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The LEST technique: Treatment of prostatic obstruction
preserving antegrade ejaculation in patients
with benign prostatic hyperplasia
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The objective of this study was to search for
an alternative technique to relieve prostatic
obstruction due to benign prostatic hyperplasia without affect-
ing the ejaculatory function.

The technical requirements are a laser with a wavelength well
absorbed by water (good vaporizing effect) and at the same
time by hemoglobin (good hemostatic effect) and laser fibers
very resistant at high emission power allowing perfect vapor-
ization in a contact mode. The aim of the technique is to avoid
damage of the structures that allow the peripheral region of the
prostate and the seminal vesicles to discharge their secretions
into the posterior urethra. The orifices of the ejaculatory ducts
must therefore be identified and preserved, damage of the ejac-
ulatory ducts along their path inside the prostate must be
avoided and the so called “genital sphincter” must be saved.
The steps of the Leonardi Ejaculation Sparing Technique
(LEST) procedure are as follow: Step 1 - ejaculatory duct ori-
fices must be identified and the limits of the vaporization sec-
tion must be marked. Step 2 - bladder neck is cleaned of the
prostate hypertrophic tissue saving, as much as possible, the
smooth muscle fibers of the bladder neck. Step 3 - vapo-resec-
tion of the lateral lobe (or enucleation of the adenoma) is per-
formed. Step 4 - cautious and meticulous preparation of the
prostatic apexes is obtained with saving of the orifices of the
ejaculatory ducts. An antegrade ejaculation is maintained in
about 80% of cases in patients without a middle lobe, although
in the presence of a middle lobe this rate drops to about 50%.
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INTRODUCTION

There is a growing interest to maintain a normal sexual
function, after surgical management of bladder outflow
obstruction due to benign prostatic hyperplasia (BPO).

It is well known, that transurethral resection of the prostate
(TURP) strongly impacts on sexual function, not so
much in terms of erection but, of course, in terms of
antegrade emission of seminal fluid.

This has led, in recent years, to the search for alternative
techniques to relieve obstruction capable of preserving
the ejaculatory function.

Unfortunately, most of these techniques had a limited
diffusion due to both restricted indications (1) and
reduced efficacy of obstruction removal.

No conflict of interest declared.

In this paper we will describe the technique developed
by our team, starting from the anatomical and function-
al premises that support it.

Furthermore, the process of the development of the
technique over time will be reviewed and finally the sur-
gical procedure aiming to achieve a complete removal of
bladder neck obstruction with preservation of ejaculato-
ry function will be described “step by step”.

Anatomy of the prostate

The prostate is a glandular and stromal organ, single and
median, located in the small pelvis between the base of
the bladder and the urogenital diaphragm, behind the
pubic symphysis and in front of the rectum.

The first tract of the urethra, namely the prostate ure-
thra, passes through the prostate from the base to its
apex. The secretions of the prostate glands, seminal vesi-
cles and testicles (corpuscular part of the seminal fluid)
are voided into the lumen of the prostate urethra.

The seminal fluid is made up for about 15-30% from
prostate secretion, for about 50-70% from the fluids of
the seminal vesicles and for less than 5% from the prod-
uct of the testicles, deferential ampules, glands of
Cowper and urethral glands (2).

The prostate is typically described as a chestnut shape
with the base facing the bladder and the apex at the bot-
tom, resting on the external urethral sphincter (3).
Histologically, it is composed of tubulo-alveolar glands
whose ducts open into the prostate urethra. The gland
can be clinically divided into the anterior lobe, the mid-
dle lobe, if present, and two lateral lobes.

McNeal observed that the urethra separates the prostate
into two regions, the ventral (fibromuscular) and the
dorsal (glandular) one.

Approximately halfway between the apex and the base,
the posterior wall of the urethra undergoes an acute
angle (ventral angle of 35 degrees), which separates the
urethra into a proximal segment and a distal segment.
The orifices of the ejaculatory ducts and the verum mon-
tanum are located in the context of the distal segment.
The glandular prostate can be divided into four distinct
regions: peripheral zone, central zone, transition zone,
and periurethral region (4) (Figures 1, 2).

In absence of prostatic hyperplasia (BPH), the peripheral
zone makes up about 70% of the gland. The transition
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Figure 1.
The figure shows schematically a sagittal section of prostate .
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into the bladder if an "anti-reflux"
system was not activated by the alpha
sympathetic system. Initially, this
anti-reflux system was exclusively
identified with the bladder neck, but
subsequently the histochemical stud-
ies of Gosling et Thompson identified
this sphincter area in the pre-prostat-
ic segment of the posterior urethra
above the veru (6). Bruschini et
Tanagho confirmed, by pharmacolog-
ical and manometric studies, the
presence of this area called "genital
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Figure 2.
3D reconstruction of different zones of prostate.

sphincter" (7) (Figures 3, 4).

This functional sphincter with main-
ly genital function begins in the blad-
der neck, continues with the smooth
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muscle fibers intrinsic to the urethra
and is added to the urinary sphincter
fibers incorporated in the prostate
stroma and to the smooth muscle of
prostate glandular elements (8).

To summarize, it is a smooth muscle
complex located in the area proximal
to the opening of the ejaculatory
ducts in the urethra.

These muscles, in the phase in which

Periphe.ral Zone

the action of the sympathetic nervous
system prevails, contracts preventing
the reflux of the seminal fluid into
the bladder (9).

In case of BPH, the transition zone is
larger than in the normal prostate.
The transitional zone compresses the
peripheral zone moving it down its
apical portion.

In addition, in 36 to 70% of patients

zone represents about 5-10% of the glandular tissue and
is located at the angle that divides the tract of the ure-
thra above and below the veru montanum. The central
area surrounds and protects the ejaculatory ducts and
constitutes about 25% of the glandular tissue. The fibro-
muscular zone that does not contain glandular tissue
may, in some subjects, constitute about one third of the
glandular volume (5).

Functional anatomy of the ejaculation

Ejaculation consists of three physiological phases.

The first phase, also known as the preparation phase, is
under the prevalent influence of the parasympathetic
system with an increase in the secretory activity of the
prostate glands and seminal vesicles. This is followed by
a second phase, called emission phase, which culminates
with a coordinated and peristaltic contraction of the
smooth musculature of the vasa, ampoules, seminal vesi-
cles and acinar prostatic glands. This results in the emis-
sion and accumulation of seminal fluid in the posterior
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with BPH there is a reduction or
absence of ejaculate, which etiopathogenesis is still
unclear. Some authors argue that there may be a com-
pression of the ejaculatory ducts, others that there may
be an increase in the angle of the ducts in the terminal
portion near their outlet into the urethra. The fact is that
the glandular structure of the hypertrophic prostate
(transition zone) loses its physiological structure, and the
glands, overcrowded and newly formed, often do not
produce an adequate volume of secretion compared to a
normal gland (Figure 5).
Histological studies with quantitative imaging analysis of
prostate sections of symptomatic BPH subjects stained
with double enzyme immunoassay showed that, for each
area examined, the percentage density of smooth muscle
and connective tissue was significantly higher than those
of glandular epithelium and glandular lumen area (medi-
um SEM) (10).
From this finding it can be deducted that the prostate
component of the seminal fluid, in the subject with BPH,
is significantly reduced.
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Figure 3.

Glandular section along the urinary axis

F Anterior fiboromuscular layer; BN Bladder Neck; PZ
Peripheral zone; GS Genital Sphincter surrounding the
premontanal urethra, ensuring with its contraction, during
ejaculation, the orthodromic direction of the seminal flow.
Modified from F. Basile et al. Manual of Semeiotics and
Surgical Methodology. Edra Publisher 15 Jan 2014.

Figure 4.
Intraoperative
image
depicting the
Genital
Sphincter
(SG).

Figure 5.

Histological appearance of prostate glandular tissue

in a normal subject and in a subject with benign prostatic
hyperplasia.
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LEST procedure

(Leonardi Ejaculation Sparing Technique)

As mentioned in the introduction, the development of the
LEST technique originates from the growing demand from
the male population to be able to maintain an intact sexu-
al function (erection and ejaculation) after an efficacious

procedure of removal of bladder neck obstruction (11).

Although the gold standard of endoscopic surgical treat-

ment for benign prostatic hyperplasia (BPH) has been, until

now, the transurethral resection of the prostate (TURP), in
recent years the supremacy of this procedure has been
challenged by the introduction of new surgical devices
and, above all, of endoscopic lasers capable of removing
the prostate adenoma, that is the cause of cervical-urethral
obstruction. These techniques have, in fact, reduced hos-
pitalization times and the complications associated with

TURP (hemorrhage, incontinence) (12). Until now, little

attention was given to the maintenance of ejaculatory

function, considering retrograde ejaculation as a minor

side effect for the quality of life of the patient, if not as a

tangible sign of a successful removal of obstruction.

However, patients, if accurately interviewed, do not tol-

erate retrograde ejaculation, and, for many of them, this

risk is the only reason that leads them to delay the pro-
cedure, even when mandatory, for fear of incurring this

post-operative outcome (13, 14).

We have therefore decided, on the basis of the anatomi-

cal-functional premises described above, to develop the

LEST technique, whose preliminary data have already

been published in 2009 (15). We believed that a com-

plete removal of obstruction, overlapping to that achiev-
able by a successful TURP, should not necessarily result
in a retrograde ejaculation. This could be possible
because the removal of hypertrophic tissue, as men-

tioned above, will reduce the volume of semen only by a

small amount, since hypertrophic tissue produces a

reduced amount of secretions. In fact the most volume of

semen, especially in subjects with BPH, comes from the
glands of the peripheral zone and seminal vesicles.

It was therefore necessary:

1. To conceive a technique that would not damage the
structures that allow these anatomical regions to intro-
duce their secretions into the posterior urethra.
Secretions of the peripheral region of the prostate and
the seminal vesicles discharge their secretions at the
base of the prostatic urethra above the veru (pre-mon-
tonal) through the orifices located in the region sur-
rounding the veru montanum. The orifices of the ejac-
ulatory ducts must therefore be identified and pre-
served.

2. To avoid damaging the ejaculatory ducts along their
path inside the prostate, remembering that they are
surrounded by the central part of the prostate and
that they get closer and closer to the floor of the
prostate urethra, as they approach their openings.

3. To save what Tanagho, and after him other authors,
called "genital sphincter", as previously described in
the anatomical-functional premises.

4. To have the equipment adequate to develop an unob-
structed prostatic lodge without damaging all the
structures above described.

Lasers

In relation to this latter point we had to exclude the devices
used for traditional resection, aiming to find a laser with a
suitable wavelength to be well absorbed by water (good
vaporizing effect), and at the same time by hemoglobin
(good hemostatic effect) (Figure 6). It was also necessary to
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Figure 6.
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choose a wavelength that did not have a significant effect
of deep penetration into the tissues producing only a sur-
face vaporization. This is to avoid the very annoying irrita-
tive symptoms due to the reabsorption of the coagulative
necrosis produced in depth of the unremoved prostate tis-
sue that was associated with the use of lasers already pres-
ent on the market. The first laser we tried, able to have all
the requirements above described, was a laser with 980
mm wavelength working at the power of 100 watts. Since
2010 a significant improvement was achieved by the use of
the new HPD 180 watts high power laser, and, by the pro-
duction of fibers designed and built to work in contact and
at high power. Another improvement was done in 2016
with a new laser that is able to mix freely two wave lengths
(980 nm and 1470 nm). This diode laser is capable of
emitting two wavelengths of 980 nm and 1470 nm simul-
taneously along the same fiber. In practice it is possible to
mix, according to the structure of the tissue to be vapor-
ized, a prevalence of 980 nm with a stronger affinity for
hemoglobin or 1470 nm with a higher absorption in water
for less vascularized tissues.

The low penetration of both wavelengths into the vapor-
ized tissue (350 microns) (18) allows not only to reduce
post-operative irritative symptoms but, at the same time,
to safeguard the ejaculatory ducts.

Fibers

From the very first attempts we realized the importance of
using contact vaporization. The vaporization for irradia-
tion, produced by the "side-firing fibers", is not able to
sculpt the prostatic lodge with millimetric precision. The
beam of light emitted by the fiber can create a more or less
extended vaporization margin, depending on the distance
of the emitting fiber from the prostate tissue. With the
"side-firing fiber" a good vaporization is obtained keeping,
theoretically, the fiber at a constant distance of 0.5 cm
from the tissue to be vaporized. If this distance is not
maintained, the radiation power on the tissue is reduced,
creating coagulative necrosis instead of vaporization. In
our previously published study we did not dispose of “con-
tact” vaporizing fibers, so we had to use a trick that
allowed us to use the side fibers in a contact mode. We set
the laser to pulsed mode in order to reduce the stress on
the fiber by allowing some cooling in the refractory phase
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of emission. The results obtained in the previous study
were satisfactory in terms of removal of obstruction and
maintaining the anterograde ejaculation (Table 1). Now
we are using new fibers called Twister of three sizes
(Normal, Large and Extra Large) (16) (Figure 7).

The Twister fiber is a special fiber with a quartz tip, with
a 15° curvature at the tip, which allows perfect vaporiza-

Table 1.

Results of “side-firing” laser. Modified by Leonardi R.:
Preliminary results on selective light vaporization with the side-
firing 980 nm diode laser in benign prostatic hyperplasia: an
ejaculation sparing technique. Prostate Cancer Prostatic Dis.
2009; 12:277-80.

Parameter Baseline n =52 3-monthn=52 12-month n=22
IPSS 18.4+/-5.8 7.54/-5.9 6.0+/-0.6
IPSS improvement % -59% -67%
Qe MI/sEC 7.5+/-4.1 20.9+/-8.4 19.7+/-1.4
Q,ax IMprovement % +179% + 163%
PVR ml 160+/-140 24+/-22 20.3+/-4.4
PVR improvement % - 85% -87%
IPSS-QoL 3.54/-1.2 1.3+/-1.2 1.2+/0.4
-63% - 66%
IPSS = International Prostate Symptom Score
PVR = Postvoidal residual urine
Qppax = Maximum flow rate
QoL = Quality of Life
Change from baseline for all parameters P < 0.0001
Figure 7.
\ Twister
)‘ Fiber XL.
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Figure 8.
Ejaculatory triangle.

a middle lobe, the rate drops to about 50%.
The ideal feature of the patient for LEST sur-

Bladder neck

Right ejaculatory duct orifice

Veru Montanum

Left ejaculatory duct orifice

gery is a bilobed prostate with a good per-
centage of peripheral prostate, well visible
ejaculatory duct orifices (ODEs) and normal
seminal vesicles. For this reason, we always
practice a trans-rectal prostate ultrasound and
flexible urethroscopy on our patients before
surgery. The worst results are in prostate with
voluminous medium lobe, non-visible ODEs
and hypotrophic seminal vesicles.

Why most suitable prostates for LEST should
not have a middle lobe?

We previously described which anatomical
structures are responsible for the persist-
ence of antegrade ejaculation, namely the
smooth muscles that extends from the blad-
der neck along the first tract of the posteri-
or urethra to the veru montanum.

tion and/or engraving of the tissue, in a contact mode.
The three measures are distinguished by the volume of
the quartz tip and the measure has to be chosen accord-
ing to the prostate volume that must be vaporized. The
Twister Fiber is very resistant even when used at high
emission powers, and allow, in almost all of cases, to
conclude the procedure with a single fiber (17).

These technological innovations have allowed us to be
much faster in prostate vaporization, reaching a real
speed of tissue removal of about 1.5 grams per minute.
The indications have been extended to the treatment of
increasingly voluminous prostates, but also allowed us to
precisely sculpt the new prostate loggia with excellent con-
trol of the vaporization margins and, therefore, with a sav-
ing of the structures responsible for the anterograde ejacu-
lation, that was crucial for developing the LEST technique.
The area to be preserved has been named by us as the
“ejaculatory triangle” (Figures 8, 9).

Figure 9.
Ejaculatory
triangle at the
end of the
procedure.

Surgical technique

The patient who requires a LEST procedure must be well
informed about the technique that we are going to do,
knowing well which are the success rates of the “ejacula-
tion sparing” technique, in order not to feed false expecta-
tions. Studies conducted by us have shown the possibility
of maintaining an anterograde ejaculation in about 80% of
cases in patients without a middle lobe. In the presence of

As we know, in the trilobal prostates, the

middle lobe plays an important role in gen-
erating a severe obstruction and therefore, for a successful
removal of obstruction, it is necessary to remove all the
medium lobe from its origin, near to the veru montanum.
This involves the removal of most of the ejaculatory tri-
angle and a weakening of the bladder neck. This is the
reason, in our opinion, why the presence of a volumi-
nous middle lobe lowers the success rate of the interven-
tion to about 50%.
Why is a good presence of peripheral prostate important?
By removing most of the transition zone (reaching the sur-
gical capsule), after the procedure prostate secretion is
limited to the peripheral region, which pours its secretion
on the floor of the prostate urethra (ejaculatory triangle).
As far as seminal vesicles are concerned, we know that,
under normal conditions, these structures contribute to
producing about 65% of the volume of seminal fluid.
Having, therefore, two normotrophic seminal vesicles at
ultrasound examination and two ODE clearly visible at
endoscopic examination, we can predict a good result in
term of volume of liquid produced in the post-operative.

PROCEDURE STEP BY STEP

Step 1: Identification of anatomical structures
Introduced the laser cystoscope with a 30° optic, the
ODEs are identified and the limits of the vaporization
section are marked (Figure 10).

Figure 10.
Markers of the
lower limit of
the vapo-
resection.
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Figure 11. Step 2: Bladder neck preparation

Start of The vaporization starts with a power lower than the max-
vapo-resection  imum usable for the type of fiber used, in order to avoid
from the thermal shocks to the fiber itself. The bladder neck is
bladder neck.

cleaned of the prostate hypertrophic tissue that caused the
obstruction, saving, as much as possible, the smooth mus-
cle fibers of the neck and ensuring that the neck does not
remain rigid after vaporization. We proceed with small
incisions at 5 and 7 o'clock, taking care not to destroy the
muscle fibers completely. It is always important to identi-
fy and preserve the bladder neck fibers . At the end of the
vaporization, a clean cut is observed between the bladder
mucosa and the prostate lodge (Figures 11, 12).

Step 3: Vapo-resection of the lateral lobes
Contact vaporization must always meet the criteria of

Figure 12. symmetry. The prostatic lodge after removal of obstruc-
Bladder neck after surgery. Note the bloodless field, the well tion must be large and symmetrical.

defined margin of vapo-resection with sparing of the neck We start vapo-resection at the base of the lateral lobes so

and bladder mucosa that, when washing is stopped, that the edges of the ejaculatory triangle are clearly

prolapses inside the prostate neo lodge. defined. It should be noted that, in larger prostates, and

if it is considered necessary to obtain abundant tissue to

Bladder neck after Laser procedure be subjected to histological examination, instead of car-

rying out a vapo-resection, a real enucleation of the ade-
noma (DiLEP) can be used. In these cases, enucleation is
performed sparing the structures considered crucial to
obtain an antegrade ejaculation (Figure 13).

This last step is perhaps the most delicate and important
for the success of the procedure (Figures 14, 15).

The prostate apexes with the traditional TURP are com-
pletely removed, believing that, in this way, the maxi-
mum removal of obstruction will be obtained. In fact,
anatomical studies have shown that the prostate apex is
only partly constituted by the transitional tissue causing
the obstruction. Part of the apexes are constituted by the
peripheral area of the gland that has been moved down
by the hypertrophy of transitional zone.

BLADDER NECK A proof of this is that, at times, some prostate tumors,
which are known to develop more frequently in the

BLADDER MUCOSA

Figure 13.

Final result after DILEP with LEST technique. On the left trans-rectal ultrasound examination showing the large lodge with
preservation of the neck. In the small box, endoscopic image of preservation of part of the apexes belonging to the peripheral
zone of the gland. On the right endoscopic image showing preservation of the floor of the prostate urethra where the
peripheral gland flow into.

Transitional zone

Anterior fiber-muscular area

Bladder

Seminal

vesicles  Central zone
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Figure 14.
Start of the
vapo-resection
of the apexes.

Figure 15.
Trans-rectal ultrasound image after DILEP with LEST technique.

¥ Ejaculatory
triangle

EJACULATORY DUCTS OUTLETS

peripheral zone but not in the transition zone, are found
in the biopsies of the apex.

The peripheral part of the prostate tissue does not have
a structure that could obstruct the urinary flow. Its
preservation guarantees the integrity of the genital
sphincter and protects the outlets of the ejaculatory
ducts during the vaporization phase of this area.
Another fundamental step for the success of the proce-
dure is the preservation of the orifices of the ejaculatory
ducts. In doing so, we ensure that the secretions from the
seminal vesicles are introduced into the posterior urethra
(Figure 16).

At this point the intervention can be considered com-
pleted.

We administer an alpha-blocker in the first 20 days of
the post-operative. The choice to administer the alpha-
blocker is to avoid spasms of the smooth muscles of the
bladder neck which, with the LEST technique, is spared.
We do not administer cortisone or painkillers because
treatment with the above technique and with wave-
lengths 980/1470 does not produce significant irritative
symptoms. The patient can resume normal sexual inter-
course 20 days after surgery.
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