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ABSTRACT

Introduction and objectives: To report our experience and analyze the surgical and functional parameters of the first
100 cases of Holmium laser enucleation of the prostate (HoLEP) performed by a single surgeoninasingle center.

Materials and Methods : A total of 100 cases of HOLEP were performed between June 2022 and November 2023. The
mean age of the patients was 68.10 £ 9.00 (range 47-85) years. There was no limit for prostate size, with a mean prostate
size of 86.48 + 52.11 (range 25-330) g. Follow-up was performed regularly at 1, 3, 6, and 12 months by assessing Qmayx,
PVR, IPSS, and QoL.

Results: The weight of prostate chips retrieved after morcellation was 49.86 + 18.29 (10-220) g, with an enucleation time
of63.74 + 12.7 (45-120) min and a morcellation time of 13.14 £ 5.08 (5-25) min, resulting in an estimated efficiency rate of
0.54 g/min. 57.65% of the estimated preoperative prostate volume was removed. At 1 month, mean Qmax increased
from 10.55 t0 20.82 ml/s (P 0.001), while mean PVR decreased from 102.10 to 40.3 ml (PX 0.001), with an improvement
in mean IPSS score from 23.17 to 9.17 (P < 0.001) over the same period. These improvements were maintained
throughout the 12-month follow-up period. Transient irritative voiding symptoms were reported in 23 patients (23%)
and were self-limited and controlled with anticholinergics and non-steroidal anti-inflammatory drugs. None of the
patients developed TUR syndrome.There was no need for reintervention.

Conclusions: HoLEP appears to be agood alternative to the gold standard treatment for BPH regardless of adenoma size
with a low incidence of complications. It is not an easy procedure, but good results can be achieved by inexperienced

surgeons afterashort training period.
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Introductionand objectives

Benign prostatic hyperplasia (BPH) is an age-related
benign neoplasm affecting 8% of the male
population in the 4th decade and approximately
90% in the 9th decade. It refers to an increase in
prostate volume that causes lower urinary tract
symptoms - LUTS (irritative, obstructive or mixed) -
which can affect the patient's quality of life [1].
Surgical treatment of BPH has evolved over the last
decade. Transurethral resection of the prostate
(TUR-P) and open prostatectomy (OP) have been
the gold standard treatments for the last 30 years,
despite the potential complications of blood
transfusion, TUR syndrome, urinary retention,
dysuria, frequency, urgency, and overactive bladder
[2].

Holmium laser ablation of the prostate was first
reported by Gilling et al (1995) [3]. Holmium laser
enucleation of the prostate (HoLEP) is the next step
in laser prostatectomy. Optimization of the surgical
technique and use of a mechanical tissue
morcellator resulted in anatomical enucleation of
prostate adenomas of any size [4,5]. Several studies
have suggested that HoLEP is a minimally invasive
and efficient procedure for functional outcomes,
similar to TURP and surgery, with lower morbidity
rates and shorter hospital stay [6,7]. Recently,
Shvero et al. reported that HoLEP is the new gold
standard for surgical treatment of BPH [8].

In this study, we present the implementation of this
technique in our hospital and the initial report of
thefirst 100 cases with a 12-month follow-up.

Materials and Methods

We performed a prospective analysis of 100
patients with LUTS due to BPH who underwent
HoLEP between June 2022 and November 2023. All
patients had BPH-related obstructive voiding
symptoms. Transrectal ultrasound biopsies were
performed in patients with elevated prostate-
specific antigen (PSA) levels and/or abnormal
digital rectal examination and/or MRI PI-RADS score
> 3 concurrent with or before HoLEP. Patients with
prostate cancer who had undergone radical
prostatectomy, urethral stricture, neurogenic
bladder, previous bladder neck or urethral surgery
were excluded.There was no restriction on prostate

~g

size.

This observational study was conducted in
accordance with the Declaration of Helsinki (as
revised in 2013) and received ethical approval from
the local ethics committee (No 201/02.05.2022).
Informed consent was waived for this prospective
analysis.

All patients underwent routine preoperative
assessment, including International Prostate
Symptom Score (IPSS), Quality of Life (QoL) index,
maximum urinary flow rate (Qmax), and postvoid
residual urine (PVR) volume. Abdominal ultrasound
to measure prostate volume, PVR measurement, and
uroflowmetry were performed in all patients. The
duration of catheterization and hospital stay and any
peri- or post-operative adverse events were
recorded. Mean Qmax rate, PVR, and IPSS were
evaluated at 1, 3, 6, and 12 months after HoLEP. Total
operative time including enucleation and
morcellation time was also recorded and histological
results were reviewed.

All HoLEP procedures were performed by a single
surgeon (B.P.) with > 10 years of experience
performing TUR-P but who had never performed
HoLEP.The surgeon first attended a fellowship at the
referral center. He then underwent proctoring of six
cases.

The HoLEP procedure involves blunt dissection using
aresectoscope to cut and detach the adenoma from
the surgical capsule of the prostate. This procedure is
called enucleation because it is believed that the
transitional zone of the prostate is removed in the
same way as in OP, with excellent hemostasis
provided by the Holmium laser. The verumontanum
and ureteral orifices were visualized before the
procedure.

Our equipment consisted of a T00W MultiPulse Ho
Plus (Jena Surgical) with a 550 um laser fiber, a 26F
continuous flow Storzresectoscope sheath with laser
bridge, and an integrated morcellation module. The
morcellator was inserted through the nephroscope
for tissue harvest. Normal saline was used for
irrigation during the procedure. Enucleation was
performed using laser settings of 2Jand 45 Hz.?

A three-lobe technique was used, starting with two
incisions at the 5 and 7 o'clock positions. Each
incision was started at the bladder neck on either
side of the verumontanum and deepened to the
level of the surgical capsule. Enucleation of the
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median lobe began at the verumontanum. Using
blunt and sharp dissection, the median lobe is then
enucleated in a retrograde fashion towards the
bladder neck and released into the bladder. The
next step of the operation is to move towards the
lateral lobes by developing the plane lateral to the
verumontanum at the apex of the adenoma. The
resection was continued circumferentially to the 3
and 9 o'clock positions (Fig 1.). The resectoscope
was thenrotated to beginthe 12 o'clockincisionto
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open the plane for enucleation of the superior
aspect of the lateral lobes. The lateral lobes were
then released into the bladder (Fig 2.). After proper
hemostasis is achieved, the resectoscope is
changed to a nephroscope. All three lobes were
morcellated and suctioned.(Fig 3.) The bladder was
distended to avoid bladder wall injury during
morcellation. Hemostasis was achieved using a
monopolar roller ball. At the end of the surgery, a 3-
way 22F silicone catheter was placed, and
continuous bladderirrigation was initiated

Fig 1. Enucleation of the right lateral lobe using the Holmium laser fiber - the adenomatous tissue is
located in the upper part of the image and the surgical capsule in the lower part.

Fig 3. The enucleated prostate tissue is morcellated
into smaller pieces, that are suctioned out of the bladder

Fig 2. The final aspect of the prostatic capsule

-

Romanian Journal of Urology

nr.1/2024 . vol 23



JURNAL OFICIAL AL ARU.
stmomm uRQ,26E

Results

Table 1. Patients' demographic and preoperative data

Mean + SD (Range)

Age

68.10 = 9.00 (47-85)

Associated conditions

Hypertension 53
Ischaemic heart disease 16
Diabetes mellitus 12
Chronic renal failure 7
Bladder stones 1
Bladder tumor 1
Patients on anticoagulant or antiplatelet therapy | 19
Indication of surgery
Urinary retention 15 (15%)
Failure of medical management 67 (67%)
Bladder calculi 1 (1%)
Refusal of medical management 17 (17%)
Preoperative
IPSS symptom score 23.17 (6-35)
QoL 4.76 (3-6)
Prostate weight (g) 86.48 +52.11 (25-330)
Qmax (ml/s) 10.55 +4.32 (3.2-23.9)
PVR (ml) 102.10 £ 94.29 (33-330)
PSA (ng/ml) 6.91 £ (0.15-59)
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Table 2. Operative data

Mean + SD (Range)
HoLEP time (min) 83.11 £20.62 (60-145)
Enucleation time (min) 63.74 £12.7 (45-120)
Morcellation time (min) 13.14 £ 5.08 (5-25)
Weight enucleated (g) 49.86 + 18.29 (10-220)
Enucleation efficiency (g/min) 0.54 £ 0.06 (0.2-0.81)
Morcellation efficiency (g/min) 3.11 £ 0.04 (0.5-6.22)
Catether time (d) 7.25+2.01 (4-14)
Hospital stay (d) 247+1.16 (1-7)

Table 3. Preoperative and postoperative parameters

preoperative 1 Mo 3 Mo 6 Mo 12 Mo

No 85 96 78 59 41

patients

IPSS 23.17(6-35) | 9.17(4-33) | 7.44 (2-21) | 6.16(0-12) | 5.82(0-12)

QoL 476 (3-6) 2.1(1-3) 1.9 (0-3) 1.8 (0-3) 1.5 (0-2)

Qmax 1055+ 432 20.82+4.62 19.68 £4.54 | 18.94+4.68 | 19.42 +4.42

(mean) | (3.2-23.9) (9.8-45.7) (9.3-39.5) | (10.3-34.9) | (9.6-29.8)
PVR 102.10 £ 9429 | 403 £22.19 | 25.5+21.36 | 30.8+ 18.32 | 19.8 = 15.64
(mean) | (33-330) (0-100) (0-85) (0-70) (0-60)
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Table 4. Complications

blood transfusions 5
TUR syndrome 0
superficial bladder mucosal injury 3
capsular perforation 11
catheterization 0
transient urinary incontinence 14
permanent urinary incontinence 0
urinary tract infections 4
epididymitis 2
clot evacuation 2
urethral stricture 1
meatal/submeatal stenosis 2

Patient demographics and perioperative data are
shown in Table 1. HoLEP was successfully
performed using the 3-lobe technique in 92
patients and the 2-lobe technique in eight patients.
There were no conversions toTUR-P.

Bladder stone lithotripsy was performed in the
same session in one patient with 2 associated
bladder stones (2.57 and 2.17 cm) using Holmium
laser priorto HOLEP.In one case we also performed a
resection of the bladder tumour and one patient
underwent circumcision.

Operative data are presented in Table 2. We were
able to remove 57.65% of the estimated
preoperative prostate volume (86.48 g before
HoLEP vs. 49.86 g for retrieved prostate tissue) with
an estimated efficiency rate of 0.54 g/min for
enucleationand 3.11 g/min for morcellation.

The follow-up is illustrated in Table 3. At 1 month,
mean Qmax increased from 10.55 to 20.82 ml/s (P X
0.001), while mean PVR decreased from 102.10to

40.3 ml (P X 0.001), with an improvement in mean
IPSS score from 23.17 to 9.17 (P ¥ 0.001) over the
same period. These improvements were maintained
throughoutthe 12-month follow-up period.
Capsular perforation was the most common
complication during HoLEP, occurring in 11% of
patients (Table 4). Most of these perforations did not
require any change in patient management. Two
patients had a subtrigonal perforation. The first
subtrigonal perforation occurred in the first patient
who underwent HoLEP and two drains were placed
suprapubically for extraperitoneal extravasation.The
second perforation was performed by accidentally
inserting a silicone catheter in the subtrigonal plane
at the end of the procedure. The catheter was then
removed and reinserted into the guidewire.

None of the patients developed TUR syndrome due
to HoLEP. Five patients required blood transfusion
after HoLEP and three patients also received
platelets. Six patients developed severe haematuria

Romanian Journal of Urology
Nr.1/2024-Vol. 23




andin one case blood clots had to be evacuated. No
re-intervention was required.

Transient irritative voiding symptoms were
reported in 23 patients (23%) and were self-limited
and controlled with anticholinergics and non-
steroidal anti-inflammatory drugs. These symptoms
resolved in 14 patients after 1 month, in six patients
after 3 months, and in only three patients they
persisted for 6 months. A further seven patients
(7%) experienced stress urinary incontinence, all of
which was transient and resolved 3 months after
surgery.

Discussion

HoLEP with mechanical morcellation is increasingly
used worldwide as a therapeutic option for BPH. In
OP, the surgeon uses the index finger to
mechanically enucleate the adenoma from the
prostate capsule, but in HoLEP the laser is
considered the surgeon's finger and the morcellator
is used to remove the prostate adenoma from the
bladder[9].

Although surgery is the most invasive procedure for
BPH, involving a lower abdominal incision, longer
recovery time, significant risk of complications and
cost [10], it provides a high rate of symptomatic
improvement, durable results, and a low rate of
treatment failure [11]. Robotic-assisted simple
prostatectomy was associated with lower
morbidity, shorter catheterization times, and
shorter hospital stays compared with open surgery,
but higher costs. Functional outcomes were similar
[12].

In the 1990s, minimally invasive treatment, TUR-P,
became the new gold standard for surgical
treatment of BPH because it offered a lower
complication rate and shorter hospital stay. It was
an effective and safe procedure but had some
limitations for patients with large prostates and an
increased risk of bleeding [13]. These limitations led
to the introduction of other minimally invasive
techniques.

Several studies have shown that HoLEP is as
effective asTURP or surgery in improving subjective
symptoms and urodynamic results in patients with
BPH and has a low morbidity rate [6, 7]. The results
of our study showed a significant improvement in
post-operative IPSS, Qmax, PVRand QoL index
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compared to baseline. We demonstrated that the
HoLEP surgical technique can effectively relieve
obstruction caused by BPH. There were 15 patients
with urinary retention in our study, and we found
that despite their high PVR, they did not have
difficulty voiding but had an increased rate of
iritative symptoms.

By using the Holmium laser, a hemostatic scalpel
that cuts and coagulates the vessels, less blood loss
is reported with the HoLEP procedure compared to
TUR-P and OP [7,14]. Another explanation for the
reduced blood loss is that in HOLEP the blood
vessels are cut once from the capsule during
enucleation, whereas in TURP the vessels are cut
repeatedly until the prostate capsule is reached.
Blood transfusion rates are low with HoLEP, even in
large prostates[15].

An important advantage of HoLEP is the use of
normal saline during enucleation and morcellation,
which allows us to extend the operating time
without worrying about dilutional hyponatremia.
The Holmium laser also reduces the absorption of
irrigation fluid by sealing the venous vessels [16].
No patientdeveloped TUR syndrome.

Capsular perforation is more common early in the
learning curve and in smaller prostates [17]. In
smaller prostates, the tissue is more fibrotic and the
surgical capsule is more difficult to identify and
dissection is more challenging than in larger
prostates where peripheral compression resultsina
more easily identifiable surgical plane [18]. Most
capsular perforations can be managed
conservatively with urethral catheter drainage [19].
Three patients had injuries to the bladder mucosa.
These were superficial and did not require further
surgery. The patients were cured by 7-10 days of
catheterization. Bladder injury can occur during
morcellation. The bladder mucosa collapses into
the morcellator blades due to insufficient bladder
filling. This complication can be avoided by good
hemostasis and proper distension of the bladder
priorto morcellation [20].

Transient urinary incontinence was common,
especially in the early cases. Early incontinence can
be common, but late iatrogenic stress incontinence
is rare. Early incontinence is usually represented by
irritative symptoms secondary to the laser energy
applied to the capsule, possibly associated with
urinary tractinfection or detrusor instability caused
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by long-standing BPH. The higher incidence of
transient incontinence can be explained by the
complete removal of the adenoma and the closed
resection to the external sphincter [21]. To avoid
damage to the external sphincter, the apical
incision should be made carefully at the 12 o'clock
position soas notto be distal to the verumontanum.
Most symptoms respond to anticholinergic
treatment and resolve in 1 to 6 months [17].
Vavassori et al showed that 23% of mild to severe
irritative symptoms respond to non-steroidal anti-
inflammatory drugs[191.

Complications, including bladder injury during
morcellation, capsular perforation and transient
urinary incontinence, were more common in the
first 20 patients but decreased with increasing
surgeon experience.

In terms of operative time, some authors have
reported a longer operative time with HoLEP
compared with conventional surgery, which is
considered a major disadvantage [22]. On the other
hand, it is considered a more efficient technique if
we calculate the amount of tissue removed per unit
of time [23]. In the early cases, we also reported
longer operative times, but with increasing
experience, both enucleation and morcellation
times have beenreduced.

HoLEP has been compared with TUR-P in many trials
and theresults were betterindependent of prostate
volume in terms of catheterization time, hospital
stay, and risk of bleeding and also in large-volume
prostates in long-term follow-up improved Qmax,
PSA, and QolL. This could lead to the HoLEP
procedure becoming the best choice for the
treatmentof large-volume prostates [24].

tis difficult to define how many cases are needed to
master the HoOLEP procedure. Some authors
suggest that 20-30 procedures are sufficient to
achieve good results [23], but without proper
instruction, approximately 50 cases are required to
master the technique [21]. The learning curve can
be shortened if there is a minimum period of expert
supervision and the first cases are properly selected.
In our experience, the surgeon became confident
with the HoLEP technique after about 15
procedures. He also benefited from the supervision
of an expert who provided valuable information for
the first six cases. We also believe that the
experience withTUR-P hasfacilitated the learning

curve.
Conclusion

In conclusion, this study revealed a low incidence of
complications using the HoLEP technique. Most
complications were minor and could be managed
conservatively. HoLEP appears to be a good
alternative to the gold standard treatment for BPH
irrespective of the adenoma size. It is not a simple
procedure, but good results can be achieved if
previous fellowships and proctorship steps are
passed. Considering the fact that the Holmium
enucleation technique completely eliminates the
adenoma - at the limit with the normal prostate - we
postulate a possible shift of the indication for surgery
in the early stages of the adenoma, in order to
minimize the deterioration of the micturition

physiology.
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