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BENIGN PROSTATIC HYPERPLASIA - MINIMALLY INVASIVE
SURGICAL TREATMENT OPTIONS

Gafarov R.R., Bobokulov N.A., Fayziev Kh.F.
Samarkand State Medical University

Abstract: Nowadays, the field of surgical treatment of benign prostatic hyperplasia
(BPH) is flourishing - new minimally invasive methods are being improved and new ones
are being developed. An article represents the main methods of endoscopic enucleation of
the prostate and provides a brief comparative analysis of the effectiveness of endoscopic
techniques for enucleation of the prostate. Attention is paid to the methods of minimally
invasive surgical technologies in the treatment of patients with BPH.

Key words: endoscopic enucleation, prostatic hyperplasia, endoscopic enucleation of the
prostate, minimally invasive surgical technologies.

Àííîòàöèÿ: Â íàñòîÿùåå âðåìÿ ñôåðà õèðóðãè÷åñêîãî ëå÷åíèÿ äîáðîêà÷åñòâåííîé
ãèïåðïëàçèè ïðåäñòàòåëüíîé æåëåçû (ÄÃÏÆ) ïåðåæèâàåò ðàñöâåò -
ñîâåðøåíñòâóþòñÿ è ïîÿâëÿþòñÿ íîâûå ìàëîèíâàçèâíûå ìåòîäû.  Â ñòàòüå
ïðåäñòàâëåíû îñíîâíûå ìåòîäû ýíäîñêîïè÷åñêîé ýíóêëåàöèè ïðîñòàòû, ïðîâåäåí
êðàòêèé ñðàâíèòåëüíûé àíàëèç ýôôåêòèâíîñòè ýíäîñêîïè÷åñêèõ ìåòîäèê ýíóêëåàöèè
ïðîñòàòû. Óäåëåíî âíèìàíèå ìåòîäèêàì ìèíèìàëüíî èíâàçèâíûõ õèðóðãè÷åñêèõ
òåõíîëîãèé â ëå÷åíèè ïàöèåíòîâ ñ ÄÃÏÆ.

Êëþ÷åâûå ñëîâà: ýíäîñêîïè÷åñêàÿ ýíóêëåàöèÿ, ãèïåðïëàçèÿ ïðåäñòàòåëüíîé æåëåçû,
ýíäîñêîïè÷åñêàÿ ýíóêëåàöèÿ ïðîñòàòû, ìèíèìàëüíî èíâàçèâíûå õèðóðãè÷åñêèå
òåõíîëîãèè.

Introduction. Benign prostatic hyperplasia (BPH) is a common condition encountered
in aging men and a common cause of lower urinary tract symptoms (LUTS), impairing
males' quality of life. Histological prevalence is common, and disease progression is
associated with bladder outlet obstruction (BOO). This may present clinically in both
the emergency surgical and outpatient clinical settings. BPH is not life-threatening, but
progressive disease [1, 2]. Prevalence of BPH appears to increase with age, as
approximately 80% of men are affected by LUTS due to BPH at age 70. In most males,
if living long enough, will develop some histologic features consistent with BPH in
their lifetime [3, 4, 5].

European Association of Urology (EAU) guidelines for the treatment of non-
neurogenic lower urinary tract symptoms caused by BPH presented in 2016, introduced
the concept of endoscopic enucleation of the prostate (EEP) [6].

Methods: A literature review was performed in the PubMed, Science Direct, Scopus,
Google scholar using the keywords: BPH, surgical treatment, endoscopic enucleation
of the prostate, minimally invasive surgical technologies.

Results. In general, however, speaking of anatomical enucleation, we imply the
removal of adenomas along the false capsule. Endoscopic enucleation can be carried out
using both laser energy (laser methods) and electrical energy (non-laser methods).
Existing EEP methods, in accordance with the recommendations of the European
Association of Urology (EAU), include holmium laser enucleation of the prostate gland
(HoLEP) and thulium laser enucleation of the prostate gland (ThuLEP) [7], as well
as methods of monopolar  and bipolar  electroenucleation of the prostate gland.

For the first time holmium laser was applied by scientists from New Zealand - Peter
Gilling and Mark Fraundorfer. They started working with a holmium laser in 1996 [8],
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and in 1998 P.J. Gilling, M.R. Fraundorfer [9] presented preliminary results of holmium
laser enucleation of prostatic hyperplasia with intravesical morcellation of removed
tissue in 14 patients [10]. The creation and use of a morcellator has become a significant
event in the use of a holmium laser. This fundamentally new technique pushed into the
background the methods of ablation and resection. The combination of vaporizing,
hemostatic capabilities of a holmium laser with transurethral morcellation allows effective
surgical treatment of large adenomas with immediate improvement in urination and a
decrease in the number of complications [8,11,12].

With holmium enucleation, laser energy with a power of 60-100 W, concentrated
"at the tip" of the laser  fiber,  allows you to dissect adenomatous tissue. In this case,  the
adenomatous nodes are separated from the capsule in the same way as it is done with
the index finger of the surgeon during an open adenomectomy. Consistently enucleated
middle and lateral lobes retrogradely displaced into the bladder and subsequently
evacuated using a morcellator. If it is not possible to use a morcellator, the lobes of the
prostate gland are partially enucleated and then the devascularized lobes are crushed
using a resectoscope and removed via the tube of the latter (the "mushroom" technique).
Coagulation of bleeding vessels is ensured by removing the tip  of the fiber  3-4 mm from
the vessel. Saline or glycine solution is used as an irrigation fluid during HoLEP [13].

The combination of the hemostatic capabilities of the holmium laser and transurethral
morcellation allows for the effective treatment of even large adenomas, providing an
immediate positive urodynamic effect, as with transurethral resection of the prostate
(TURP), with fewer complications. The initial use of the holmium laser in the treatment
of BPH was a combination of holmium and neodymium Nd:YAG lasers - endoscopic
laser ablation of the prostate. A holmium laser was used to vaporize (burn) the channel
before conducting a quadrant Nd:YAG with the laser. Later it became possible to
vaporize the prostate only with a holmium laser wave and used an electrode with end
(side) or end glow - the HoLAP technique (holmium laser ablation of the prostate)
[10].

In recent years, HoLEP has become increasingly popular. HoLEP has several advantages
over TURP, especially in patients with large prostate volumes [14]. According to EAU
recommendations, with a prostate volume greater than 80 cm3, HoLEP is the operation
of choice along with open adenomectomy and bipolar  enucleation [3]. Some authors
have called HoLEP the new "gold standard" for the surgical treatment of prostate
hyperplasia [15]. In addition, to date, holmium enucleation of prostate adenoma is
positioned as a "size-independent" procedure, i.e. applicable to adenomas of any size
[16]. Conducted scientific studies confirm the high efficiency of holmium enucleation in
the elimination of infravesical obstruction due to prostatic hyperplasia. So, Elmansy
H.M. [17] reports positive results of examination of patients even 10 years (62 months)
after surgery, including patients with large prostate hyperplasia.

After  HoLEP,  in 2004,  the method of bipolar  plasmakinetic enucleation of the
prostate (PkEP) appeared, then later, in the late 2000s, other transurethral methods
based on laser exposure to the enucleation technique appeared: Tm:YAG (thulium
laser with an aluminum yttrium garnet) vapoenucleation (TuhuEP) anatomical
enucleation with support for Tm:YAG (thulium enucleation of the prostate - ThuLEP),
diode laser enucleation of the prostate (DiLEP) and, finally, enucleation with a green
laser "Greenlight" (GreenLEP) with lithium borate modulation (LBO). In 2010 Herrmann
T.R. with colleagues were the first to propose a holium-like technique for enucleation
of an adenoma using a thulium laser called ThuLEP (thulium laser enucleation of the
prostate). The pulsating radiation of a holmium laser causes a tearing effect, while the
constantly generated wave of a thulium laser allows you to smoothly excise tissues and
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vaporize them, achieving excellent hemostasis. Since water is found everywhere in soft
tissues and is the target chromophore, this creates a constant chromophore content in
laser-irradiated tissues and leads to a uniform interaction of radiation with tissues [18,19].

Discussion. As with HoLEP, a large number of studies have been conducted that
confirm the effectiveness of ThuLEP [20]. Review of Barbalat et al. [21] showed that
thulium laser enucleation of the prostate is a safe and effective procedure. According to
the recent AUA and EAU guidelines, ThuLEP is recommended as a prostate size-
independent suitable option to resolve BPH. Moreover, ThuLEP has higher intraoperative
safety with regard to hemostatic properties, and its short-term results are similar to
those of TURP [22]. The use of thulium laser energy for enucleation and separation of
hyperplastic tissue from the capsule is accompanied by significant carbonation and leads
to the fact that the operator tries to minimize the use of laser energy and carries out for
the most part mechanical enucleation with a resectoscope. Modern devices for performing
ThuLEP, in particular, thulium fiber laser enucleation of the prostate (ThuFLEP),
devoid of such restrictions.

A number of authors analyzed the effectiveness of HoLEP in comparison with other
surgical methods for treating the prostate gland: TURP [23, 24], open adenomectomy
[16, 25, 26], the results of HoLEP and ThuLEP were compared [11, 27]. In 2 large
meta-analyzes [28,  29],  HoLEP  and bipolar  enucleation were compared with OPAE.
They showed that no significant difference between EEP and OPAE was observed in the
medium and long-term observation. At the same time, HoLEP is characterized by a
shorter period of irrigation, catheterization, and hospitalization.

In retrospective study of Morozov A. et al. [30] assessment of EEP complications in
1413 patients has been performed. HoLEP, ThuFLEP, or monopolar enucleation of
the prostate techniques were analysed. All EEP types have shown equal rates of
complications intraoperatively, postoperatively, and at 6 months follow-up.

Nowadays, more and more attention is given to a minimally invasive surgical technologies
(MIST) in the treatment of BPH. The following technologies can be classified as MIST:

Alternative ablative techniques
Aquablation - image guided robotic waterjet ablation: AquaBeam
AquaBeam uses the principle of hydro-dissection to ablate hyperplastic tissue while

sparing collagenous structures like blood vessels and the surgical capsule. A targeted high
velocity saline stream ablates hyperplastic tissue without the generation of thermal
energy under real-time transrectal ultrasound guidance. Hemostasis is performed with a
Foley balloon catheter on light traction or diathermy or low-powered laser if necessary.
During mid-term follow-up, aquablation provides non-inferior functional outcomes
compared to TURP in patients with LUTS and a prostate volume between 30-80 ml.
Longer term follow-up is necessary to assess the clinical value of aquablation.

Non-ablative techniques
Prostatic urethral lift (PUL) is a minimally invasive treatment method. Enlarged

lateral lobes of the prostate gland are compressed (squeezed) by small permanent
suture-based implants delivered under cystoscopic guidance. It results in a widening of
the prostatic urethra by forming a continuous anterior channel through the prostatic
urethra.

Alternative ablative techniques under investigation
Convective water vapour energy (WAVE) ablation: The Rezum system
The Rezum system uses radiofrequency power to create thermal energy in the form

of water vapour. The steam disperses through the tissue interstices and releases thermal
energy onto prostatic hyperplasia tissue resulting in cell necrosis. The procedure can be
performed in an office-based setting. One to three injections are needed for each lateral
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lobe and one to two injections may be delivered into the median lobe.
Non-ablative techniques under investigation
iTIND (temporary implanted nitinol device)
The iTIND is a nitinol device composed of three elongated struts and an anchoring

leaflet. Under direct visualisation iTIND is deployed inside the prostatic urethra in
expanded configuration. The intended mode of action is to compress obstructive
hyperplastic tissue by the expanded device, thereby exerting radial force leading to
ischaemic necrosis. The iTIND device is left in position for five days and removed in
an outpatient setting by standard urethroscopy. Randomised controlled trials comparing
iTIND to a reference technique are ongoing.

Prostatic artery embolisation
Prostatic artery embolisation (PAE) can be performed as a day procedure under local

anaesthesia with access through the femoral or radial arteries. Digital subtraction
angiography displays arterial anatomy, and the appropriate prostatic arterial supply is
selectively embolised to effect stasis in treated prostatic vessels. PAE is less effective than
TURP at improving symptoms and urodynamic parameters. PAE should be performed
only in units where the work up and follow-up is performed by urologists working
collaboratively with trained interventional radiologists for the identification of PAE
suitable patients.

HIFU (high-intensity focused ultrasound)
HIFU uses the high-intensity pulsed ultrasound energy for hyperplastic prostate

tissue destruction. HIFU is divided into thermal and mechanical types, the latter is also
known as histotripsy

Intra-prostatic injections
In order to improve LUTS due to BPH various substances have been injected

directly into the prostate including Botulinum toxin-A (BoNT-A), fexapotide triflutate
(NX-1207) and PRX302. The mechanisms of action for the injectables NX-1207 and
PRX302 are not completely understood, but experimental data suggest apoptosis-induced
atrophy of the prostate with both drugs. Results from clinical trials have shown no
clinical benefits for BoNT-A compared to placebo for the management of LUTS due
to BPH. Intraprostatic Botulinum toxin-A injection treatment should not be offered to
patients with male LUTS [3].

With a large number of factors affecting the choice of method, preference is given to
transurethral, and among transurethral methods, preference is given to methods of EEP.
There is also a variety of MIST methods in BPH management, but all of them have
certain limitations to use or still under investigation.

Thus, we can clearly say that modern trend in surgical treatment of BPH is represented
by different methods of EEP and the future of the surgical treatment of BPH today
determined by modern methods of endoscopic enucleation, such as holmium and
thulium,  as well as bi polar  enucleation of the prostate gland. However,  open
adenomectomy cannot be discounted either, since high-tech operations, such as HoLEP
and ThuLEP, are not yet widely implemented and require high-level experience and
endoscopic skills in many centers.

Conclusions. The radicalness of surgical treatment for BPH lies in the "anatomical
enucleation" of the adenoma within its surgical capsule. Enucleation itself is of paramount
importance, and not the energy source by which it is carried out, because the ultimate
goal in all cases is precisely anatomical enucleation. Endoscopic adenomectomy using
laser or non-laser techniques confidently leads the way in the problem of surgical
treatment of BPH and the future lies in the improvement of endoscopic methods.
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