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Introduction. Benign prostatic hyperplasia (BPH) is characterized by the occurrence of disorders of urine
storage and bladder emptying. Most men over the age of 60 years are affected to some degree. Transurethral laser
resection of the prostate (TURP) is minimally invasive, endoscopic and one of the modern technologies of biomedi-
cal engineering, which can cause minimal harm to patients and is recognized as the "gold"” standard in urology. It is
widely used for the treatment of BPH complicated by acute urinary retention.

Main part. The management of patients with BPH is complex. Emptying and retention disorders can be treated
by various pharmacological and surgical means. The article provides data on the experience of combining the tech-
nology of transurethral laser resection with medical postoperative therapy to reduce complications. Using the ex-
ample of postoperative use of “Levofloxacin” in 179 patients, the effectiveness of this combination was proven.

Conclusions. 1. Minimally invasive transurethral laser resection of the prostate gland is one of the promising
methods of prostate treatment, which significantly reduces risks for patients and is recognized as the "gold" stand-
ard in urology. Laser endoscopic resection of the prostate is one of the modern technologies of biomedical engi-
neering.

2. The result of surgical treatment of patients with benign prostatic hyperplasia by laser resection largely de-
pends on the appointment of adequate postoperative antibiotic prophylaxis.

3. The combination of the laser resection method with the postoperative use of levofloxacin in patients with be-
nign prostatic hyperplasia complicated by acute urinary retention allows to improve the results of surgical treat-

ment by reducing the development of complications in the postoperative period by 1.6 times.
Keywords: transurethral laser resection; benign prostatic hyperplasia; antibiotic prophylaxis.

Introduction

Benign prostatic hyperplasia (BPH) is one of the
most common diseases in elderly men. At the age of
40 years BPH is found in 30-40% of men, and its
prevalence increases almost linearly to 70-80% in
people over 80. However, BPH is a purely histological
definition and should be distinguished from benign
prostate enlargement, which describes an increase
prostate, and symptoms of the lower urinary tract
(LUT), which usually lead to medical treatment [1].
Low urinary tract symptoms (LUTS) can be divided
into symptoms of accumulation (urgency, frequency,
nocturia and urinary incontinence), symptoms of uri-
nation (decreased flow and feeling of incomplete
emptying). To date, they are best quantified through
validated questionnaires such as the International
Prostate Symptom Assessment (IPSS) or the Ameri-
can Urological Association (AUA) Symptom Assess-
ment [1]. LUTS in the elderly is mainly caused by
urodynamic changes in the lower urinary tract, such as
benign prostate obstruction and hyperactivity or insuf-
ficient detrusor activity [2].

Benign prostatic hyperplasia (BPH) is one of the
most common diseases of elderly men, the prevalence
of which is progressively increasing. The etiology of
the disease remains completely unexplored [3].

According to demographic data, in Ukraine, as in
most European countries, there is a trend of general
population aging. Thus, according to the WHO, there
is a significant increase in population due to people
over 60 years, the rate of which significantly exceeds
the growth of the population as a whole [1]. The prev-
alence of moderate / severe CNS (IPSS> 7) is about
20% in the 5th, 30% in the 6th and 40% in the 8th
decade of life. Due to demographic change, this figure
will increase significantly to about 500,000 in the next
2 decades, which also emphasizes its socio-economic
significance [3].

The high prevalence of benign prostatic hyper-
plasia (BPH) in elderly and senile men determines the
relevance of the diagnosis and treatment of this dis-
ease [2].

It was found that 40-50% of men aged 50-64
years have some symptoms caused by BPH [4, 5, 6].
In other countries, this pathology is also widespread.
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In the United States, the incidence of BPH reaches
34.4 per 1,000 population and 6.4 million visits to the
doctor are registered annually, more than 300 thou-
sand surgical interventions are performed with a total
cost of more than 2 billion dollars [7, 8].

In Ukraine in 2020, the incidence of BPH was
321.6 per 100,000 population. Almost 17,000 prostate
surgeries have been performed, a significant propor-
tion of which are photo selective vaporization of the
prostate (PVP surgery) [2].

Most of the operations are performed using the
technology of minimally invasive endoscopic tran-
surethral laser resection of the prostate, which reduces
risks for patients. Laser endoscopic resection of the
prostate is one of the modern technologies of biomed-
ical engineering, which causes minimal harm to pa-
tients, is recognized as the "gold™" standard in urology,
and is widely used abroad and in Ukraine.

The use of laser resection of the prostate has a
number of advantages, which are as follows:

- absence of contact with biofabric, which en-
sures a high level of asepticity;

- the laser beam has a good coagulation effect on
small blood vessels and capillaries, which reduces
blood loss;

- the thermal burn zone is much smaller com-
pared to other resection methods;

- regeneration processes of damaged biotissue
are accelerated;

- the terms of postoperative rehabilitation of pa-
tients are reduced.

However, it is permanent Continuous improve-
ment of surgical methods of treatment and careful
selection of patients to determine the optimal method
of intervention, unfortunately, does not always give
the patient the expected result and does not avoid
complications in the postoperative period [3].

The frequency of complications that complicate
the course of the disease, especially in connection with
surgical treatment of patients, remains high, despite
the long-standing, multifaceted and large-scale re-
sistance to their development [4-6]. It is proved that
the most common early complications of prostate
surgery are the development of acute inflammatory
process in the urogenital organs, bleeding from the
"bed" of the removed adenomatous tissue of the pros-
tate [7].

It is known that the occurrence of early postoper-
ative complications after surgical treatment of BPH is
most often associated with chronic urinary tract infec-
tion [8-10]. The frequency of chronic prostatitis with
BPH, according to studies of intraoperatively removed
prostate tissue, is 70-100% [11]. Infectious and in-
flammatory diseases of the urogenital tract in men are
characterized by a variety of etiological agents, the
presence of mix-infections and the growing im-
portance of sexually transmitted diseases (STDs).

Of interest are the results of studies showing that
55% of men and 70% of women over the age of 60

found laboratory markers of STDs, both overt and
past.

Observation of chronic inflammation, accompa-
nied by histological changes in BPH in pathological
drugs, has led to the suspicion that inflammation plays
a role in the development of BPH, as well as LUTS.
Local inflammation can be triggered by a viral or
bacterial infection, which will lead to the secretion of
cytokines, chemokines and growth factors that are
involved in the inflammatory response with the subse-
quent growth of epithelial and stromal cells of the
prostate [4]. It has been suggested that the inflamma-
tory response is continued by the release of prostate
autoantigens after tissue damage, leading to sensitiza-
tion of the immune system and the onset of autoim-
mune reactions [4].

Important factors in this process are prostate
stromal cells that activate CD4 + lymphocytes and
proinflammatory cytokines and chemokines, such as
interleukin-8 of stromal origin [19]. Inflammation of
the prostate was associated with general clinical pro-
gression and an increased risk of urinary retention and
the need for surgery [20]. In addition, a positive asso-
ciation between high plasma C-reactive protein levels
and the development of moderate to severe CNS has
been reported.

It was also found that every second patient with
BPH who needs surgical treatment is infected with
one or another pathogen of STDs, and half of the
infected patients have a mixed infection [12]. Chronic
inflammatory process in the prostate and urethra in
patients with BPH is significantly more often caused
by STDs (61%) compared with opportunistic patho-
gens (42%) [13]. The presence of a chronic inflamma-
tory process in the prostate and/or urethra significantly
exacerbates the symptoms of lower urinary tract in
this group of patients.

It was found that in patients with BPH infected
with STDs, the incidence of early postoperative com-
plications of the urogenital organs is almost three
times higher than in uninfected, namely: infectious-
inflammatory complications occur 2.5 times, and
long-term or profuse macrohematuria in - 4 times
more often [14].

Despite the fact that conservative treatments for
BPH are becoming increasingly popular, the surgical
method remains the main one [14].

The era of surgical treatment of this category of
patients was discovered in the XIX century by the
method of open enucleation of prostate adenoma [15,
16].

Electrosurgery in urological practice was first
used in the nineteenth century by E. Bottini, who used
a electroplating battery to destroy prostate tissue [17].

Nowadays, there are many surgical methods of
treating patients with BPH, both invasive (prostatec-
tomy) and minimally invasive (laser vaporization,
transurethral resection of the prostate, laparoscopic
prostatectomy), methods of electrophysical and tem-
perature exposure, stenting [18-20].
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Postoperative results of treatment of patients
with BPH: terms of inpatient and outpatient periods,
the number and complexity of postoperative complica-
tions, terms of rehabilitation of the patient, postopera-
tive mortality depend on the choice of surgical method
of surgical treatment [21-23].

One of the laser technologies that has been wide-
ly used in the last five years is high-power potassium-
titanyl-phosphate [KTR] (532 nm) photoselective
laser vaporization of BPH. This laser technologyis
implemented as GreenLight PV photoselective laser
vaporizationsystem (American Medical Systems,
Minnetonka, MN). The word laser is actually an ab-
breviation that stands for "light amplification by stim-
ulated emission of radiation” - the propagation of
lightstimulated by radiation. Laser lightis character-
ized by the propagation of simple monochromatic
coherentlight with a wavelength of 532 nm, emitted
by a laser material that transmits electric current (sem-
iconductor, crystals, gas or paint). This light delivers
energy, which, absorbed in the right chromophore,
isconverted into heat. The level of thermal energy
should be sufficient tovaporize the required area. Dur-
ing surgery, laserenergy can form two types of laser
exposure to biological tissue:coagulation, when the
tissue is heated below the boiling / vaporization point-
but above the protein denaturation threshold; and
vaporization, which means heating thetissue above the
boiling point / vaporization, which leads to the de-
struction andremoval of tissue [24, 25].

Antibiotic prophylaxis of postoperative compli-
cations in modern surgery and urology is almost a
mandatory element of patient treatment. At any opera-
tion, even at ideal observance of all rules of asepsis
and antiseptics, necessarily by the end of operation in
80-90% of cases there is a penetration of microorgan-
isms into a wound. Even catheterization of the bladder
in 40-60% leads to cross-contamination of the urinary
tract [26].

The purpose of antibiotic prophylaxis is to create
a concentration of the drug in the blood and tissues
that will either stop the infectious process in the initial
phase of development, or minimize the development
of infectious complications in the postoperative peri-
od. No less important for antibiotic prophylaxis is the
choice of medication.

Aim of study

It is consists on improving the results of tran-
surethral resection of the prostate gland in patients
with BPH complicated by acute urinary retention by
combining it and optimizing antibacterial prophylaxis
of postoperative complications in the early postopera-
tive period.

Materials and methods

The study is based on the results of the analysis
of surgical treatment of 179 patients with BPH, com-
plicated by acute urinary retention, who underwent
PVP surgery (photoselective vaporization of the pros-

tate). The PVP operation was performed using a
Green-Light PV system and an 80-WKTR laser (la-
serscope, San Jose, Calif., USA). The visualization of
the operation in theStarPulse laser device is transmit-
ted by a subtle glow using a600 um laser fiber with a
side glow and a thin end that refractsthe beam by
approximately 70. To improve the efficiency of vapor-
ization, technical improvements were made based on
the improvement of some characteristics of the laser
beam, which led to the creation of a new high-power
532-nm laser system GreenLight HPS. This advanced
laser system delivered the same 532-nm wavelength
with the same absorption coefficient. However, the
latter system consisted of laser diodes instead of arcu-
ate lamps as a power source (based on ND: YAG),
which provided radiation with a beam with double
frequency and 532-nm wavelength. This allowed the
system to deliver 120-watt quasi-constant energy with
a higher potential for vaporization. Modification of the
system included a double power unit with two pedals:
1 - to perform vaporization with the supply of high
power energy (80-120 W) and 2 - to create the effect
of coagulation with low energy (50 W).

The age of patients ranged from 51 to 84 years,
the mean age was 64.9 + 5.1 years. Urological com-
prehensive examination in the preoperative period of
all patients was conducted in accordance with the
Order of the Ministry of Health of Ukraine Ne 135 of
04.03.2009 "On approval of the clinical protocol for
medical care for patients with benign prostatic hyper-
plasia".

To characterize the course of the early postopera-
tive period in patients, the following complications
were considered: exacerbation of chronic pyelonephri-
tis, acute urethritis, acute orchoepididymitis and long-
term macrohematuria.

Patients were divided into two groups:

Group I (n = 85) - operated, in the early postop-
erative period was prescribed ceftriaxone (1 g/m 1
time per day);

Group Il (n = 94) - patients in the early postoper-
ative period received levofloxacin (500 mg iv drip 3 -
5 days with subsequent transition to oral administra-
tion, 1 time per day);

The probability of differences was assessed using
Student's t-test. The difference between the values
compared was considered probable at p <0.05.

Results and discussion

Analyzing the obtained data, it was found that in
the early postoperative period in 43 (24.1 %) patients
had complications. 34 (19.0 %) operated developed
one complication, and 9 (5.1%) operated had 2 com-
plications.

The structure of postoperative complications is
presented in Fig. 1.

The most common complication was long-term
macrohematuria, which was observed in 23 (12.9 %)
patients. Exacerbation of chronic pyelonephritis oc-
curred in 13 (7.3 %) operated, acute urethritis devel-
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oped in 7 (3.9 %) patients, acute orchiepididymitis
was observed in 9 (5.0 %) patients.

The data in Table 1 indicate that BPH patients
who received levofloxacin in the early postoperative
period had a lower complication rate than ceftriaxone-
treated patients.

In particular, the use of levofloxacin in patients
of group Il, with the aim of antibiotic prophylaxis of
postoperative complications after PVP surgery, al-
lowed to reduce 1.6 times (p <0.05) the frequency of
the latter, compared with patients of group I.

%

10 A

2 - =

Prolonged Exacerbation of
macrohematuria chronic
pyelonephritis

Acute urethritis Acute

orchiepididymitis

Fig.1 The structure of early postoperative complications in patients with benign prostatic hyperplasia after photose-
lective vaporization of the prostate

Table 1: Frequency of early postoperative complications depending on the received antibacterial therapy

Number of patients

Complications Group | (n=85) Group Il (n=94) p - value
abs. n %z SE abs. n %=+ SE

Acute orchiepididymitis 4 4,723 5 5,3+2,3 >0,05
Acute urethritis 5 5,9£2,6 2 2,1+15 >0,05
Exacerbathn_ of chronic 8 0,432 5 5,3+4.8 0,05
pyelonephritis

Total infectious and inflammatory 17 20,0+4,3 12 12,7434 >0,05
Prolonged or profuse macrohematuria 14 16,5+4,0 9 9,6+3,0 >0,05
Total 31 36,545,2 21 22,314,3 <0,05

Conclusions reduces risks for patients and is recognized as the

Taking into account the results of the study, the
following conclusions:

1. Minimally invasive transurethral laser
resection of the prostate gland is one of the promising
methods of prostate treatment, which significantly

"gold" standard in urology. Laser endoscopic resection
of the prostate is one of the modern technologies of
biomedical engineering.

2. The result of surgical treatment of patients
with benign prostatic hyperplasia by laser resection
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largely depends on the appointment of adequate
postoperative antibiotic prophylaxis.

3. The combination of the laser resection method
with the postoperative use of levofloxacin in patients
with benign prostatic hyperplasia complicated by
acute urinary retention allows to improve the results of
surgical treatment by reducing the development of
complications in the postoperative period by 1.6
times.
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Cy4acHHMX TEXHOJIOTiIH GloMenuuHOl iH)KeHepii, sKa 3aBJae MiHIMAJIBbHOI IIKOJM MAI[iEHTaM 1 BHU3HAHA «30JOTHM)
craniaptoM B ypodorii. [llupoko BukopucroByeTbes s sikyBanHs JAI'TI3, yckiaJHEHOT TOCTPOIO 3aTPUMKOIO CEYi.
Benenns nauientiB 3 [II'TI3 € xomruiekcHuM. [TopyleHHs CIIOPOKHEHHSI Ta 3aTPUMKH MOXKHA JIIKYBaTH PI3HUMHU
(hapMaKOJIOTIYHIMU Ta XipYPTriYHAMHU METOAaMHU. Y CTaTTi HABEJCHO JaHi PO TOCBIJ MOEIHAHHS TEXHOJOTI TpaH-
CYpEeTpaJIbHOI JIa3epHOT pe3eKIii 3 MeIUKaMEHTO3HOIO IMIC/ISONEPALifHOI0 TepaIti€ro Uil 3MEHIIEHHS yCKIaIHEHb.
Ha nmpuxknazi micnsoneparnifiHoro 3actocyBanHs «JleBodokcanuay» y 179 marieHTiB noBeneHO eheKTUBHICTD IIi€i
KoMOiHaIii.

MarnoiHBa3uBHa TpaHCYpETpaJIbHA JIa3epHA PE3eKIlis NepeaIMiXypoBOi 3aJI03H € OJHHM i3 HEPCIIEKTUBHUX METOJIIB
JIKYBaHHS TIPOCTATH, SKUH 3HAYHO 3HWXKYE PU3NKH JUIS MALI€HTIB 1 BU3HAHUI «30JIOTUM» CTaHAAPTOM B ypOJIOTii.
JlazepHa €HIOCKOIMIYHA PE3eKIlis TMePeaMiXypOBOi 3aJI031 € OJHIEI0 i3 CYyJ4aCHHX TEXHOJIOTIH OiOMEAMYHOI 1HKEHE-
pii. Pe3ynbrar XipyprivHoro JiKyBaHHS XBOPUX Ha JOOPOSKICHY TilepIula3ilo MepeaMixypoBoi 3aJl03M METOJ0M
Ja3epHOl pe3eKLil 3HAYHOI MIpO0 3aJIe)KUTh BiJl MPU3HAYCHHS aJIeKBATHOI MiciisonepaniiHoi anTubioTukonpodi-
JIAKTUKH.

[oeananHs METOY JIa3ePHOT PE3EKIIii 3 MICITONepaiiHUM 3aCTOCYBAHHIM JICBO(IOKCAIIHHY Y XBOPHUX HA J0OPOsi-
KICHY TiNepIurasito nepeaMixypoBoi 3aJI03H, YCKJIQJHEHY TOCTPOIO 3aTPUMKOIO Cedi, JO3BOJISE MOKPALIUTH PE3yIib-
TaTH XIPYPTiYHOTO JIKYBaHHS 3a PaXyHOK 3MEHIICHHS PO3BHTKY YCKIAJHEHb y TicIsONEepaniiHOMy mepioni B
1,6 paza.

KarouoBi ciioBa: TpancyperpanbHa Jla3epHa pes3ekis, J00posKicHa Tinepruiasis mepeaMixypoBoi 3a103u, aHTHO10-
THUKONPO(diTaKkTHKA.
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