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разпределени в 5 основни групи, според органа върху който е извър-
шена реконструктивната операция: 1/ Уретропластика при стриктури 
на уретрата – 427 (82%); 2/ Уретропластики при осакатена хипоспадия 
– 70 (13.4%); 3/ Уретеропластика при стриктури на уретера – 1 (0.2%); 
4/ Заместителна корпоропластика при болестта на Пейрони – 15 (2.8%); 
5/ Органсъхраняващи операции при карцином на пениса – 8 (1.5%). 

 Резултати. 
Като заместителен (пластичен) материал от зоната на устната 

кухина са използвани три места: 
1. Букална  лигавица  (BMG) - 368 (70.6%)  
2. Лингвална лигавица (LMG) - 135 (25.9%) 
3. Лигавица от долната устна   - 18 (3.5%) 
Не са отбелязани по-сериозни усложнения от добиването на 

графта. 
Основен вид операции са били:  едноактни оперативни техники  
460 (88.3%), следвани от двуактните операции – 38 (7.3%) и операции 
върху половия член – 23 (4.3%). 

Функционалните резултати са отчетени според вида на опера-
цията, като в най-голямата група – уретропластиките е постигнат успех 
в 84.29% 

 Заключение. 
 Понастоящем реконструктивната хирургия върху пикочните 
пътища и половия член при мъжа с използване на свободни ламба от 
лигавицата на устната кухина е най-застъпената оперативна техника в 
модерната урология. Този вид дейност изисква стриктен подбор на 
пациентите и сериозен професионален опит. 
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Abstract 
 

Introduction: Contemporary laser technologies in urology are 
becoming a new gold standard and a necessary tool for minimally invasive 
treatment of benign prostatic hyperplasia (BPH). Advances in laser 
technology applied to the treatment of BPH have been inspired primarily by 
the need to find a comparable alternative therapeutic option to transurethral 
resection of the prostate (TURP) and open prostatectomy (OP). 

Material and methods: Laser procedures for BPH encompasses a 
variety of laser types and operative techniques, including visual laser 
ablation of the prostate (VLAP), transurethral ultrasound guided laser 
incision prostatectomy (TULIP), potassium titanyl phosphate (KTP) laser, 
contact laser vaporization of the prostate (CLV), interstitial laser coagula-
tion (ILC), holmium laser resection of the prostate (HoLRP), holmium laser 
enucleation of the prostate (HoLEP), holmium laser ablation of the prostate 
(HoLAP) and thulium laser (vapo)enucleation or resection. Each of these 
techniques has certain advantages and disadvantages, both when compared 
with each other, and when compared to TURP. 

Results: Modern lasers have far greater energy power compared 
with the older generations of lasers, and these modern lasers are used in 
surgery for precise cutting, evaporation and tissue coagulation. The effect of 
the laser depends on the wavelength as well as on the ability of the target 
tissue to absorb radiation energy. Thus, to choose the best laser for a given 
type of surgery, one should keep in mind the differences between lasers, the 
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variability of their use, and the factors that determine how the laser affects 
the tissue. The aspirations of this study were aimed at creating innovative 
procedures, which would not have limitations in terms of prostate volume 
and whose clinical results related to perioperative morbidity, hemorrhage 
and hospitalization period would be at least identical to the clinical results 
achieved by the TURP and OP. 

Conclusions: Traditional operating techniques are slowly becoming 
a thing of the past, and classical methods are being replaced by techno-
logical innovations, primarily advanced lasers. Among the many types of 
lasers used for the surgical treatment of BPH, the holmium and thulium 
lasers are currently the most widely used in clinical practice. 
 
 

INTRODUCTION 
 

In the last few decades, there has been intensive development in the 
field of laser construction, such that the knowledge gained by modern 
physics finds wide applications in various fields of science and technology. 
All the advantages of the phenomenon of laser light emission are compatible 
with the needs of practical medicine, especially surgical branches. A large 
number of scientific and professional papers in this field testify to the 
expansion of this relatively young discipline of scientific knowledge and 
how it is applied in the field of biomedicine. Scientific progress in the field 
of laser medicine is accompanied by the production of adequate laser 
medical equipment. Modern lasers represent a synthesis of the most modern 
achievements of quantum electronics, precision mechanics, optics, and 
electrical engineering. Laboratory and clinical research have resulted in the 
understanding of a number of advantages of laser techniques over classical 
methods. These advantages include: ease of handling, low risk of inter-
vention, non-contact of tissue manipulators, precise tissue destruction, 
access to inaccessible organs and tissues, minimal damage to surrounding 
healthy tissue, absence of side effects (bleeding, pain, infection), rapid 
wound healing, possibility repetitions of the procedure, etc. 

The word laser comes from the initial letters of the English name: 
Light Amplification by Stimulated Emission of Radiation (1). This name 
contains two important physical characteristics that explain this special way 
of obtaining light, and which, both in the recent past and today, are in the 
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center of interest of almost all modern scientific branches, especially 
medicine and biology. Laser light emission is a quantum phenomenon and 
its origin is based on the laws of quantum physics, i.e. the interaction of 
photons with matter. The absorption coefficient can be considered negative, 
which means that the light intensity increases. More precisely, the laser is 
not a light amplifier, but a kind of oscillator that generates light, i.e. repre-
sents a light source. 

Another phenomenon we encounter here is stimulated radiation 
emission. It is interesting that in 1917, Albert Einstein predicted the possi-
bility of such a show, and that the laser was realized only in 1960. The 
principle of stimulated radiation was first used in the generation of micro-
waves (masseurs) (2). 
 

Laser-tissue interaction  
 
The application of laser as a method and means in medicine for the 

treatment of many diseases, will be much clearer if the reaction of tissues to 
laser radiation is explained. In fact, there is a laser-tissue interaction, which 
results in functional, structural and biochemical changes that occur in the 
body as a result of irradiation. At the very beginning of the development of 
laser technology, the essential importance of laser-tissue interaction was 
noticed, and then tests in developed countries showed that laser radiation is, 
in fact, an artificial physical agent, and its effects on living organisms 
depend on laser emission parameters and physiological properties, irradiated 
tissue. To explain the reaction of laser radiation on biological tissues, a 
multidisciplinary approach is necessary in the further study of this pheno-
menon, i.e. the application of methods that are primarily based on the 
principles of biology and physics. There is no doubt that there are positive 
therapeutic effects based on these mechanisms, but further scientific clari-
fication of the interaction of laser radiation with bio tissues is necessary, 
along with monitoring the input values in the interaction, i.e. laser output 
parameters, on the one hand, and the results of the total effect of laser 
radiation on health, on the other (3). 

Factors of laser energy action on biological tissues can be classified 
thus: thermal, photochemical, electrical, mechanical, quantum and multi-
phonic effects, which result in local increase of pressure, temperature and 
photobiological reactions in irradiated tissues. Not only the parameters of 
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laser radiation (laser type, wavelength, radiation power density, pulse fre-
quency, etc.), but also the physiological characteristics of irradiated tissues 
and organs (blood flow intensity, thermal conductivity, absorption and 
reflection coefficient, heterogeneity, microstructure, etc.) determine the final 
the result of the biological effect of laser radiation on biological objects. 

Biogenic effects resulting from the laser-tissue interaction can be 
conditionally divided into three basic categories: 

 Primary effects (change of global energy of electronic levels of mer-
cury and the matter of the molecules, restructuring of living matter 
molecules, coagulation of protein structures); 

 Secondary effects (photodynamic effect, photoreactivation effect, 
stimulation of bioprocesses); 

 Tertiary effects, so-called subsequent effects (elastic oscillations of 
molecules protein, formation of toxic products in tissues, etc.). 
When analyzing secondary effects, it is necessary to take into 

account the corrections of the state of biological systems related to nonlinear 
optical effects, electrostriction, acoustic and ultrasonic oscillations and stan-
ding waves. Little is known about these significant factors and there is little 
data in the literature. Due to the generation II harmonics, which represent 
radiation with new parameters, nonlinear optical effects are related to tissue 
excitation. Tissues that are irradiated with infrared light begin to emit green 
light. Addition, subtraction and frequency eruptions may also occur (3). The 
effect of electrostriction results in deformations and probably, destruction of 
macromolecules of living matter. When the state of protein structures 
(colloidal changes) of irradiated tissues changes, acoustic, ultrasonic oscilla-
tions, and standing waves appear, which are all resonant processes. Secon-
dary effects are actually a complex of reactions in the organism and are 
correlated with the primary effects that are responsible for the immediate 
changes in the tissues. 

Having in mind the existence of many different factors that are at 
play in the creation of appropriate biogenic effects, researchers encounter 
complex systems, diverse in nature, with a consequent series of events that 
take place in the irradiated part of the organism. All this is part of an 
integral picture of the final effects of the interaction of laser radiation within 
living systems. The integrity of such a picture, however, cannot exclude the 
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dominance of one of the above components of interaction over another, 
which depend on the character of the biological object and laser parameters. 

Low and moderate power densities of laser radiation (10-103 Wcm-
2) lead to an increase in tissue temperature (photothermal action), or initiate 
chemical reactions (photochemical action). A moderate increase in tempe-
rature (up to 10 ° C) causes coagulation of molecules in the tissue and there-
fore a visible thermal reaction (photocoagulation) occurs. A further increase 
in temperature causes evaporation of intracellular and extracellular fluid 
(water) and makes an incision in the tissue (photovaporization). By injecting 
certain substances, it is possible to make the tissue sensitive to a certain 
wavelength, and when such tissue is irradiated with laser light of the same 
wavelength, destructive free radicals (photoradiation) are created. The 
excimer laser emits in the UV (ultraviolet) region of the spectrum, so that 
the initiated photochemical reaction breaks the molecular bond in the tissue, 
which can create precise defects in the tissue, without heat damage, which is 
removed by molecule fragments (ablative photodecomposition). 

Short-term pulses (30ps-15ns), high power density (1010 Wcm-2) 
generated by a Nd: YAG laser, cause the breakdown of electrons in tissue 
molecules and thus lead to ionization of molecules and tissue disintegration. 
Additional destruction of the target tissue is achieved by the rapid expansion 
of the resulting plasma, which creates a mechanical wave. By absorbing or 
scattering each subsequent pulse of the laser beam, the plasma protects the 
tissue behind the target. This process is called photodisruption. A laser is a 
powerful beam of radiation that produces predominant thermal damage in 
the target tissue. Each type of laser produces a beam of one wavelength or at 
most two similar wavelengths. The effect of the laser depends on the 
wavelength, as well as on the ability of the target tissue to absorb radiation 
energy. Thus, to choose the best laser for a given type of surgery, one 
should keep in mind the differences between lasers, the variability of their 
use and the factors that determine how the laser affects the tissue. In 
general, only two types of lasers are important for medical and dental use. 
These are "soft" (low-energy) lasers, so thermal effects are excluded and 
their main purpose is to stimulate cellular activity; the second type are 
"hard" lasers, which are dominated by thermal effects and are used in 
surgery for precise cutting, evaporation (evaporation, evaporation) and 
tissue coagulation (4,5). 
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Physical principles of laser operations 
 
The laser beam is unique in existence, composed of photons of the 

same wavelength, which travel in phase and parallel to each other. The 
radiation is emitted from an active medium-substance composed of atoms, 
which, when excited, emit radiation of a usable wavelength. In order to 
achieve light amplification, the active medium must first be supplied with 
some form of energy (light, heat, electricity), so that a large number of 
atoms absorb enough energy to pass into the excited state. At this point, 
spontaneous photon emission begins to take place, as some of the excited 
atoms return to their previous state. When each type of active medium is 
excited to a certain energy state and spontaneously emits excess energy, 
photons with a wavelength characteristic of that medium are released. The 
stimulated emission originates from the moment when one emitted photon 
collides with one excited atom, which has absorbed an amount of energy 
equal to that of the photon, which, colliding with that atom, causes the 
emission of a photon from it. When both photons have the same 
wavelength, they are in phase, and they leave the atom going in the same 
direction. Amplification occurs by striking a certain number of photons back 
and forth through an active medium between two mirrors placed both below 
and above the medium. The mirror at the output end is partially reflective, 
so that it transmits a certain proportion of photons, directing them like a 
laser beam, while the others are reflected back into the active medium to 
continue stimulating the release of other photons from the excited atoms. 
The mirror at the other end reflects 100% of the photons, directing them 
back to the partially reflecting mirror at the output end. In this way, a certain 
percentage of the created photons strike back and pass between the two 
mirrors at the speed of light, stimulating the emission of photons from the 
excited atoms. The laser beam is monochromatic, coherent and very intense. 
It is created as a result of the stimulated emission of the amplification 
process. The coherent nature of the beam allows it to be focused by the lens 
at points, whose radius can theoretically be equal to half the wavelength of 
the beam. All photons from a ray can be compressed into a very tiny point, 
resulting in the flux or number of photons passing through that point at the 
same time. This means that the laser beam can be used to concentrate 
energy and deliver it in extremely high doses to the target area, even to a 
very small area (6,7). 
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Air power. Power density 
 
The power of a laser beam is the property of the beam to transmit 

energy to a specific target point in a unit of time and thus increase the 
vibrational motion of the target atoms and molecules. Power density (PD) is 
the amount of power per area and is calculated by dividing the power (W) 
emitted by the laser, by the area of the target point. PD = W / πr2 (r-radius 
of the circle), which shows that PD varies inversely with the square of the 
radius of the point. It is important that the surgeon knows and intuitively 
understands how strength density affects the tissue. First, the level of 
ablation varies with power density. Higher power density means faster 
ablation. Second, the zone of thermal damage below the tissue surface 
varies depending on the strength density. At low power density values, the 
tissue heats up more slowly and has time for the heat to be conducted to the 
layers that lie below the actual layer. When the PD value is high, the surface 
tissues heat up rapidly to the boiling point of intracellular water, when a 
large part of the air energy is dissipated in the form of water vapor, which 
partially carbonizes the organic cellular components. The rest of the heat is 
conducted to the lower layers, but because this process is relatively slow to 
evaporate, the heat does not penetrate long before the evaporation field 
reaches the zone of thermal damage. Thus, at lower power density values, 
the zone of thermal damage below the tissue surface increases. Conversely, 
at high strength density values, the zone of thermal damage below the tissue 
surface decreases (4,8). 
 

CW and pulsed lasers 
 
There are two basic ways of delivering energy for any type of laser, 

and they are pulsed and continuous wave. The continuous wave (CW) is the 
same as with a flashlight; the intensity of light, in a unit of time, is constant. 
Pulsed lasers are similar to stroboscopic light: energy is delivered through a 
series of intense flashes with a very short duration (ms, ns). As with strobo-
scopic light, if the pulses (oscillations) are delivered in high doses, they can 
make the air look continuous, but the key difference is that the rate of 
energy transfer during the pulse is much higher than the rate at which the 
CW laser transmits energy during the same time period. Maximum power 
indicates the maximum value of energy transfer during the pulse. The 
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pulsation of the laser beam can be performed in two different ways: either 
by transmitting activation energy to the active medium in pulses, or by a 
process called Q-switching. Q-switching is performed by introducing a fast 
shutter between the active medium and the output mirror. By simultaneously 
holding the shutter closed and pumping the activation energy into the active 
medium, the activation energy is "captured" as a photon within the active 
medium. Thus, there is an extremely large increase in energy in the active 
medium. When the shutter opens, that energy is released almost instantly, 
and as a result, the peak of the pulse energy is high. Q-interruption is 
common for industrial lasers, but is not widely used for medical lasers, 
except in the fragmentation of ureteral calculi. The main limiting factor is 
the conduction of laser energy through the optical fibers. The energy flux at 
the input to the optical fiber exceeds the damage threshold of the fibrous 
material even at wavelengths that are easily transmitted by the CW mode. 
Storz introduced the Q-switching Nd: YAG (neodymium: yttrium-alumi-
num-garnet) laser, which is capable of fiberoptic transmission and is good 
for endoscopic lithotripsy (stone breaking) in medicine.  

Advances in laser technology applied in the treatment of BPH have 
been inspired primarily by the need to find a comparable alternative 
therapeutic option to transurethral resection of the prostate (TURP). 
Aspirations were aimed at creating innovative procedures, which would not 
have limitations in terms of prostate volume and whose clinical results, 
related to perioperative morbidity, hemorrhage, and hospitalization period, 
would be at least identical to the clinical results achieved by the TURP 
procedure. In the early 1990s, Nd: YAG visual prostate ablation (VLAP) 
and Nd: Yag interstitial laser coagulation (ILC) of the prostate were enthu-
siastically used. The results of these procedures were shown to be signi-
ficantly weaker in relation to TURP, both in relation to urination parameters 
and in relation to the rate of reinterventions and reoperations. As a result, 
these procedures were abandoned. Later, through the framework of the 
stated needs, the following types of lasers were reviewed for their use: 
Neodymium: yttrium aluminum garnet (Nd: YAG), Holmium (Ho): YAG 
and Nd: Yag (Potassium titanyl phosphate) (KTP) laser. Each of these lasers 
acts at a different wavelength, and the effects in the tissue are achieved by 
heating, the degree and speed of which depend on the immediate surgical 
effects. Modern lasers have far greater energy power compared to older 
generations of lasers (9,10). 
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Th Nd: YAG (Neodymium: Yttrium Aluminum Garnet) laser 
 
The beam wavelength of Nd: YAG lasers is 1064 nm, close to the 

infrared spectrum. The air is invisible and achieves a tissue penetration 
depth of about 10 mm. Due to the action of this laser, an increase in tempe-
rature occurs in the tissue, which causes coagulation necrosis. Therefore, the 
resection and hemostasis characteristics of this laser are good and are useful 
for soft tissue incision (urethral stenosis, ureteral stenosis, bladder neck 
sclerosis), tissue ablation (BPH) and skin changes (condyloma, penile 
cancer). Alternatively, the contact technique achieves the effects of tissue 
vaporization (11,12). 
 

Holmium: YAG (Holmium: yttrium aluminum garnet) laser 
 
This type of laser emits a wavelength of 2100nm, with a high 

coefficient of absorption in water. It is used primarily in pulse mode, rarely 
in continuous. Its absorption length in prostate tissue is short (0.4 mm), 
which provides excellent characteristics for vaporization. In addition, da-
mage to the surrounding racetrack is minimal (0.5-1mm). It is used for 
prostate enucleation in BPH and lithotripsy. There are numerous lasers of 
this type in use, and each type operates at a different wavelength (12). 
 

KTP (Potassium Titanyl Phosphate) laser 
 
The potassium-titanyl phosphate (KTP) laser beam is in the region 

of the visible green spectrum, with a wavelength of 532 nm. It occurs as a 
consequence of the passage of Nd: YAG-waves (1064 nm) through the KTP 
crystal, which doubles the frequency and halves the wavelength. The actions 
of this laser are similar to the actions of an argon laser, with a maximum 
power of about 60W. The absorption characteristics of KTP lasers are good 
for the effects of vaporization, coagulation and hemostasis (10). 
 

PVP (Photoselective vaporization of the prostate) 
 
The potassium-titanyl phosphate (KTP) laser beam is in the region 

of the visible green spectrum, with a wavelength of 532 nm. The absorption 
characteristics of KTP lasers are good for the effects of vaporization, 
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coagulation, and hemostasis. When using high power, the action of this laser 
in the prostate tissue causes photothermal vaporization of intracellular tissue 
water, which is used in a procedure known as photoselective vaporization of 
the prostate (PVP). Because KTP energy is strongly absorbed by hemoglo-
bin, tissue penetration is less pronounced. The hemostatic characteristics of 
this laser are extraordinary, while the zone of coagulation necrosis is only 2 
mm, which achieves a vaporization coefficient of 0.3-0.5 g / min. As such, it 
is possible to achieve a reduction in prostate volume of up to 43%, which 
has been shown to be sufficiently effective for acute deconstruction, even in 
patients using oral anticoagulant therapy. A good feature of this laser is the 
possibility of changing the air pressure during work. This is useful consi-
dering that the lateral lobes of the prostate are more adenomatous, while the 
medial lobe has a pronounced muscular-collagen structure. The disadvan-
tage of this method is that it does not provide a sample of prostatic tissue for 
PH analysis. The 80W KTP laser and the 120W KTP laser are the two 
current KTP laser models on the market. 

Although long-term results are not yet available, published results of 
one-year follow-ups of patients undergoing PVP with KTP laser 80W show 
that compared to TURP, PVP is associated with uniform parameters of 
micturition and IPSS score, lower blood loss and shorter catheterization and 
hospitalization periods. The rate of early postoperative complications is low 
and comparable with HoLEP and TURP results. Some authors report a 
slightly higher rate of urethral stenosis (7%). 

The new 120W KTP HPS (high performance system) laser was 
developed with the aim of increasing the vaporization coefficient and 
shortening the operation time. It includes a lithium borate laser. Despite the 
acceleration of the vaporization effect, the high power of this laser poses a 
potential danger that, due to increased depth of penetration and reduced 
vision (more bubbles in the field of view), perforation of the prostate 
capsule, bladder perforation and ureteral orifice injuries can occur, espe-
cially when the medial lobe is pronounced. The results of a five-year follow-
up of patients who underwent PVP KTP with a 120W laser show a signi-
ficant improvement in key parameters (AUA-symptom score, maximum 
urine flow, post-micturition residual urine, prostate volume), without stati-
stically significant differences in relation to TURP (11-15).  
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Holmium laser enucleation of the prostate (HoLEP) 
 
Except for prostate volume, all remaining indications for surgical 

treatment of BPH with this procedure are identical to indications for tran-
surethral resection (TURP). In relation to prostate volume, indications for 
HoLEP include larger prostates, even up to 200ml. Exclusion criteria are 
urination disorders that are not caused by benign prostatic hyperplasia, 
previous surgical interventions on the prostate, bladder neck or urethra, as 
well as the existence of prostate cancer. According to the published results 
of randomized studies, the rate of perioperative morbidity is very low, with 
slight blood transfusions, the absence of TUR syndrome and the need for 
reintervention. The rate of postoperative urinary retention ranges up to 8%. 
The occurrence of possible postoperative dysuria or urgent incontinence 
(1%) is usually resolved with drug therapy in a shorter period of time. In 
large series, the incidence of urethral stenosis after the procedure is stated to 
be 1.9%, while the incidence of bladder neck sclerosis is 1.5% (17-20). 

The published results of this procedure indicate its growing popu-
larity. Compared to open prostatectomy, HoLEP is associated with signifi-
cantly lower rates of hemorrhage and blood transfusions, with a shorter 
period of hospitalization and catheterization. Regarding symptomatology, as 
well as the occurrence and frequency of late complications, there is no 
difference between these two procedures. So far, the results of many rando-
mized controlled studies comparing the results of TURP and HoLEP in the 
treatment of BPH have been published. In most studies, results related to the 
resection coefficient, symptom score, postmictive residual urine, and urine 
flow were better in the HoLEP group. A meta-analysis of these results 
shows that the HoLEP procedure is superior to TURP, in terms of perio-
perative hemorrhage, as well as periods of catheterization and hospitali-
zation. In addition, the reduction in PSA values after the HoLEP procedure 
is up to 90%, while after TURP it is 71%. The main disadvantage compared 
to TURP is the longer learning curve for HoLEP (> 50 cases). Distant 
HoLEP results after 7 years of follow-up show durability in relation to the 
IPSS score, QoL score, as the maximum urine flow, resulting in the 
expressed satisfaction of the applied procedure in 92% of patients. Com-
pared with TURP, there is no difference in the outcome of surgical treat-
ment. Although initially described as an alternative to TURP, the HoLEP 
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procedure has great potential to become a “volume-independent,” new gold 
standard in the surgical treatment of BPH (21-24). 

The first holmium-laser enucleation of the prostate (HoLEP) in 
Serbia was performed in 2011, at the Urology Clinic of the Clinical Center 
of Niš. The first results of a comparative study in relation to TURP were 
published, with a follow-up period of one year. The results of this study 
show that, in relation to the period of catheterization and hospitalization, a 
decrease in hemoglobin levels, as well as a rate of early and late posto-
perative complications, the results are statistically significant and better in 
the HoLEP group. And, in relation to the results of postoperative monitoring 
related to QoL, IPSS and PVR, after 6 months and after 12 months from the 
operation, there is a statistically significant difference in favor of the HoLEP 
procedure. The operative time was statistically significant in duration during 
the HoLEP procedure, thus confirming the suggestions from the literature 
that a broader learning curve is inherent for complete mastery of this 
operative technique (27). 
 

Holmium laser ablation (vaporization) of the prostate (HoLAP) 
 
This method uses side-firing fibers (60° and 90°) and a 60W device. 

The results published in previous years show that it is a safe procedure that 
achieves effective deconstruction and improvement of urination quality 
(including IPSS and AUA symptom score), without significant perioperative 
morbidity and with a very low rate of re-operations after 7 years of follow-
up. This procedure can also be used to treat larger volumes of prostate, with 
a lower rate and extent of hemorrhage and a shorter period of catheterization 
and hospitalization. The speed and efficiency of the procedure was limited 
by the low power of the device (60W), and the procedure itself was later over-
shadowed by the HoLRP and HoLEP procedures. Thanks to the appearance of 
a more powerful 100W device, as well as the growing popularity of the PVP 
KTP laser, interest in HoLAP has been renewed in recent years, and this 
procedure is recommended for small and medium-volume prostates (28-29). 
 

Holmium laser resection of the prostate (HoLRP) 
 
Holmium laser resection of the prostate is a procedure similar to 

transurethral resection, because the laser beam performs segmental resection 
329 

 

of the adenoma all the way to the capsule. In relation to the volume of the 
prostate, the indication area is limited to 100 ml. Resection removes the tissue 
in small pieces, which are later exteriorized through the resectoscope sheath. 
The mass of the removed adenoma tissue is smaller in relation to the mass of 
the tissue removed by transurethral resection, due to the additional effect of 
HoLRP which vaporizes almost 50%. At the end of the operation, the appe-
arance of the prostatic lodge is almost identical to the appearance it has after 
transurethral resection. Comparative studies in relation to TURP, after a follow-
up period of 4 years, show lower perioperative morbidity, with similar results in 
relation to urodynamic parameters, IPSS, potency and continence (30,31). 
 

CW2 Thulium laser 
 
The CW2 thulium laser represents a new generation of lasers. With a 

wavelength of 2000nm, it provides better effects in continuous mode than in 
pulse mode. It can incise extraordinarily and has great hemostatic characte-
ristics. Compared to the holmium laser, the thulium laser enables finer and 
more precise incisions It is also used for incisions of stenoses, tumors or 
renal parenchyma. The disadvantage in relation to the holmium laser is that 
the thulium laser is not used for lithotripsy. Surgical techniques in prostate 
surgery are similar to those of holmium lasers (HoLEP, HoLRP). Current 
studies show that the results of the holmium laser, when compared with the 
thulium laser, prostate enucleation are almost equal. Long term studies have 
not yet been conducted to confirm these preliminary results (31,32). 
 

Conclusion 
 
The evolution of lasers from coagulation to evaporation and 

enucleation of the prostate has provided urologists with a quality alternative 
for minimally invasive (operative) treatment of BPH, both in relation to 
transurethral resection of the prostate and in relation to open prostatectomy. 
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Abstract 
 

Background. Erectile dysfunction (ED) and cardiovascular diseases 
share the same risk factors. Atherosclerosis not only affects the coronary 
arteries but also the penile arteries in men, thus contributing to organic causes 
of ED. Recently, the hypercholesterolemic atherosclerotic apolipoprotein E–/– 
deficient (ApoE–/– ) mouse model was introduced as a powerful experimental 
tool in ED research. The aim of this review is to characterize the development 
and distribution of atherosclerosis development in ApoE–/– mice and to try to 
test different treatment strategies in order to prevent or cure ED. 

Experimental model. Serum cholesterol and triglycerides were 
significantly increased in ApoE–/– mice as compared to wild type mice. 
ApoE–/– mice displayed not only fatty streaks, but also widespread fibrous 
plaques at vascular sites that are typically affected in human atherosclerosis. 
The atherosclerotic lesions covered 15 ± 1.1 % of the aortic root section, 
0.9% ± 0.2 of the aortic luminal surface, 21 ± 4.2 % of the aortic arch region 
and 26 ± 2.2% of the renal artery. In contrast, no atherosclerotic lesion 
formation was observed in wild type C57BL6/J mice. Interestingly, no 
atherosclerosis was observed in penile arteries. However, we have found 
increased staining of vasculature calcification, nitrotyrosin, macropha-
ge/monocyte content as well as total collagen content at the vascular sites 
typically affected by atherosclerosis. Uremia significantly increases the 
degree of atherosclerosis as compared to the controls. Of note, even mild 
renal dysfunction, for example after uninephrectomy, increases the calcification 
score and aggravates endothelial function of cavernosal bodies in apoE -/- mice, 
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