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PURPQOSE OF THE STUDY: to evaluate the effectiveness of personalized complex treatment of patients with benign pros-
tatic hyperplasia (BPH) in combination with chronic prostatitis using a combined physiotherapeutic effect, taking into account
the individual chronobiological characteristics of patients.

MATERIALS AND METHODS: We examined 60 patients with benign prostatic hyperplasia and chronic prostatitis who
were sent to the TUR of the prostate. Patients were divided into two groups (n = 30). The comparison group (CG) was treated
with alpha-blockers and fluoroquinolones for 28 days. In the main group (MG) — personalized complex therapy. The effec-
tiveness of treatment was evaluated at the time of treatment (visit 1), two weeks later (visit 2) and 4 weeks later (visit 3).
The severity of lower urinary tract symptoms, prostate volume and residual urine volume, hemodynamic parameters in the
gland were evaluated, and a bacterioscopic and bacteriological examination of prostate secretion was performed.

RESULTS: At the end of 4 weeks of therapy, statistically significant differences (p < 0.05) were found in the MG for all
the studied parameters. In the bacteriological study of prostate secretions at visit 1 Escherichia coli prevailed in the crops.
At visit 2 in the CG bacteria were detected in 11 (36.7%) crops, and in 10 (33.3%) patients in the MG. At visit 3, no microbial
growth was detected in both groups based on the results of a bacteriological examination of prostate secretions. Initially, both
groups had low hemodynamic parameters in the prostate. After the treatment, a more pronounced dynamics of improvement
of blood flow in the gland by visit 2 was noted in the MG than in the GP. By visit 3, statistically significant differences were
found in all the studied indicators (p < 0.05).

CONCLUSION: Thus, according to the results, a personalized comprehensive treatment of patients with benign prostatic
hyperplasia and chronic prostatitis reduced the severity of lower urinary tract symptoms and manifestations of the inflam-
matory process in the prostate, improved hemodynamic parameters and increase of efficiency of antibacterial therapy,
as evidenced by the results of bacteriological studies.
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OueHka 3¢ peKTUBHOCTH NepcoHaNM3UPOBAHHOM
KOMMNJIEKCHOM TepanuM NauMeHToB

¢ aobpokavyecTBeHHO runepnnaasuen npocrarbl
U XPOHMYECKUM NPOCTAaTUTOM

© W.WN. bapaHHuKos, A.B. Ky3sbmeHKo, T.A. 'ayprues, B.B. Ky3bMeHKo

OepepanbHoe rocyaapcTBeHHoe 6i0KeTHOe 0bpasoBaTesibHOe yUpeaeHMe BbCLLero 0bpa3oBaHmA
«BopoHeMcKuit rocyaapcTBeHHbIA MeAULMHCKUIA YHBepcuTeT uMenn H.H. BypaeHko»
MwunucTepcTBa 3apaBooxpaHenna Poccuiickon Oefiepaumm, BopoHex

Llens uccnedosaHus: oueHUTb 3QPEKTUBHOCTL NEPCOHANM3MPOBAHHOMO KOMMIEKCHOIO NIeYeHNUA MaLMEHTOB C A0-
bpokauecTBeHHOW runepniasuen npeacratensHon xenesbl (AMMHK) B coueTaHnm ¢ xpoHuyeckum npoctatutom (XI)
C UCMOJb30BaHNEM KOMOMHMPOBaHHOI0 GU3MOTEPaneBTUYECKOr0 BO3AEMCTBUSA C YYETOM UHAUBMIOYAbHBIX XPOHOOU-
0/10rM4ecKkMX 0cobeHHOCTeN 60MbHbIX

Mamepuanel u Memodel. O6cnepoBaHo 60 naumentoB ¢ MMM v XM, HanpaBneHHbIX Ha TpaHCYpeTpanbHylo pesek-
umio (TYP) npocratsl. lMaumeHTbl pacnpeneneHsl B age rpynnbl (n = 30). B rpynne cpaBHeHMA NpoBoaMnu Tepanuio anbga-
bnokatopamu v ¢pTOpXMHONOHaMU B TeyeHWe 28 Hei. B ocHOBHOM rpynne — nepcoHanu“3vpoBaHHas KOMMJIEKCHaA Tepanus.
OueHKy 3ddEeKTUBHOCTM NeveHnA npoBoavv Npu obpaluequmn (Busmt 1), yepes 2 Hep. (BU3MT 2) U yepe3 4 Hep. (BU3WT 3).
OLeHMBaNM BbIPaKEHHOCTb CUMMTOMOB HUMKHUX MOYEBLIX MyTeN, 06bEM NpocTaThl M 06BEM OCTATOUYHOM MOYM, MOKa-
3aTeny reMogMHaMUKM B XKenese, a TaKKe NpoBOAMNM baKkTepuocKonmyeckoe 1 6akTepuonoruyeckoe uccnenoBaHme
CeKpeTa mpocTarthl.

Pe3ynemamel. Y naumeHToB OCHOBHOW FPYNMbl K KOHLY 4-1 Hegenu Tepanuu 6binn BbiABNEHbI CTaTUCTUYECKK 3HAUM-
Mble pa3nnumsa (p < 0,05) no BceM nccnegyembiM nokasatenaM. [pu 6akTepUoONOrMYeCcKoM UCCNeoBaHUM CeKpeTa npea-
CcTaTeNlbHOM *Kenesbl Ha Bu3uTe 1 B noceBax npeobnagana Escherichia coli. Ha Bu3nTe 2 y naumeHToB B rpynne cpaBHEHMA
baKTepum 6binm 0bHapyeHbl B 11 nocesax (36,7 %), B ocHoBHow rpynne — y 10 nauwuenToB (33,3 %). Ha Bu3ute 3 no pe-
3ynbTaTaM 6aKTepUONOrMYECcKOro UCCiefoBaHUA CEKpeTa MpocTathl B 06eux rpynnax He 6biNo BbIABNEHO POCTa MUKPO-
opralu3moB. WcxopgHo B 0benx rpynnax 6binv HU3KMe NoKasaTeny reMoaMHaMKKM B npocrarte. llocne npoBedeHHOro neve-
HWA bonee BbiparKeHHaA QMHAMMKa YNyYlleHUA KPOBOTOKA B Heme3e K BU3WUTY 2 6biia 0TMeYeHa Y NaLMeHTOB OCHOBHOM
rpynnbl Mo CPpaBHEHMIO C Tpynnoi cpaBHeHWA. K BU3UTY 3 6binW BbIABNEHBI CTAaTUCTUYECKM 3HAYMMbIE Pa3fINYKA BO BCEX
uccnenyeMbix nokasarensax (p < 0,05).

3aknoyeHue. epcoHanvM3MpoBaHHas KOMMJIEKCHaA Tepanua NaLMeHToB C A06POKaYeCTBEHHOW runepnnasuen npes-
CTaTeNbHOW Kene3bl U XPOHWYECKVMM NPOCTaTUTOM NO3BOJIMAA YMEHBLLUWTD BbIpaXKEHHOCTb CUMMTOMOB HUMKHMX MOYEBbIX
nyTei 1 NPOABNEHNA BOCMANUTENLHOMO NpoLiecca B NpocTaTe, cnocobcTBoBana ynyyLleH o noKasatenen reMoaMHaMuKMm,
a TaKMKe MOoBbILLEHNI0 IQPEKTUBHOCTM aHTMDOaKTepUanbHOM Tepanuu, 0 YeM CBUOETENbCTBYHT pesynbTathl HakTepuonoru-
UECKUX UCCNef0BaHMA.

KnioueBble cnoBa: XpoHWYECKMA BakTepuanbHbIM NpocTaTUT, AobpoKayecTBEHHAA rMNepnaasuA npeacTaTefibHOM
wenesbl; ANMHK; TpaHcypeTpanbHasa pesekuua npoctatbl; TYP; xpoHotepanusa; ¢usmoTtepanua annapatom «CMapt-
lpocT»; TpaHCpeKTanbHoe ynbTpa3BykoBoe uccnefosanue; TPY3W; nonneporpadua.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) remains one of
the most significant and common diseases in men [1-3].
Despite significant progress in its treatment, which is
associated with the emergence of effective drugs with
a high safety profile, conservative therapy is successful
not in all patients. More than 30% of men aged <80 years
undergo surgery for BPH [4-8].

One of the reasons for the failure of conservative ther-
apy is the presence of concomitant pathology, the most
common of which is chronic prostatitis (CP). This dis-
ease is often recurrent and usually difficult to treat.
According to the National Institutes of Health, more than
25% of men with urinary system diseases have symp-
toms of prostatitis, which accounts for approximately
9% of the total male population [9, 10]. Morphological
studies have revealed signs of chronic inflammation of
varying severities in the prostate tissue in 96.7% of pa-
tients with BPH [11]. BPH is detected in 57.2% of patients
with CP, and 38.7% of patients with BPH have CP signs
(12, 13].

The significance of BPH and CP is determined not only
by their prevalence but also by a significant decrease in
the quality of life of this category of patients. In addition,
the high incidence of complications such as acute urinary
retention, damage to the upper urinary tract, and erectile
dysfunction should be taken into account [14, 15].

Currently, transurethral resection (TUR) of the pros-
tate is the gold standard of surgical treatment for BPH
[1-3]. This method has the largest evidence base regard-
ing the efficiency in restoring the outflow of urine from
the bladder due to prostatic infravesical obstruction [16].
However, despite its advantages, TUR has a rather high
frequency of complications, including bleeding (2.9%),
bladder tamponade (4.9%), infectious and inflammatory
diseases (4.1%), urethral stricture (5%-7%), and blad-
der neck sclerosis (2%-4%), which are life threatening
[17-20].

Given the inadequate efficiency of the known meth-
ods of treatment for CP and BPH, alternative therapeutic
methods with a proven pathophysiological mechanism
of action are used in medicine, including urology, with
increasing frequency [21-25]. At present, various phys-
iotherapeutic procedures in combination with other drugs
have been used, such as magnetotherapy, electrophore-
sis, and laser therapy [22, 23].

All processes in animals, and hence in the human
body, are known to be subject to certain rhythms [24].
In different phases of the rhythm, physiological pro-
cesses in the body are at different levels. Personaliza-
tion of the treatment of patients, taking into account the
individual characteristics of their biorhythms (chrono-
therapy), has become the subject of study in many fields
of medicine, including urology, and is widely used in
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the treatment of several diseases [25]. Chronotherapy
is characterized as graphical determination of the time
of the maximum chronobiological activity (acrophase) of
each patient and performing medical procedures at this
particular time [23-25].

This study aimed to evaluate the efficiency of per-
sonalized complex treatment of patients with prostate
adenoma combined with CP, using a combined physio-
therapeutic effect of the Smart-Prost apparatus, taking
into account the individual chronobiological characteris-
tics of patients based on the results of clinical laboratory
and ultrasound research methods.

MATERIALS AND METHODS

Sixty patients with BPH referred for TUR, who were
diagnosed with category Il chronic prostatitis (bacterial)
according to the classification of the US National Insti-
tutes of Health (NIH) (1995), were examined. The aver-
age patient age was 60.5 + 5.5 years. The duration of CP
and BPH was 7.5 + 2.3 years.

The inclusion criteria were a total International Pros-
tate Symptom Score (IPSS) score of >20 points, residual
urine volume (V,,) no more than 100 ml, maximum uri-
nary flow rate (@,,,) of 14 ml/s or less, prostate gland
volume (V,) no more than 80 cm?®, prostate-specific anti-
gen level of no more than 2.0 ng/ml, absence of sexually
transmitted diseases, bacterial nature of inflammation in
the prostate gland (microbial count >10* colony-forming
unit/ml in the prostate secretion), and duration of CP and
BPH of 5-10 years.

The exclusion criteria were the presence of bladder and
ureteral stones, hematuria, suspected prostate or bladder
cancer, allergic reactions to the drugs used, surgical aids
on the pelvic organs, urinary tract infections, neurogenic
bladder dysfunction, congenital malformations of the geni-
tourinary system, oncological and severe cardiovascular
disease, diabetes mellitus, and hypogonadism.

Patients were randomly distributed into two groups
of 30 people each. The comparison group (CG) includ-
ed patients who received standard therapy with alpha
blocker drugs (tamsulosin at a dose of 0.4 mg once a
day) and fluoroquinolones (levofloxacin at a dose of 500
mg once a day for 28 days). If necessary, the therapy
was adjusted in accordance with the sensitivity of mi-
croorganisms [1-3].

The main group (MG) consisted of patients who re-
ceived standard therapy in combination with physio-
therapy sessions with the Smart-Prost apparatus, which
were performed in the acrophase of the chronorhythm.
The chronorhythm was recorded using the Dinamika
computer complex every day at 8.00, after which the
time corresponding to the maximum peak of the chro-
nobiological activity of the patient’s body (acrophase of
the chronorhythm) was determined.
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Treatment efficiency was evaluated at admission (vis-
it 1), after 2 weeks (visit 2), and after 4 weeks (visit 3).
The frequency of urination, including urination at night
(nocturia), mean score on the IPSS, quality of life (QOL),
NIH Chronic Prostatitis Symptom Index (NIH-CPSI)
scales, maximum urine flow rate (@,,,,), prostate volume
(V,), and residual urine volume (V) were assessed, and
bacterioscopic and bacteriological study of the prostate
secretion was performed. During transrectal ultrasound
examination (TRUS) of the prostate in duplex scanning
mode, peak systolic (V,), end diastolic (V), and mean
linear (V) blood flow velocity were analyzed, as well as
the resistance index (RI) and pulsation index (PI) when
imaging the urethral and capsular arteries.

After the therapy, TUR of the prostate was performed
in all patients, with subsequent bacteriological study of
the resected prostate tissue fragments.

The follow-up period for the analysis of long-term
results of surgical treatment was 6 months, during which
the frequency of complications (such as acute urinary
retention, leukocyturia, hematuria, and bacteriuria) was
compared in patients of the two groups.

Statistical analysis of data was performed using the
MS Excel 11.0 program of the standard MS Office 2013
package, as well as the IBM SPSS Statistics 21.0 soft-
ware. Statistical hypotheses were tested using Student’s
t-test and x? test. When assessing the significance of
the differences revealed between the mean values of the
samples, the parameter p was calculated, and the prob-
ability of the null hypothesis validity was taken equal to
5% (p < 0.05).
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RESULTS

Comparative characteristics of the research results
obtained in both groups during 4 weeks of therapy are
presented in Table 1.

The bacteriological examination of prostate secretion
at visit 1 provided the following results. In CG, Esche-
richia coli was most often detected (16 (53.3%) of 30 pa-
tients), Enterococcus faecalis was found in 10 (33.3%) pa-
tients, Staphylococcus epidermidis was found in 3 (10%),
and Staphylococcus aureus was detected in 1 (3.3%).
In MG, the results were comparable, as E. coli was
detected in 17 (56.7%) of 30 patients, E. faecalis was
found in 8 (26.7%), and S. epidermidis was detected in 5
(16.7%).

At visit 2 in CG, bacteria were detected in 11 (36.7%)
cultures with E. coli revealed in 6 (20%) patients, E. fae-
calis was found in 3 (10%), and S. epidermidis was de-
tected in 1 (3.3%). In MG, microorganisms were isolated
in cultures of 10 (33.3%) patients, E. coli was found in
7 (23.3%), E. faecalis was detected in 2 (6.7%), and S. epi-
dermidis was discovered in 1 (3.3%). No significant dif-
ferences were found between the two groups (p > 0.05).

At visit 3, according to the results of the bacterio-
logical examination of prostatic secretion, no growth of
microorganisms was detected in the groups. Compara-
tive characteristics of the hemodynamic parameters in
the prostatic vessels in both groups following 4 weeks
of therapy are presented in Table 2.

Initially, patients of both groups showed deterio-
ration of blood flow in the prostate gland, which was

Table 1. Clinical indicators in patients of the main group and the comparison group after 4 weeks of treatment, M + m

Ta6nu|.|a 1. KnuHuyeckune nokasatenu Yy naumeHToB OCHOBHOW rpynnbl 1 rpynnbl CpaBHEHWUA Nocie 4 Hepenb neveHna, M+ m

Indicator Visit 1 (before treatment) Visit 2 (2 weeks) Visit 3 (4 weeks)
CG MG CG MG CG MG

Frequency of urination per day 13.8+2.1 13.7+£22 72+13 7.0+ 1.1 6.9+1.1 55+ 1.2
Frequency of urination at night 42+ 1.4 43+15 3009 29+09 29+1.0 2.3+0.6*
IPSS, points 23.6+1.2 23512 19.1+£1.2 18.7 £ 1.1 19.0+1.0 17.3+1.1*
QOL, points 50+09 51+09 45+08 42+09 43+10 37+0.7*
NIH-CPSI, points 28018 28.1+18 18.4+25 18.1+£2.1 17.1+£20 12.4 + 2.6*
Count of leukocytes in prostatic 297+48 30147 17.2 £ 3.1 17.1£ 2.1 13.1+£4.0 8.4 +3.6*
secretion, in the field of view

Q. ml/s 78+ 17 79+18 9.8+2.2 10.0+ 2.4 10.2+1.9 11.9 + 2.3
Prostate velocity (V,), cm? 71.1+8.7 70.7 + 8.4 64.2 +10.6 61.7 +12.1 64.6 +10.8 57.9 + 10.4*
Residual urine 53.4+128 53.9£12.2 36.2+9.1 35.4+83 33.3+6.2 25.0+7.2*

velocity (V,,), cm?

* The difference in indicators before and after treatment is significant (p < 0.05). Note. CG, comparison group; IPSS, International Prostate
Symptom Score; MG, main group; NIH-CPSI, NIH Chronic Prostatitis Symptom Index; QOL, quality of life.
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Table 2. Hemodynamic parameters in the prostate in patients of the main group and the comparison group after 4 weeks of treatment, M + m
Tabnuua 2. MNokasaTeny reMoaMHaMUKK B NPEACTATeNbHOM ¥ene3e y NaLyueHToB 0CHOBHOW rpynnbl U FPYMMbl CPpaBHEHWA noche

4 Hepenb neyenmna, M+ m

Indicator Visit 1 Visit 2 Visit 3
(before treatment) (2 weeks) (4 weeks)
C6 M6 G | Mo G MG
Peak systolic velocity (Vp), cm/s 13815 13617 16131 17.2+£33 23.1+£3.1 265+30*
End diastolic velocity (V,), cm/s 12+09 1.1+£10 20+£09 31+12* 26+09 3.6+08"
Mean linear velocity (V), cm/s 75+22 72+25 9.9+22 113x25 119+19 133+17*
Pulsation index (PI), cm/s 1.7 £ 0.1 1.8 +0.1 15+£02 1.1+£01* 12+03 09+0.1*
Resistance index (RI), cm/s 1.0 £ 0.1 1.1+£0.1  09+008 0.7+0.06* 0.7+0.08 0.6+0.07*

* The difference in indicators before and after treatment is significant (p < 0.05). Note. CG, comparison group; MG, main group.

manifested by a decrease in the values of the main Dop-
pler parameters (Fig. 1).

After the treatment, compared with CG patients, MG
patients showed a more pronounced dynamics of im-
provement of blood flow in the prostate gland according
to Doppler TRUS by visit 2. By visit 3, significant differ-
ences were revealed in all studied parameters (p < 0.05).
An example of Doppler imaging of patient P, made after
treatment at visit 3, is presented in Fig. 2.

Bacteriological examination of resected prostate
fragments, performed after TUR of the prostate, re-
vealed growth of microorganisms only in 5 (16.7%) of

30 patients in CG, that is, E. coli was found in 4 (13.3%)
patients and E. faecalis was detected in 1 patient. In MG,
microorganisms (E. coli) were detected only in 1 (3.3%)
patient; the differences in CG were significant (p < 0.05).

During 6 months of follow-up in the CG, acute uri-
nary retention was detected in 2 (6.7%) patients, leuko-
cyturia was revealed in 18 (60%), hematuria was found
in 5 (16.7%), and bacteriuria was detected in 14 (46.7%).
In MG, acute urinary retention was detected in 1 (3.3%)
patient, leukocyturia was registered in 10 (33.3%),
hematuria was found in 2 (6.7%), and bacteriuria was
detected in 7 (23.3%) patients.

Fig. 1. Patient P. (main group). Doppler TRUS of the prostate before treatment: @ — urethral branches of the artery of the prostate;

b — capsular branches of the prostate artery

Puc. 1. Maument M. (ocHoBHanA rpynna). TpaHcpeKTanbHoe YNbTpasByKoBOe MCCefoBaHMe NpocTaThl B AOMIEPOBCKOM pexuMe 1o fe-
YeHus: @ — ypeTparbHble BETBM apTepuu NpocTaTbl; b — KancynapHble BETBM apTepum npocTarl

Fig. 2. Patient P. (main group). Doppler TRUS of the prostate after treatment at visit 3: @ — urethral branches of the prostate artery;

b - capsular branches of the prostate artery

Puc. 2. MaumenT M. (ocHoBHasA rpynna). TpaHcpeKTasbHOe YbTPasByKOBOE MCC/leoBaHMe MpocTaThl B [OMEPOBCKOM peskuMe nocre
NeYeHmna Ha BU3uTe 3: @ — ypeTpanbHble BETBU apTepuu NPOCTaThl; b — KancynApHble BETBU apTepum npocTarbl
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DISCUSSION

The inflammatory process in the prostate gland dete-
riorates significantly the clinical manifestations of BPH
and increases the probability of postoperative complica-
tions. Inflammation also plays an important role in the
mechanism of prostate enlargement due to cytokines
secreted by macrophages. This, in turn, leads to the for-
mation of HIF-1a, which results in the proliferation of
glandular cells and an increase in its size [26].

In addition, tissue hypoxia is an important link in BPH
pathogenesis. Vaupel et al. [27] presented 6 mm Hg as
the oxygen partial pressure in pathologically altered tis-
sues of the prostate, while it was 26 mm Hg in patients
with normal health.

Modern Doppler techniques expand the diagnostic ca-
pabilities of TRUS and enable more accurate detection of
hemodynamic disturbances in the pathologically altered
prostate gland. As regards indicators of the information
content of complex TRUS in several studies, the sensitiv-
ity, specificity, and accuracy of this method were up to
80%, 93%, and 75%, respectively [28].

The combination of BPH with CP raises many ques-
tions when choosing the optimal treatment approach.
The predominance of irritative symptoms, absence
of a persistent satisfactory effect from the intake of
a-adrenergic blockers, and frequent exacerbations of
CP necessitate the search for additional methods in
the treatment of such patients, aimed at eliminating
the inflammatory process and restoring hemodynamics
in the prostate [29]. Under these conditions, the use of
methods exerting physiotherapeutic effects on tissues
and prostate gland, which improve microcirculation and
reduce congestion in the prostate, is pathogenetically
substantiated [30].

For this purpose, the Smart-Prost apparatus was
used in this study, which provides several types of phys-
iotherapeutic effects, namely, infrared radiation with a
wavelength of 930-950 nm with a pulse repetition rate of
1-99 Hz and an average radiation intensity of 1.05 W/cm?,
a low-frequency vibration of 2-170 Hz with a maximum
amplitude of no more than 2 mm, a constant or low-
frequency alternating magnetic field with a strength of
10 £ 3 mTs, a frequency of 1-99 Hz, and a magnetic
induction value of up to 3 mTs. These types of effects
can improve microcirculation, reduce congestion in the
prostate and compression of the acini ducts, as well as
enhance local immunity [22, 23]. According to several
studies, individual selection of the timing of physiothera-
peutic procedures, taking into account the chronobio-
logical rhythms of each patient, also helps increase the
efficiency of complex therapy [23-25].

The results obtained in the course of our study are
consistent with the data presented in the literature. In
a group of patients who received standard therapy in
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combination with physiotherapy using the Smart-Prost
apparatus, significant differences (p < 0.05) were re-
vealed in all the studied parameters in the acrophase
of the chronorhythm after week 4 of therapy, including
lower severity of symptoms in the lower urinary tract;
lower mean IPSS, QOL, and NIH-CPSI scores; higher
maximum urine flow rate; smaller prostate size; and re-
sidual urine volume.

Many studies have shown that patients with pros-
tatitis with pronounced fibrotic changes in the pros-
tate and BPH had a symmetrical, diffuse weakening of
vascularization, and with exacerbation of prostatitis, a
symmetrical, diffuse increase in vascularization was
noted. At the same time, a decrease in hemodynamic
parameters in the prostate tissue was noted according
to the data of complex TRUS [28]. The study results are
consistent with the data available in the literature, as
initially, in both groups, low hemodynamic parameters
in the prostate gland were revealed. In the group of pa-
tients who received standard therapy in combination with
physiotherapy sessions using the Smart-Prost apparatus
in the acrophase of the chronorhythm, more pronounced
improvement of blood flow in the prostate gland accord-
ing to Doppler TRUS data was noted than in the CG, as
evidenced by higher V,, Vy, and V,; values, as well as
lower Rl and Pl values. By visit 3, significant differences
were revealed in all studied parameters (p < 0.05).

The results of the bacteriological study of the pros-
tate secretion did not differ significantly between the two
groups; however, data of cultures of histological mate-
rial indicate a more effective elimination of infectious
pathogens in the MG. In our opinion, this can be due to
the fact that the inflammatory-altered prostate secretion,
as well as microorganisms that cause inflammation of
the prostate gland, can be found in biofilms on the walls
of the ducts of the gland or in obturated acini [31, 32].
The complex physiotherapeutic effect helps increase the
efficiency of the antibacterial therapy performed.

CONCLUSION

Thus, personalized complex therapy of patients with
BPH combined with CP using a combined physiothera-
peutic effect of the Smart-Prost apparatus, taking into
account the individual chronobiological characteristics
of patients, can reduce the severity of symptoms of the
lower urinary tract and manifestations of the inflamma-
tory process in the prostate. It helps improve hemody-
namic parameters in the prostate, as well as increase
the efficiency of antibiotic therapy, as evidenced by the
results of bacteriological studies. In addition, the meth-
od of complex therapy used in the study helps improve
the results of surgical treatment of patients in this cat-
egory by reducing the incidence of complications within
6 months after TUR of the prostate.




ORIGINAL ARTICLES

REFERENCES

1. Aljaev JG, Glybochko PV, Pushkar' DJ, editors. Urologija. Ros-
sijskie klinicheskie rekomendacii. Moscow: GEOTAR-Media, 2018.
480 p. (In Russ.)

2. Europian association of Uroligy [Internet]. Gravas S, Cornu JN,
Gacci M, et al. Management of nan-neurogenic male lower urinary
tract symptoms (LUTS). EAU Guideline, 2020. [updated 01.02.2021].
Available from: https://uroweb.org/guideline/treatment-of-non-
neurogenic-male-luts.

3. Roehrborn CG. Benign Prostatic Hyperplasia: Etiology, Patho-
physiology, Epidemiology, and Natural History. Campbell-Walsh.
Urology. 10™ edition. 2012:2570-2610. DOI: 10.1016/B978-1-4160-
6911-9.00091-8

4. Gupta N, Rogers T, Holland B, et al. Year Treatment Outcomes
of Water Vapor Thermal Therapy Compared to Doxazosin, Finaste-
ride and Combination Drug Therapy in Men with Benign Prostatic
Hyperplasia: Cohort Data from the MTOPS Trial. J Urol. 2018;200(2):
405-413. DOI: 10.1016/j.juro.2018.02.3088

5. Roehrborn CG, Barkin J, Tubaro A, et al. Influence of baseline
variables on changes in International Prostate Symptom Score after
combined therapy with dutasteride plus tamsulosin or either mono-
therapy in patients with benign prostatic hyperplasia and lower uri-
nary tract symptoms: 4-year results of the CombAT study. BJU Int.
2014;113(4):623-635. DOI: 10.1111/bju.12500

6. Mustafaev AT, Kyzlasov PS, Dianov MP, et al. Surgical treatment of
benign prostatic hyperplasia: the past and the present. Urologicheskie
vedomosti. 2019;9(1):47-56. (In Russ.) DOI: 10.17816/uroved9147-56
7. Roehrborn CG, Oyarzabal Perez |, Roos EP, et al. Efficacy and safety
of a fixed-dose combination of dutasteride and tamsulosin treatment
(Duodart) compared with watchful waiting with nitiation of tamsulo-
sin therapy if symptoms do not imprave, both provided with lifestyle
advice, in the management of treatment-naive men with moderately
symptomatic benign prostatic hyperplasia: 2-year CONDUCT study re-
sults. BJU Int. 2015;116(3):450-459. DOI: 10.1111/bju.13033

8. Kuz'menko AV, Kuz'menko VV, Gyaurgiev TA. Combination drug
therapy in patients with BPH. Urologiia. 2018;(1):101-105. (In Russ.)
DOI: 10.18565/urology.2018.1.101-105

9. Nickel J. Prostatitis. CUA Guidelines. Can Urol Assoc J.
2011;5(5):306-315. DOI: 10.5489/cuaj.11211

10. Rees J, Abrahams M, Doble A, Cooper A; Prostatitis Expert Refer-
ence Group (PERG). Diagnosis and treatment of chronic bacterial pros-
tatitis and chronic prostatitis/chronic pelvic pain syndrome: a consen-
sus guideline. BJU Int. 2015;116(4):509-525. DOI: 10.1111/bju.13101
11. Kudryavcev YuV, Sivkov AV. Morphological alteration in benign
prostatic hyperplasia tissue. Experimental and Clinical Urology.
2010;(1):18-22. (In Russ.)

12. Bartoletti R, Cai T, Mondaini N, et al. Prevalence, incidence es-
timation, risk factors and characterization of chronic prostatitis/
chronic pelvic pain syndrome in urological hospital outpatients in
Italy: results of a multicenter case-control observational study.
J Urol. 2007;178(6):2411-2415; discussion 2415. DOI: 10.1016/j.
juro.2007.08.046

13. Huang XH, Qin B, Liang YW. LUTS in BPH patients with histologi-
cal prostatitis before and after transurethral resection of the pros-
tate. Zhonghua Nan Ke Xue. 2013;19(1):35-39. (In Chinese).

14. Krsmanovic A, Tripp D, Nickel J, et al. Psychosocial mecha-
nisms of the pain and quality of life relationship for chronic pros-

Vol 11.(1) 2021

DOl https://doi.org/10.17816/uroveds6773

Urology reports (St. Petersburg)

tatitis/chronic pelvic pain syndrome (CP/CPPS). Can Urol Assoc J.
2014;8(11-12):403-408. DOI: 10.5489/cuaj.2179

15. Asgari SA, Mohammadi M. The role of intraprostatic inflam-
mation in the acute urinary retention. Int J Prev Med. 2011;2(1):
28-31.

16. Al-Shukri SK, Tkachuk VN, Gorbachev AG, et al. Urodinami-
cheskie issledovanija v diagnostike infravezikal'noj obstrukcii
u muzhchin. Urologiia i nefrologiia. 1998,(6):27-29. (In Russ.)

17. Kuz’'menko AV, Kuz'menko VV, Gyaurgiev TA. Acute respiratory
infections, viruses, children, recombinant interferon alfa-2b. RMJ.
2019;27(10):46-49. (In Russ.)

18. Nesterov SN, Hanaliev BV, Boneckij BA, et al. Infekcionno-
vospalitel'nye oslozhnenija transuretral'noj rezekcii predstatel’noj
zhelezy u pacientov s hronicheskim prostatitom. Bulletin of the
Dagestan State Medical Academy. 2017;4(25):51-54. (In Russ.)

19. Kuz'menko AV, Kuz'menko VV, Gyaurgiev TA. The efficacy of
fesoterodine in patients after transurethral resection of the pros-
tate. Urologiia. 2019;(1):52-55. (In Russ.) DOI: 10.18565/urol-
0gy.2019.1.52-55

20. Martov AG, Merinov DS, Kornienko SI, et al. Posleoperacionnye
urologicheskie oslozhnenija transuretral'nyh jelektrohirurgicheskih
vmeshatel'stv na predstatel'noj zheleze po povodu adenomy. Urolo-
giia. 2006;(2):25-31. (In Russ.)

21. Al-Shukri SK, Gorbachev AG, Borovets SY, et al. Lechenie
bol'nyh adenomoj predstatel’noj zhelezy prostatilenom. Urologiia.
2006;(6):22-25. (In Russ.)

22. Kuzmenko AV, Kuzmenko VV, Gyaurgiev TA, Barannikov II.
Chronobiological status of patients with chronic prostatitis and
prostate adenoma. Sistemnyj analiz i upravlenie v biomedicinskih
sistemah. 2017;16(3):513-516. (In Russ.)

23. Lanina VA, Himicheva MN, Kuz'menko VV, et al. Hrono-
biologicheskie osobennosti bol'nyh s hronicheskim prostatitom
pri adenome prostaty. Tendencii razvitija nauki i obrazovanija.
2020;66(1):111=114. (In Russ.)

24. Hanina EA, Zujkova AA, Pashkov AN. Individual'nyj hronoritm
v kontekste korrekcii narushenij adaptacii pri patologii vnutren-
nih organov. Bukovinian Medical Herald. 2009;13(24):259-260.
(In Russ.)

25. Kuzmenko AV, Kuzmenko VV, Gyaurgiev TA. Chronobio-
logical approach to the treatment of chronic recurrent bacte-
rial cystite. Urologiia. 2017;(2):60-65. (In Russ.) DOI: 10.18565/
urol.2017.2.60-65

26. Popkov VM, Kirichuk VF, Loyko VS, et al. Experience of tera-
hertz therapy in benign prostatic hyperplasia combined with chronic
abacterial prostatitis. Saratov Journal of Medical Scientific Research.
2014;10(4):649-654. (In Russ.)

27. Vaupel P, Kelleher DK. Blood flow and oxygenation sta-
tus of prostate cancers. Adv Exp Med Biol. 2013;765:299-305.
DOI: 10.1007/978-1-4614-4989-8_42

28. Savushkin MS, Belova IB. The transrectal dopplerography in
diagnostics of diseases of a prostate. Bulletin of Pirogov National
Medical and Surgical Center. 2013;8(2):83-86. (In Russ.)

29. Krupin VN, Krupin AV, Nashivochnikova NA. Evaluation of blood
flow in prostate in patients with chronic bacterial prostatitis. Uro-
logicheskie vedomosti. 2017;7(3):38—43. (In Russ.) DOI: 10.17816/
uroved7338-43

45



46

ORIGINAL ARTICLES

30. Al-Shukri SK, Gorbachev AG, Borovets SY. Pathogenesis and prophy-
laxis of chronic prostatitis (clinical and experimental study). Urologicheskie
vedomosti. 2012;2(2):15-19. (In Russ.) DOI: 10.17816/uroved2215-19

31. El Basri A, Petrolekas A, Cariou G, et al. Clinical significance of
routine urinary bacterial culture after transurethral surgery: results

CMACOR JINTEPATYPbI

1. Yponorua. Poccuickme KNMHUYECKWE peKoMeHaaLUMM / nog pea.
t0.I. Ansaesa, M1.B. nbibouko, [.10. Mywkapa. M.: T30TAP-Meaua,
2018. 480 c.

2. Europian assaciation of Uroligy [Internet]. Gravas S., Cornu J.N.,
Gacci M, et al. Management of non-neurogenic male lower urinary
tract symptoms (LUTS). EAU Guideline, 2020. [nata obpalleHus:
01.02.2021]. Hoctyn no ccbinke: https://uroweb.org/guideline/
treatment-of-non-neurogenic-male-luts.

3. Roehrborn C.G. Benign Prostatic Hyperplasia: Etiology, Pathophys-
iology, Epidemiology, and Natural History // Campbell-Walsh Urology.
2012. P. 2570-2610. DOI: 10.1016/B978-1-4160-6911-9.00091-8/

4. Gupta N, Rogers T., Holland B., et al. Year Treatment Outcomes
of Water Vapor Thermal Therapy Compared to Doxazosin, Finaste-
ride and Combination Drug Therapy in Men with Benign Prostatic
Hyperplasia: Cohort Data from the MTOPS Trial // J Urol. 2018.
Vol. 200, No. 2. P. 405-413. DOI: 10.1016/j.juro.2018.02.3088

5. Roehrborn C.G., Barkin J., Tubaro A., et al. Influence of base-
line variables on changes in International Prostate Symptom Score
after combined therapy with dutasteride plus tamsulosin or either
monotherapy in patients with benign prostatic hyperplasia and lower
urinary tract symptoms: 4-year results of the CombAT stud // BJU
Int. 2014. Vol. 113, No. 4. P. 623—635. DOI: 10.1111/bju.12500

6. Mycradaes A.T., Koiznacos [1.C., [uaqos M.I., u gp. Xvpyprvye-
CKOe NeyeHue J06POKaYECTBEHHOM rMNepnasvuv NpeacTaTebHom
*Kenesbl: MPOLLOe U HacToAlee // Yponornyeckve BeLoMOCTU.
2019.T.9, N2 1. C. 47-56. DOI: 10.17816/uroved9147-56

7. Roehrborn C.G., Oyarzabal Perez |, Roos E.P., et al. Efficacy and
safety of a fixed-dose combination of dutasteride and tamsulosin
treatment (Duodart) compared with watchful waiting with nitiation
of tamsulosin therapy if symptoms do not improve, both provided
with lifestyle advice, in the management of treatment-naive men
with moderately symptomatic benign prostatic hyperplasia: 2-year
CONDUCT study results // BJU Int. 2015. Vol. 116, No. 3. P. 450-459.
DOI: 10.1111/bju.13033

8. KysbMeHko AB., Kysbmenko B.B., ayprues T.A. KombuHupo-
BaHHasA MefIMKaMeHTO3Has Tepanmns NalMeHToB C afeHoMoi npea-
cTatenbHol senesbl // Yponorua. 2018. Ne 1. C. 101-105.

9. Nickel J. Prostatitis. CUA Guidelines // Can Urol Assoc J. 2011.
Vol. 5, No. 5. P. 306-315. DOI: 10.5489/cuaj.11211

10. Rees J., Abrahams M., Doble A., Cooper A. Prostatitis Expert
Reference Group (PERG). Diagnosis and treatment of chronic bacte-
rial prostatitis and chronic prostatitis/chronic pelvic pain syndrome:
a consensus guideline // BJU Int. 2015. Vol. 116, No. 4. P. 509-525.
DOI: 10.1111/bju.13101

11. Kynpssues 10.B., Cneros A.B. Mopdonoruyeckmne M3MeHeHmA
TKaHW MPeACTaTesbHOM Henesbl Npy A06POKAYECTBEHHOM runep-
nnasuu // 3KcnepuMeHTanbHaA 1 KiuHUYecKkan yponorwa. 2010.
Ne 1. C. 18-22.

Vol 11(1) 2021

DOl https://doi.org/10.17816/uroveds6773

Urology reports (St. Petersburg)

of a prospective multicenter study. Urology. 2012;79(3):564-569.
DOI: 10.1016/j.urology.2011.11.018

32. Choong S, Whitfield H. Biofilms and their role in infections
in urology. BJU Int. 2000;86(8):935-941. DOI: 10.1046/j.1464-
410x.2000.00949 x

12. Bartoletti R,, Cai T., Mondaini N, et al. Prevalence, incidence
estimation, risk factors and characterization of chronic prostatitis/
chronic pelvic pain syndrome in urological hospital outpatients in
Italy: results of a multicenter case-control observational study //
J Urol. 2007. Vol. 178, No. 6. P. 2411-2415; discussion 2415.
DOI: 10.1016/j.juro.2007.08.046

13. Huang XH., Qin B., Liang Y.W. LUTS in BPH patients with his-
tological prostatitis before and after transurethral resection of the
prostate // Zhonghua Nan Ke Xue. 2013. Vol. 19, No. 1. P. 35-39
(In Chinese).

14. Krsmanovic A, Tripp D., Nickel J., et al. Psychosocial mecha-
nisms of the pain and quality of life relationship for chronic prosta-
titis/chronic pelvic pain syndrome (CP/CPPS) // Can Urol Assoc J.
2014. Vol. 8, No. 11-12. P. 403-408. DOI: 10.5489/cuaj.2179

15. Asgari S.A., Mohammadi M. The role of intraprostatic inflam-
mation in the acute urinary retention // Int J Prev Med. 2011. Vol. 2,
No. 1. P. 28-31.

16. Anb-LUykpn CX., Trauyk B.H., Topbayes Al., n gp. Ypoau-
HaMUYeCKWe WCCMeA0BaHMA B AMArHOCTVKe MHdpaBe3VKanbHOM
06CTpYKUMM Y MysumnH // Yponorua n Hedponorua. 1998. N 6.
C. 27-29.

17. KysbMenko A.B., KyabMeHko B.B., I'ayprues T.A. 3ddperTnBHOCTL
MaKpONMIOB B NeYeHUN BOMbHBIX YPOreHUTanbHbIMK MHGEKLMA-
mu // PMHK. 2019. T. 27, N2 10. C. 46-49.

18. Hecrepos C.H., Xanannes b.B., BoHeurui B.A. v ap. NHbeKum-
OHHO-BOCMANUTENbHbIE OCAIOMHEHWA TPAHCYPETPaNbHOM pe3eKLmMmn
NpenCcTaTesbHOM enesbl Y NaLMEHTOB C XPOHWMYECKMM MpoCTaTh-
TOoM // BectHuk [larectaHcKol rocyaapCTBeHHON MeaMLMHCKON
akagemum. 2017. T. 4, N° 25. C. 51-54.

19. Ky3bMeHrko A.B., KysbMerko B.B., I'ayprues T.A. 3ddexTvBHOCTL
NpuMeHeHUs Ge30TepoaurHa y 60MbHLIX Mac/e TPaHCYpeTpasnbHOi
pe3eKuMM npeactatensHon enessl // Yponorua. 2019. N° 1.
C. 52-55. DOI: 10.18565/urology.2019.1.52-55

20. Mapros A.l'., Mepuros [1.C., KopHmenko C.M., n gp. Mocneone-
PaLMOHHbIE YPOIOrMYECKIE OCTIOKHEHUA TPAHCYPeTPanbHbIX 3MeK-
TPOXMPYPrUYECKMX BMELLIATENbCTB Ha MPeAcTaTeNbHOM Xenese no
noBsoay ageHoMsl // Yponorua. 2006. N2 2. C. 25-31.

21. Anb-LLykpu CX,, Topbayes A.l'.,, boposey C.10., v ap. leyeHne
60NbHBIX aAeHOMOM MpeacTaTensHOM Henessl NpocTatuieHoM //
Yponorua. 2006. N° 6. C. 22-25.

22. Ky3bMeHKo A.B., KysbMmenko B.B., Tayprues T.A., bapaHHuW-
KoB /.M. XpoHob1onornieckiin cratyc 60sbHbIX XPOHUYECKMM Mpo-
CTaTMTOM Ha dOHe afleHoMbI NpeacTaTenbHoi enesbl // Cuctem-
HbIA aHanM3 W ynpasneHve B BUOMeAUUMHCKMX cucTeMax. 2017.
T. 16, N 3. C. 513-516.

23. NanmHa B.A, Xvmmyesa M.H., KysbMetko B.B., 1 ap. XpoHobu-
0/10rM4eckme 0Co6EHHOCTU BOMBHBIX C XPOHUYECKMM MPOCTaTUTOM




ORIGINAL ARTICLES

npw afieHoMe npocTatsl // TeHOeHUMM pasBUTHA HayKu 1 0bpaso-
BaHuA. 2020. T. 66, N° 1. C. 111-114.

24, XanvHa EA., 3ynkoea AA, Mawkos AH. NHavevayansHbin
XPOHOPUTM B KOHTEKCTE KOPPEeKUMWM HapyLIeHWI afantaumymn npu
natonorm BHYTPEHHWX OpraHoB // BYKOBWMHCKWIA MeOULMHCKNIA
BecTHuK. 2009. T. 13, N° 24. C. 259-260.

25. KysbMeHKko A.B., KysbMeHko B.B., I'ayprues T.A. XpoHobumoro-
MMYeCKMA NOAXOA K Tepanuu XpPOHWUYECKOro peunaMBMpYIOLLEro
baKTepuanbHoro UMcTvTa B cragum oboctpenua // Yponorua. 2017.
N® 2. C. 60-65. DOI: 10.18565/urol.2017.2.60-65

26. Tonkos B.M., Kupnuyk B.O., Joiiko B.C., n ap. OnbIT npuMeHeHna
TeparepLEeBon Tepaniu y 60fbHbIX ajeHOMO NPOCTaThl B CO4ETaHMM
C XPOHWYECKMM abaKTepuanbHbIM MpocTatToM // CapaToBCKWiA Ha-
Y4HO-MeaMUMHCKIR rypHan. 2014. T. 10, N® 4. C. 649—-654.

27. Vaupel P., Kelleher D.K. Blood flow and oxygenation status of
prostate cancers // Adv Exp Med Biol. 2013. Vol. 765. P. 299-305.
DOI: 10.1007/978-1-4614-4989-8_42

28. CaBywkuH M.C., Benosa W.b. TpaHcpeKTanbHad gonnneporpa-
dvA B AMarHocTvKe 3abonesaHuin npoctatsl // BecTHuk Hauwmo-

AUTHORS INFO

*Andrey V. Kuzmenko, Dr. Sci. (Med.), professor;

address: 10 Studencheskaya str., 394036, Voronezh, Russia;
SCOPUS: 7003998310; eLibrary SPIN: 6981-7490;

e-mail: kuzmenkoav09®yandex.ru

Ivan |. Barannikov, postgraduate student; e-mail: vanchyck@
yandex.ru

Timur A. Gyaurgiev, Cand. Sci. (Med.);
ORCID: https://orcid.org/0000-0002-6261-3641;
eLibrary SPIN 8050-7190; e-mail: tima001100@mail.ru

Vladimir V. Kuzmenko, Dr. Sci. (Med.);
e-mail: kuzmenkoVV2003@mail.ru

Vol 11.(1) 2021

DOl https://doi.org/10.17816/uroveds6773

Urology reports (St. Petersburg)

HanbHOro MeauKo-xmpyprudeckoro LleHtpa um. H.. Muporosa.
2013.T.8,N° 2. C. 83-86.

29. KpynuH B.H., Kpynud A.B., HawwmeouHmnkosa H.A. OueHKa Kpo-
BOTOKa B Mpe[cTaTeNbHOM Hene3e Y H0MbHbIX XPOHUYECKIM baKTe-
puanbHeIM NpocTattoM // Yponoruyeckve segomoctu. 2017. T. 7,
N° 3. C. 38-43. DOI: 10.17816/uroved7338-43

30. Anb-LLykpu CX., Topbaves A.l'., boposew C.10., u gp. K natore-
He3y 1 NPOdUNAKTVKE XPOHMYECKOro NPoCTaTUTa (KMHUKO-3KCne-
pVMeHTanbHoe nccnenosaHne) // Yponorudeckue Begomoctu. 2012,
T.2,N°2.C. 15-19. DOI: 10.17816/uroved2215-19

31. El Basri A, Petrolekas A., Cariou G., et al. Clinical significance of
routine urinary bacterial culture after transurethral surgery: results
of a prospective multicenter study // Urology. 2012. Vol. 79, No. 3.
P. 564-569. DOI: 10.1016/j.urology.2011.11.018

32. Choong S., Whitfield H. Biofilms and their role in infections in uro-
logy // BJU Int. 2000. Vol. 86, No. 8. P. 935-941. DOI: 10.1046/.1464-
410x.2000.00949.x

0Ob ABTOPAX

*Auppent Bnagummposuy KysbMeHKo, O-p Meq. HayK, npodeccop;
agpec: Poccva, 394036, Bopore, yn. CrygeHyeckas, a. 10;
SCOPUS: 7003998310; eLibrary SPIN: 6981-7490;

e-mail: kuzmenkoav09@yandex.ru

WBaH WBaHoBKY BapaHHMKOB, acnvpaHT Kadeapbl yponorum;
e-mail: vanchyck@®yandex.ru

Tumyp AcnanberoBuy 'ayprues, kaHa. Me[. Hayk;
ORCID: https://orcid.org/0000-0002-6261-3641;
eLibrary SPIN 8050-7190; e-mail: tima001100@mail.ru

Bnagumup Bacunbesuy KysbMeHKo, 4-p Mef. Hayk;
e-mail: kuzmenkoVV2003@mail.ru

47



