less fiber degradation, and less energy consumption, making it cost effective for operational

and maintenance purpose. ThuLEP is a safe, efficacious, and cost-effective procedure for BPE.

Keywords: Enucleation; holmium; LASER; prostate; thulium; transurethral resection.

Introduction

Benign prostatic enlargement (BPE) often
leads to urinary obstruction often referred to
as Benign Prostatic Obstruction (BPO). The
symptom complex developing as a result of
this enlargement is termed as Lower Urinary
Tract Symptoms (LUTS). LUTS is the most
common urological problem among men, af-
fecting about a third of men over age 50."'% In
addition to LUTS, these patients can have other
symptoms as well, including retention of urine
(acute and chronic), visible or non-visible he-
maturia, infections in urinary tract, stone for-
mation in bladder, bladder wall weakness and
damage, kidney dysfunction, and issues with
continence.”® For standardization of symptoms,
International Prostate Symptom Score (IPSS)
index is commonly used. There is no ideal
treatment, each patient’s treatment is deter-
mined by factors, such as IPSS, BPE complica-
tions, and most importantly patient preferenc-

es. Research has revealed that majority of BPE
patients receive pharmacological management
in the form alpha blockers, 5-Alpha reductase
inhibitors (5-ARIs), and other medications."
However, there is good population of men who
end up having surgical interventions. Trans-
urethral resection has been the reference “gold
standard,” but due to its complications and
issues with larger volume prostates, many al-
ternatives have been developed and assessed.
11 In order to overcome these issues, many al-
ternative procedures have been evolved, which
have been able to reduce complications, short-
en hospital stay, and accelerate patient recov-
ery without compromising efficacy. The new
methods are broadly divided into three types
according to their treatment principles: resec-
tion methods (resection of prostate tissue piece
by piece), vaporization methods (vaporization
of excessive prostate tissue), and enucleation
methods (peeling the enlarged prostate from
the prostate capsule).”? Among these new treat-
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ments, enucleation methods have shown better Qmax and IPSS
values than vaporization and resection methods.”

Lasers have been used in BPE treatment from last 15 years, re-
cent advances in technology, more clinical experience, and more
advanced devices have challenged the supremacy of TURP.®
Among lasers, HOLEP has equivalent outcomes to TURP and
open prostatectomy with reduced complications. With refine-
ments in technique and better learning, HoLEP is often consid-
ered as a true gold standard for surgical management of BPH.!%
The Ho:YAG laser is a non-continuous pulsed laser with pulse
duration of 350 ms. Energy is produced at a wavelength of 2,140
nm with prostatic tissue penetration of about 0.4 mm. In 2005,
the high-power Thulium laser was introduced in treatment of
prostatic hyperplasia.”
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Figure 1. Preferred Reporting items for Systemic reviews and

Meta-analyses flow sheet for study selction

e ThuLEP is a safe and efficacious alternative to HoLEP and
TURP for all age groups and prostate sizes.

e Thulep is non-inferior in terms of operative and functional
outcomes and, in fact, is associated with better post-operative
results in terms of lesser catheterization duration as well as
shorter hospital stay.

e All four functional outcomes (IPSS, QoL, Qmax, PVR) re-
vealed marked improvement at 3, 6, 12, and 24 months.

e Thulium fiber laser (TFL) has advantages of being light
weight, having high frequency, less degradation, and less en-
ergy consumption making it cost effective for operational and
maintenance purpose.

This literature review will focus on critical analysis of Thulium
Laser Enucleation of prostate (Thulep) for BPE. Firstly, this study
looked into outcomes of ThuLEP procedure, including demograph-
ic characteristics, pre-operative, operative and post-operative vari-
ables, evaluating functional outcomes along with long term safety
and durability. Secondly, this study compared outcomes of ThuLEP
with HoLEP (Holmium Laser Enucleation of Prostate) and TURP
in comparative studies to decrease bias. Further, it is important to
mention that in our study, only ThuLEP procedures were taken into
consideration unlike some other reviews, which have combined the
usage of ThuLEP and Thulium Laser Vapoenucleation of prostate
(ThuVEP)." To the best of our knowledge, as such, this is the first
review that discusses ThuLEP exclusively.

Methodology

Search strategy and selection criteria:

PubMed, Cochrane, and Google scholar databases from incep-
tion to 31 March 2020. We searched with terms “BPH,” “pros-
tatic hyperplasia,” “benign prostatic hyperplasia,” “prostate
enucleation,” “Thulium laser,” “Holmium laser,” “transurethral
resection of prostate”.

143 articles matched initial search. After removing duplicates, 28
were excluded (language other than English, abstract-only studies)
while 53 were screened. Further, SQR3 (Survey, Question, Read,
Recite, and Review) technique was used and 14 relevant articles
were selected.'! Figure 1 represents the PRISMA Flow chart.

Outcome measures

The outcome measures for analysis included:

e Patient characteristics (age, high-risk patients),

e Operative characteristics (prostate volumes, surgical opera-
tive times, enucleated tissues weight, and enucleation time),

e Post-operative characteristics (pain, catheterization dura-
tion, and hospital stay), and

¢ Functional outcomes (Qmax, IPSS, QOL, PSA, and PVR).

Data extraction

During the first stage, pre-operative data included age of patient
in years, prostate volume in mL, IPSS, Qmax in mL/sec, post-
void residual (PVR) in ml, prostate-specific agent (PSA) in ng/
mL, and hemoglobin in g/dL, and these data were collected and
tabulated into two groups.

First group included eight ThuLEP only studies (Non-compara-
tive), Table 1.1*1%) Second group included six Comparative stud-
ies only, Table 2.%°%5 It is important to note that out of these
six comparative studies, only in four studies patients were ran-
domized. In one study, matching pair analysis was used and in
another patient inclusion and exclusion criterion was used for
grouping of patients.
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Table 1. Pre-operative characteristics from Thulium-only studies

Prostate
Number of Agein  volume Qmax PVR PSA
Study patients years in ml IPSS QOL (mL/sec) inmL (ng/mL) Hb
1 Chang et al."? (Retrospective) 125 71.85 106.8 279 - 99 329.7 45 -
2 Raghuvanshi and Vartak!"*! (Prospective) 109 70 120.5 30 - - - 1.85 11.75
3 Saredi et al." (Prospective) 100 70 59 26 4 8.8 70 4.16 14.6
4 Castellani et al."! (Prospective) 412 69.8 58 26 44 8.1 - 29 -
5 Raber et al." (Prospective) 139 67.8 66.9 21.2 44 9.6 131 4.5 -
6 Vartak and Salvi''”! (Prospective) 236 72.5 70 21 - 11.2 - 38 -
7 Rausch et al."® (Prospective) 234 72.88 84.8 - - 10.17 - 7.29 -
8 Tacono et al.l'"! (Prospective) 148 68.2 108.8 21.1 4.38 - - 9.53 -

Hb: Hemoglobin; IPSS: International Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate Specific Antigen; ThuLEP: Thulium Laser enucleation of

Prostate; QoL: Quality of Life; Qmax: Maximum Flow rate

Table 2. Pre-operative details from comparative studies (ThuLEP
Procedure Number of Agein
Study Type patients years
9  Pirola et al.”® (Retrospective) ~ ThuLEP 117 70
HoLEP 117 70
10 Zhang et al.?!! (Prospective) ThuLEP 71 742
HoLEP 62 742
Pre-operative details from comparative studies (ThuLEP vs TURP)
11 Hou et al.?” (Retrospective) ThuLEP 135 70
TURP 141 68
12 Bozzini et al.** Prospective) ThuLEP 102 725
TURP 106 70.7
13 Swinarski et al.* (Prospective) ThuLEP 54 68.3
TURP 54 69.3
14 Xia et al."™ (Prospective) ThuLEP 52 68.9
TURP 48 69.3

vs HoLEP)
Prostate
volume Qmax PVR PSA
in mL IPSS QOL (mL/sec) inmL (ng/mL) Hb
75 20 5 7 90 38 135
75 21 5 7 130.5 54 14
45 24.6 - 7 64.6 = -
45 22.8 - 7 64.6 - -
535 255 48 7.8 125 5.7 -
484 246 4.6 10 118 4.8 -
89.7 19.7 - 7.5 120 32 142
81.9 18.6 - 6.9 112.9 36 147
62.03 2038 4.7 7.73 1662 337 142
66.5 20.85 49 8.57 152 373 144
59.2 208 4.7 8.0 93.1 - -
55.1 20.8 45 8.3 85 - -

Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS: International Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate Specific

Antigen; ThuLEP: Thulium Laser enucleation of Prostate; TURP: Transurethral Resection of

This was followed by extracting intra-operative details, including 1.
total surgical time in minutes, enucleation time in minutes, morcel-
lation time in minutes, and enucleated adenoma weight in grams.
Post-operative parameters included hospital stay, catheterization
time, prostate volume in mL, IPSS, Qmax in mL/sec, PVR in mL, 2.

PSA in ng/mL, Hemoglobin drop in g/dL, and overall complica-
tions. These details are summarized in Tables 3 and 4 (a, b) ">

Results

Based on primary outcomes, the results from patients who un-
derwent ThuLEP procedure for BPH are as under:

Prostate; QoL: Quality of Life; Qmax: Maximum Flow rate

Age: This review found that mean age of patients was
around 70 years. However, many studies have revealed
ThuLEP is safe in elderly population even in the range of 90
years as well [12:13221

High-Risk Patients: ThuLEP can be used in patients hav-
ing high risk American Society of Anaesthesiologists (ASA)
grades for surgery. In one study, 109 patients with ASA
Grade 3 or 4, in age group of 60 and 70 years, having co-
morbidities, such as ischemic heart diseases, hypertension,

and diabetes mellitus, underwent ThuLEP with good results.
[14]
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Table 3. Intra- and post-operative details from Thulium-only studies

Enucleation
Total time/
surgical Morcellation Enucleation Hospital Stay Qmax PSA Hb
time time Weight in Catheterization in In PVR in drop Complication

Study (minutes) (minutes) grams in days days IPSS QoL mL/sec mL (ng/mL) g/dL rate

Chang et al."”! - - - - - 735 - 1792 4822 - - CD-24 %,

(Retrospective) Mortality=0.8%

Raghuvanshi 625 35/27.5 - 1 25 - - - - - 09 41% including

and Vartak!'¥! one death

(Prospective)

Saredi et al 'Y 56.5 21.5/15 - 1 1 3 1 19 - 1 14 CD-14%

(Prospective)

Castellani et al.!"”! 55 - - 2 3 4 09 132 - 1 - CD-14.1 %

(Retrospective)

Raber et al.l'"! 63.7 - 23.8 1.5 - 36 18 312 - 12 19 CD -3.6%

(Prospective)

Vartak and Salvi''”! 86.5 53/33.5 - 1.05 1.18 42 - 21 - 13 08 Superficial

(Prospective) bladder injury
(7.6%),
Stricture
(3.8%),

Bladder neck
contracture
(1.2%)

Rausch et al.'® 102.54 - 53.68 65 5.1 107 2327 1240 - - CD-19.8%

(Prospective)

Tacono et al.'”! 7003  50.34/18.23 204 2.15 390 - 28,67 - 094 127 UTI(12.8%),
Irritating
symptoms

6.7%,
Re-
catheterization
(2.7%)

CD-Clavien Dindo classification of post-operative complications®!, Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS: International Prostate Symptom
Score; PVR: Post-Void residual; PSA: Prostate Specific Antigen; ThuLEP: Thulium Laser enucleation of Prostate; TURP: Transurethral Resection of Prostate; QoL: Quality of
Life; Qmax: Maximum Flow rate

Prostate Volumes: In this review, we found ThuLEP has
been safely used in prostates with volumes of 70 mL on an
average. However, a recent study has found, in 125 patients
with volumes of more than 80 mL, that ThuLEP is safe as
well as efficacious.!"?

Operative times: Operative times of ThuLEP was around
75 minutes in our review. On an average enucleation time
was about 50.75 and morcellation time being 20.72 min-
utes. It is anticipated that enucleation can be better with
TFL as compared with Ho:YAG as laser fiber as it is con-
tinuous in former rather than pulsed. However, there was
still visible variation in duration of surgeries in different
studies, the two main factors responsible for time duration
included previous exposure to laser enucleation techniques

and, secondly, less experienced surgeons taking more time
for enucleation.!'¥

Enucleated Tissue: Enucleated adenoma weight was on an
average around 35 grams.

Post-operative pain: A recent study has established that Thu-
LEP is far more tolerated and needed minimal analgesia in
post-op period compared with other procedures; study found
that the TURP group required oral analgesics for more than
1 week after surgery (12.2% vs 4.4%, p=0.039).2*
Catheterization Time and Hospital stay: For ThuLEP pro-
cedures average Catheterization timing was 1.5 days. This
is quite an important factor as it often determines safe dis-
charge of the patient from the hospital. The average hospital
stay in hospital was 2.8 days for ThuLEP patients.
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Table 4a. Intra- and post -operative details from comparative studies (ThuLEP vs HoLEP)

Enucleation
Total time/
surgical Morcellation Enucleation Hospital Qmax Hb Compli-
Procedure time time Weight  Catheterization stay In PVR PSA drop -cation

Study type (minutes) (minutes) in grams in days indays IPSS QoL mlL/sec in mI(ng/mL) g/dL.  rate
10 Pirolaetal®  ThuLEP  82.7 70.5/12.0 456 1 1 38 036 2043 1183 26 05 20%

(Retrospective) HoLEP 90 755/11.5 44 1 2 48 1 23 2983 20 09 26%
11 Zhangetal” ThuLEP  37.6 - 37.6 24 - 90 18 21.75 1625 - 0.5 -

(Prospective) HoLEP 404 - 404 25 - 95 18 1975 1800 - 0.5 -

12 Hou et al.*! ThuLEP 793 - 2499 - 42 406 14 1476 - - - 1199 %
(Retrospective) TURP 624 - 23.03 - 43 39 13 151 - - - 50%
13 Bozzini et al.?' ThuLEP  53.69 - 51.13 1.3 1.7 58 - 2214 312 - 45 172%
(Prospective) TURP 61.66 - 48.84 4.8 52 57 - 1987 398 - 28 243%
14 Swinarski ThuLEP 1022 74.2/28.1 24.8 2.1 3.6 75 17 2244 299 - 095 -
et al.? TURP 742 348 20 35 78 14 249 324 - 1.8 -
(Prospective)

15 Xiaetal> ThuLEP 463 - 212 19 4.8 47 12 240 14.1 092 UTI
(Prospective) (3.9%)
Ret.

Ejacu-

lation

(55%)

TURP 504 - 348 3.6 6.7 47 1.1 233 150 146 UTI

(8.3%)

Ret.

Ejacu-

lation

(965%)

Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS: International Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate Specific Antigen;
ThuLEP: Thulium Laser enucleation of Prostate; TURP: Transurethral Resection of Prostate; QoL: Quality of Life; Qmax: Maximum Flow rate

140 8. Functional outcomes: Functional outcomes after calculat-

. )\ ing averages are summarized in Figure 2. The main reason

\ was variability in studies in their follow up. In some stud-

100 ies, it was 4-6 weeks and in others as far as 24 months. The

. \ reasons for variation are 2-fold origin of study determining
E \ length of follow up based on local guidelines and practices
< e and secondly determined by the main aim of study. All four

parameters IPSS, QoL, Qmax, and PVR show improvement
till 12 months and then values usually plateau. This is seen
in terms of means as well as values obtained in studies car-
ried for 24 months.!>1#
Baseline 1-3 months 6 months 12 months 18-24 months . . o e . .
s T o8 w6 aon a7 9. Complications: We found lot of variation in reporting of
—B-Qol 454 16 105 102 127 complications. On Clavein Dindo reporting most stud-
“—Qmax 8.56 202 19.8 24.68 23.23 . . .
126]

Y — o1 Tees s ies reported Grade 3 being maximum®). Most common

complications included urinary tract infections, irritat-

Figure 2. Functional outcomes after ThuLEP ing symptoms, and re-catheterization. One study reported

IPSS: International Prostate Symptom Score; PVR: Post-Void residual; PSA: death of a patient due to myocardial infarction 1-week
Prostate Specific Antigen; QoL: Quality of Life; Qmax: Maximum Flow rate post-surg ery.[ 13]
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Table 5. Summarized results for all three types of

surgeries

ThuLEP TURP HOLEP

Patients 2034 349 179
Age 70.49 69.3 72.1
Preoperative

ThuLEP TURP HOLEP

Prostate volume 75.64 62.9 60.0
IPSS 23.39 21.21 219
QoL 4.54 4.6 50
Qmax 8.56 8.4 7.0
PVR 132.1 116.9 97.5
PSA 4.55 4.04 54
Hb 13.65 14.55 14.0
Operative

Total surgical time 69.12 62.16 652
Enucleation time 50.75 - 75.5
Morcellation time 20.72 - 11.5
Enucleated adenoma weight 35.35 35.36 422

Post-operative
ThuLEP TURP HoLEP

Catheterization time (days) 1.57 34 1.75
Hospital stay (days) 2.8 49 20
IPSS 5.07 55 7.15
Qol 1.24 1.26 1.08
Qmax (mL/sec) 21.52 21.04 21.37
PVR (mL) 2341 29.06 239
PSA (ng/mL) 1.34 - 20
Hb drop (g/dL) 0.95 20 0.7

Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS:
International Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate
Specific Antigen; ThuLEP: Thulium Laser enucleation of Prostate; TURP:
Transurethral Resection of Prostate; QoL: Quality of Life; Qmax: Maximum Flow

rate

10. Cost: Regarding cost effectiveness, although there are no
comparative trails available but there are multiple factors
that make ThuLEP a cost-effective procedure. If we look at
acquisition costs, TFL fiber cost is about 400 Pounds each,
which is comparable to other Laser systems, however, in
contrast to them, it can be used many times and amounts to
negligible running costs.?”! Similarly, energy consumption is
9 times less than Holep and less maintenance of components
decreases cost further.”®! Also less intra-operative morbidity
and early post- operative recovery, helps in early hospital dis-
charge, and subsequently leads to a decreased cost.*”!

140
120

EIES 7\
N \

20

'U;SJ:: PSS Qol Qmax PVR PSA Hb
——ThulEP| 7564 | 2339 4.54 8.56 1321 | 455 13.65
“B-TURP | 629 2121 46 84 1169 | 4.04 1455
—+—HOLEP | 60 219 5 7 97.5 54 14

Figure 3. Pre-operative comparison
Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS: In-
ternational Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate

Specific Antigen; ThuLEP: Thulium Laser enucleation of Prostate; TURP:
Transurethral Resection of Prostate; QoL: Quality of Life; Qmax: Maximum
Flow rate

35
30

o A\
© N\
1 / N\
5
0 j i E

Catheteriz 5
ationTime | ;‘;?g';:l) IPSS Qol Qmae’;()m Ys| pyR mi) H(Z/d;l“;p
(Days)
——ThuleP| 157 2.8 5.07 124 2152 23.41 0.95
—B-TURP 34 29 55 1.26 2104 | 29.06 2
—a—HOlEP | 175 2 7.15 1.08 2137 239 07

Figure 4. Post-operative comparison
Hb: Hemoglobin; HOLEP: Holmium laser enucleation of prostate; IPSS: In-
ternational Prostate Symptom Score; PVR: Post-Void residual; PSA: Prostate

Specific Antigen; ThuLEP: Thulium Laser enucleation of Prostate; TURP:
Transurethral Resection of Prostate; QoL: Quality of Life; Qmax: Maximum
Flow rate

Secondary outcomes included comparison with TURP and Ho-
LEP. Table 5 summarizes mean values for all studies for purpose
of comparison. Graphical comparison is represented in Figures
3,4.

Discussion

Lasers have become an essential tool in the armamentarium for
urologists. Lately, Thulium laser has been making in roads and
replacing Ho: YAG laser. Although both Holmium and Thulium
lasers use water as chromophore, the fiber in Thulium Fiber La-
ser (TFL) is diode pumped, which gives it the capability of op-
erating in either a pulsed mode or a continuous wave mode at
around 2000 nm. The continuous wave mode is more suitable for
haemostasis and coagulation of tissue, whereas the pulsed mode
is more suited for lithotripsy.*”! The continuous mode causes



Wani et al. Review of Thulium laser enucleation of prostate

rapid and improved vaporization thereby ensuring smooth tissue
incisions compared to those of the holmium laser. This helps
surgeons to accurately remove the adenoma at the level of the
surgical capsule by easily distinguishing adenoma.®"! Further
with shallow depth of penetration of 0.25 mm, it causes minimal
damage to surrounding tissues. This helps in prevention of many
post-operative complications, including post-operative dysuria
noticed with other lasers."*? The other advantages of TFL is that
its diameter is about 50 mm compared to minimum 200 mm in
Ho:YAG, this results in advantages in irrigation, scope deflec-
tion, and (in) direct effects on accessibility, visibility, efficiency,
and surgical time, as well as offering future miniaturization pos-
sibilities.?*¥ Further, TFL fibers do not degrade easily and have 4
times more absorption coefficient and results in higher ablation
efficiency.® The TFL machine itself is seven times smaller and
eight times lighter than a high-power Ho: YAG laser system( 35-
45 kg to 250-300 kg) and consumes nine times less energy as
its frequency can reach upto 2,200 Hertz (Hz) compared with
Ho:YAG, which can reach a maximum of 80-100 Hz. Mainte-
nance is expected to be very low due to the durability of its com-
ponents.[!

Our review revealed that ThuLEP is safe for all age groups
as well as for all prostate sizes. Comparing it with TURP and
HoLEP we established it is non-inferior to both these standard
procedures intra-operatively in terms of tissue enucleation and
overall surgical duration. The results from our review regard-
ing improvement in functional outcomes and complications are
somewhat similar to a previous review in which all forms of
Thulium laser procedures for BPH (enucleation, resection, and
vaporization) were compared with TURP, BiTURP, and Holmi-
um.!"% In one study comparing ThuLep with TURP, a higher pro-
portion of patients in the TURP group required oral analgesics
for more than 1 week after surgery (12.2% vs 4.4%, p=0.039).
23] Tn our review, the mean catheterization timing for ThuLEP
was 1.5 days, which was lower compared with HoLEP at 1.75
days and 3.4 days for TURP. This often gets reflected in early
discharge from hospital. It is estimated that such outcomes can
bring down cost from conventional surgeries by about 27%.'¢!

Regarding cost effectiveness, although there are no comparative
trails available but there are multiple factors that make ThuLEP
a cost-effective procedure as has been explained and highlighted
earlier in results section. Another added benefit is that ThuLep
is easy in terms of the learning curve as compared with HoLep,
which needs 40-60 cases on an average to become proficient.?*!
The first important reason for this that the thulium laser allows
for instant conversion to vaporization with the same end-fire fi-
ber, a technique that more urologists are comfortable with.*¢!
The second reason is that compared to HoLEP, ThuLEP vapor-
izes more tissue, makes a wider incision and plane between ad-
enoma, and the capsule is always clearly visible.!'”

This review has many limitations, the primary goals of different
studies were variable and as such there was quite variability in
patient characteristics. Further, the outcome measurements were
calculated in different methods and authors had to often calcu-
late averages for outcome measurements. In addition, there was
often non-uniformity in reporting complications. Some studies
had reported complications using Clavien Dindo classification,
while as others had enlisted in percentages.?

In conclusion, ThuLep is safe, efficacious, and cost-effective al-
ternative to TURP and HoLEP in all age groups and prostate siz-
es. To establish its permanent position in management of BPE,
more comparative trials will be necessary in future.
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