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Abstract

Introduction. Urethral stricture and sclerosis of the bladder neck are the most common urological pathologies in men in
various countries. The main cause of strictures is urethral fibrosis due to sexually transmitted infections, pelvic injuries, and
surgical interventions.

The aim is to study the contribution of various risk factors to the development of urethral strictures and bladder sclerosis
in patients undergoing surgery for benign prostatic hyperplasia (BPH).

Materials and methods. We conducted a retrospective epidemiological study of the prevalence of late complications of
surgical intervention with calculation of odds ratio for each risk factors on a continuous sample of operated patients for three
years, from 2019 to 2021 (total 702 people). The critical level for significance of differences in groups was accepted as
p<0.05. All statistical analysis procedures were performed using SPSS 20.

Results. Urethral strictures and bladder neck sclerosis occurred in the postoperative period in 4.9% of patients. The
main risk factors with a statistically significant level were the emergency type of hospitalization (OR=0.015, p=0.006), the
presence of infectious inflammation before surgery (OR=0.624, p=0.042) and the amount of residual urine before surgery
(OR=1.014, p= 0.022). High OR rates were also typical for transurethral resection of prostate (TURP), overweight and
obesity, diabetes mellitus, and disease duration of more than a year.

Conclusion. When planning and performing surgical intervention for BPH, as well as when managing the patient in the
postoperative period, it is necessary to take into account risk factors for the development of urethral strictures and sclerosis
of the bladder neck in order to develop and implement preventive measures.

Keywords: urethral stricture, benign prostatic hyperplasia, sclerosis of the bladder neck, transurethral resection, odds
ratio.
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Beepenne. CTpukTypa ypeTpbl W CKNepo3 LIEeNKku MOYEBOTO My3bipsi SBMSKOTCA OAHON W3 YacTbIX YPOMOTMYECKMX
NaToNorMin y My)X4nH B pa3ninyHbix cTpaHax. OCHOBHblE MPUYMHBI CTPUKTYP 0BYCroBneHbl (hnbpo3om ypeTpbl, BCreacTene
MHEEKLWIA, NepeaaroLyXcs MOMOBLIM MyTEM, TPAaBM Ta3a, ONepaTUBHbLIX BMELLATENbCTB.

Llenbio uccnegoBaHust SBUNOCh W3yYeHWe BKMada pasnuyHbiX (haKTOPOB pucKa B pasBUTUE CTPUKTYP YPeTpbl U
CKIepo3a MOYEBOroO Ny3bips y MaLUMeHTOB, MEPEHECLUMX OnepaTUBHOE BMELIATENbCTBO MO MOBOAY A0BpPOKaYeCTBEHHON
runepnnasuy npeacratensHoit xenessl (QMHK).

Matepuansi u metogbl. Mbl MpOBENM PETPOCNEKTUBHOE 3MWMAEMMUONIONMYECKOE UCCNELOBaHNE PaCMpPOCTPAHEHHOCTM
MO3AHNX OCMOXHEHWIA ONepaTUBHOMO BMELLATENbCTBA C PACYETOM OTHOLUEHUS LUAHCOB 115 KaXA0ro U3 (hakTopoB pucka Ha
CMIOLLHOM BbIGOPKe M3 ONepupoBaHHbIX NaLyeHToB 3a Tpu roga — ¢ 2019 no 2021 rr. (Bcero 702 yenoseka). Kputyeckui
YPOBEHb 3HAYAMOCTM pa3nuumii B rpynnax 6bin npuHsAT, kak p<0,05. Bce npouemypbl CTaTUCTMYECKOrO aHanuaa
BbIMONHANMCh C NOMOLLBI0 NporpamMmbl SPSS 20.

Pe3synbTatbl. CTPUKTYpbI YPETPbI U CKIEPO3 LLENKN MOYEBOrO Ny3bIpsi BCTPEYanUCh B NOCNEOnepaTMBHOM Nepuoge Y
4,9 % naumentoB. OCHOBHbIMM (baKTOpamMu pucka, WMEIOLMMM CTaTUCTMYECKM [OCTOBEPHBIA YPOBEHb, MOCHYXUIH
9KCTpEHHBIN Tun rocnnTanuaaumm (OLL=0,015, p=0,006), Hannune mHdekLmoHHoro Bocnanerus o onepauum (OL=0,624,
p=0,042) u KonM4ecTBO OCTaTOMHOM MouM Ao onepauun (OLLU=1,014, p=0,022). Boicokme nokasatenu OLU Takke Gbinu
xapaktepHbl ans TYPIT, n3bbITOUHOrO Beca 1 OXUpeHns, caxapHoro avabeta, AnuTensHOCTM 3abonesanus 6onee roga.

3akntoyeHue. [py nnaHMpoBaHWM U NpoOBEdEHUM OMepaTMBHOMO BMellaTenscta no nosogy AIMTDK, a Tawke npu
BEEHWM NaLyeHTa B NOCNEONepaLMOHHOM Neproae HeobXoaNMo yunTbIBaTb PaKTOPbl pUCKka pa3BuTIS CTPUKTYP YPETPbI 1
CKIEpO03a LLUEKM MOYEBOrO Ny3bIpsi C LIENbIO pa3paboTku M BHEAPEHNS NPOUNAKTUYECKNX MEPONPUSTUA.

Knroyesble cnoea: CTpukTypa ypeTpbl, A0OPOKa4eCTBEHHAs rnepnnasns npocTaThl, CKNepo3 Lenkn MOYEBOro
ny3bIpsi, TPAHCYpeTpanbHas Pe3eKLms, OTHOLLEHWE LWAHCOB
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Kipicne. Ypni cTpuKkTypachl MeH KyblK, MObIHbIHbIH, CKIIEpO3bl, KeMTereH enfepae epnep Ypororusibik, NaTonormsichIHbIH, Xui
cebenTepiHiv, Gipi Bonbin Tabbinagbl. CTpukTypanapmblH, Herisri cebenTepi XbIHbICTBIK KaTbiHACTEH OepineTiH MHEKUMSHbIH,
*¥ambac xapaxarTapbiHbiH, OnepauvsnapdblH, acepiHeH ypriHiH, ¢ubposbl. 3epTTey MaKkcaTbl Kyblk acTbl OediHiH KaTepcis
rMnepnnasusicbiHa 6ainaHbICTLI OMepaLyst XacarnsaH Haykactapaa ypri CTOMKTYpachl MEH KyblIK CKIEPO3bIHbIH, AaMyblHa SpTypIi
Kayin hakToprepiHiH, aCepiH 3epTTey.

Matepuanpgap meH apictep. bi3 kayin katep akTopbiHbIH 9pKANCLICbIHA MyMKIHAIKTED KATbIHACLIH €CenTey apKbibl
YW KblfAa onepauust xacansaH Haykactap apacbiHga — 2019 x. 2021 xok. (6apnbiebl 702 Haykac) onepauusinbik,
apanacynapablH, Kell acKblHyrNapbIHblH, TapanyblH PeTPOCNEKTUBTI ANMOEMUONOrUAMbIK 3epTTey Xyprisgik. TontapabiH,
SPTYPNi KAKETTIMiriHiH, KpuTMKanbik, aexreni p<0,05 Gonbin kabbinpaHgbl. CTaTUCTUKanbIK capanTamaHbiH, Gapnbik
wapanapbl SPSS 20 bargapnamacs! 60ibIHLA Xacanmbl.
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Hatuxenep. Ypni CTpukTypanapbl MeH Kyblk MOWbIH CKNeposbl onepaunsiaaH keninri kesenge 4,9 % Haykactapaa
kesgecti. CTaTucTuKanblK HaKTbl AeHreni Bap Herisri kayin daktopnapsl, rocnuranusauusHeln, xegen Typi (MK=0,015,
p=0,006), onepauusira Aeminri mHbekumanblk  KabbiHy (MK=0,624, p=0,042) xasHe onepauusira OeWiHIi Kangblk 3sp
menwepi (MK=1,014, p=0,022). MK, xorapsbl kepceTkilTepi KTYP-fa, apTbik canmak sHe cemisgik, Oip XbingaH aca
cosbinmansl aypynap 6ap Haykactapaa 6ongbi.

KopbITbinAbl. KBKI GolibiHWa onepauusnbIk apanacynapabl Xocnapaay KesiHoe, COHbIMEeH kaTtap onepauusigaH
KemiHri Ke3ende HaykacTapabl Xypridyae, ypniHiH, CTPUKTYPaChl MEH KyblK MOWbIH CKNEPO3bIHbIH, anfbiH any LapanapbiH
KypacCTbIpy XoHe eHfi3y MakcaTblHAa OHbIH, faMyblHbIH, Kayin KaTep akTopnepiH eCcKepy Kepex.

Tyliindi ce3dep: ypetpanbibl CTPUKTYPA, KybIKaCTbl GesiHiH, KaTepcia rnepnnasuschbl, Kyblk MOWMbIH CKNepo3bl,
TpaHCypeTpanbabl PE3eKLMS, bIKTUMANAbIK, KaTbIHACHI.

Bibliographic citation:

Kairambayev Ye.M., Sidekhmenov V.A., Mailybayev A.C., Bulegenov T.A., Neimark A.l, Akhmetova AK. Urazalina
Zh.M., Pivin M.R., Pivina L.M. Assessment of risk factors for development of urethral strictures and bladder neck sclerosis in
patients who have underwent surgery for benign prostate hyperplasia // Nauka i Zdravookhranenie [Science & Healthcare].
2023, (Vol.25) 6, pp. 91-96. doi 10.34689/SH.2023.25.6.010

Kaiipambaes E.M., CudexmeHos B.A., Malinbibaes A.C., bynezerHos T.A., Helimapk A.N., Axmemosa A.K., YpasanuHa
XKM., Musur M.P., Musuna J1.M. OueHka Bknaga hakTopoB pucka B PasBUTUE CTPUKTYP YPETPbl U CKIepo3a MOYEBOrO
nyssips Yy MaLMEHTOB, MEPEHECLIMX OnepaTWBHOE BMELATeNbCTBO MO NOBOAY A0OpOKAYECTBEHHOM runepnnasuu
npencTatensHon xenessl // Hayka n 3gpasooxpanenue. 2023. 6(T.25). C. 91-96. doi 10.34689/SH.2023.25.6.010

Katipambaes E.M., CudexmeHos B.A., Malineibaes A.C., bynezeHos T.A., Helimapk A.N., Axmemosa A.K., Ypa3anuHa
XK.M., Mueux M.P., Musuxa J1.M. Kybik acTbl 6€3iHiH, KaTepcia rnepnna3suscbl boibiHLWAa onepauus xacanfaH Haykactapaa
ypeTpa CTPUKTYpaCbIHbIH X8HE KyblK CKNEepo3blHblH, AaMyblHa Kayin aktopnapbiHbiH, yneciH 6aranay // FbinbiM xaHe
HeHcaynbik cakray. 2023. 6 (T.25). 5.91-96. doi 10.34689/SH.2023.25.6.010

Introduction A number of studies have found that the risk of

Benign prostatic hyperplasia (BPH) is common among  developing urethral strictures and sclerotic changes in the
adult and older men and affects their quality of life, sexual ~ bladder neck is associated with the presence of
function, and genitourinary health. Transurethral resection inflammatory diseases of the prostate gland, the type of
of the prostate (TURP) is one of the leading surgical  surgery, the diameter of surgical instruments, the use of a
procedures for the treatment of BPH. It has proven itself  urethral catheter, and a large volume of the prostate before
well in clinical practice, with good efficacy and safety [17]. surgery [7, 15].

Urethral stricture and sclerosis of the bladder neck are The aim is to study the contribution of various risk
the common urological pathologies in men in various  factors to the development of urethral strictures and bladder
countries. It is defined as a narrowing of the urethral lumen  sclerosis in patients undergoing surgery for benign prostatic

requiring interventions to improve urine flow rate. hyperplasia.
The main causes of strictures are fibrosis of the urethra, Materials and methods.
due to sexually transmitted infections, pelvic injuries, and In order to study the main risk factors for the

surgical interventions [14, 16]. The most difficult urethral ~ development of late complications after open
strictures that require radical treatment are strictures witha ~ adenomectomy and ftransurethral resection for benign
length of more than 5 c¢m, posterior stenoses, the absence prostatic hyperplasia, we conducted a retrospective
of previous symptoms from the lower urinary tract and  epidemiological study of the prevalence of late
traumatic strictures [10]. complications of surgical intervention (urethral strictures
The incidence and factors contributing to the  and sclerosis of the bladder neck). Then we did calculation
development of urethral stricture after TURP are still a  of the odds ratio for each of the risk factors on continuous a
matter of debate. In a study by Indian scientists, the ~ sample of operated patients in the urology departments of
incidence of urethral strictures after bipolar TURP was  two clinics in Semey, the Emergency Hospital and the
4.3%. An increased risk of developing strictures is  Kidney Center institution, for three years (from 2019 to
associated with a small meatal canal size [12]. In patients ~ 2021). A total of 702 people underwent surgical treatment.
with large prostate glands, the risk of developing  Information about the risk factors was obtained from patient
postoperative urethral strictures increases, the incidence  records. The social and demographic characteristics of the
rate increases to 19% [4, 11]. individuals included in the epidemiological study are
Stenosis or sclerosis of the bladder neck is a long-term  presented in Table 1. The vast majority of patients were in
complication of surgical interventions for benign prostatic  the age range from 61 to 80 years (82.7%) and were urban
hyperplasia. The overall incidence of this pathology is 1.3%  residents. Most of the patients were hospitalized as
after TURP, 0.66% after enucleation and 1.2% after  planned.
ablation [2].
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Table 1.

Social and demographic characteristics of studied
patients.

Characteristics N %

40-50 4 0,6%

Age (years) 51-60 118 16,7%

61-70 361 51,4%

71-80 219 31,3%

Residency place City 526 75,0%

Settlement 176 25,0%

Type of hospitalization Planned 443 63.2%

Emergency 259 36,8%

Inclusion criteria:

1) Patients with benign prostatic hyperplasia after
adenomectomy aged 50 to 80 years;

2) Patients with benign prostatic hyperplasia after
transurethral resection of the prostate gland aged 50 to 80
years.

Exclusion criteria:

1) Patients with urethral stricture diagnosed before
surgery;

2) Patients with benign prostatic hyperplasia with
concomitant psychiatric diseases;

3) Patients with malignant prostatic hyperplasia;

4) Patients with acute kidney injury or chronic renal
failure;

5) Age of patients over 80 years;

6) Refusal to participate in the study.

The assessment of laboratory tests included a general
urinalysis using a hardware method, in which the greatest
interest was the determination of protein, the number of
leukocytes and erythrocytes, since these indicators
indicated the severity of local inflammatory reactions.

Transabdominal ultrasound examination of the prostate
with determination of residual urine volume was performed in
all patients included in the study. The method allows you to
evaluate the structure of the organ, the condition of the
surrounding tissues, and the volume of residual urine in the
bladder. The method of studying urodynamics is uroflowmetry,
which evaluates the duration and volumetric flow rate of urine.
A decrease in uroflowmetry indicators indicates the presence of
bladder outlet obstruction of the urethra.

To assess the dynamics of the severity of dysuric
symptoms, we used the IPSS scale (International Prostate
Disease Summary System), which makes it possible to
determine the severity of symptoms and choose a rational
treatment method accordingly. Number of points: from zero
to seven indicates minor disturbances, from eight to 19 -
moderate disturbances, from 20 to 35 indicates severe
symptoms of the disease.

The results of the study were analyzed using descriptive
statistics methods. To assess the contribution of each risk
factor to the development of late postoperative
complications, odds ratios were calculated, which are a
characteristic for quantitatively describing the closeness of
the relationship between signs in a certain statistical
population. The critical level of significance of differences in
groups was accepted as p<0.05. All statistical analysis
procedures were performed using SPSS 20.
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Results

Table 2 presents data on the main risk factors for the
formation of late complications of surgical treatment of BPH in
the studied patients. The main risk factors studied were the
presence of diabetes meliitus (18%), overweight or obesity
(21.1%), disease duration of more than one year before
surgery (76.9%), lack of preoperative therapeutic treatment
(20.9%), emergency type of hospitalization (36.8%), type of
surgical intervention, presence of inflammatory reactions before
surgery (18.1%), prostate size before surgery more than 45
cm3 (17.8%), volume of residual urine before surgery more
than 150 ml (79 .9%), average IPSS score before surgery.

Table 2.
Characteristics of risk factors of studied patients.
Characteristics N %

. . yes 126 | 18,0%
Diabetes Mellitus of 2 type o 576 | 82%
Body mass index <30 554 | 79,9%

> 30 149 | 211%
Duration of disease <12 months | 162 | 23,1 %
12 months > | 540 | 76,9%
Conservative treatment yes 555 | 79,1%
before surgery no 147 | 20,9%
Type of hospitalization planned 443 | 632%
emergent | 259 | 36,8%
Leukocyturia before yes 127 | 181 %
surgery no 575 | 81,9%
Type of surgical treatment TUR BPH 335 | 47.8%
adenomectomy| 367 | 52,2%
Volume of residual urine 100-149ml | 141 | 20,1%
before surgery 150 ml > 561 | 79,9%
Prostate size before <45cmd 125 | 17,8%
surgery > 45 ¢m? 577 | 82,2%
Average IPSS score 8-19points | 99 | 14,1%
before surgery 20-35 points | 603 | 85,9%
Urethral strictures and yes 29 | 41%
sclerosis of the bladder
neck 6 months after surgery no 673 | 95,9%

Table 3 presents the odds ratios for the development of
late complications after surgery for BPH. The results of the
analysis indicate that people of different ages have almost
the same chances of developing urethral strictures and
sclerosis of the bladder neck (p = 0.134), however, the
negative value of coefficient B indicates some protective
effect of increasing age in relation to the development of
complications. It may be associated with a more
pronounced inflammatory reaction to surgery in young
people due to a better immune response and increased
proliferation of epithelial cells.

An increase in body mass index above 30 is
accompanied by a 1.641-fold increase in the odds of
developing urethral strictures and bladder neck
sclerosis, but this indicator did not have a statistically
significant level. The same trend was observed for
diabetes mellitus (OR=1.734) and disease duration
(duration of more than a year increased the risk of
developing late complications by 2.702 times), but
without a statistically significant level.
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Odds ratios for risk factors for late complications of surgical treatment of BPH. rable s
(baKTOpb! pHCka B OR 95% confidence interval b
lower limit upper limit
Age -0,085 0,919 0,823 1,026 0,134
Body mass index 0,495 1,641 0,563 4,786 0,364
Diabetes Mellitus of 2 type 0,55 1,734 0,155 19,439 0,655
Duration of disease 0,994 2,702 0,838 8,712 0,096
Conservative treatment before surgery -0,555 0,574 0,085 3,892 0,57
Type of hospitalization 4,178 0,015 0,001 0,293 0,006
Leukocyturia before surgery -0,471 0,624 0,396 0,983 0,042
Type of surgical treatment -0,469 0,625 0,301 1,299 0,208
Volume of residual urine before surgery 0,014 1,014 1,002 1,026 0,022
Average IPSS score before surgery 0,004 1,004 0,855 1,178 0,964
Prostate size before surgery 0,026 1,026 0,938 1,122 0,574

Conservative therapy before surgical treatment had a
protective effect, reducing the risk of developing late
complications of surgery by 0.574 times. Planned
hospitalization had a more favorable effect on the formation
of urethral strictures and sclerosis of the bladder neck in
comparison with emergency type of hospitalization
(OR=0.015), the result had a statistically significant level
(p<0.01). A statistically significant level was also
established for leukocyturia before surgery: its absence also
had a beneficial effect on long-term results of surgery
(OR=0.624; p<0.05).

The type of surgical treatment also played a significant
role in the formation of urethral strictures. Thus, transvesical
adenomectomy led to a lower risk of late postoperative
complications in comparison with transurethral resection by
0.624 times. When calculating the odds ratio for TUR to
adenomectomy, this indicator reached 1.79, but no
statistically significant level was observed.

An increase in the volume of residual urine in the
bladder before surgical treatment by more than 150 ml led
to an increase in the risk of late complications by 1.014
times, while statistically significant differences were noted in
comparison with persons in whom this indicator was lower.
The total IPSS score did not affect the risk of developing
urethral stricture (OR=1.004), the indicator did not have a
statistically significant level. The same situation occurred
with regard to the size of the prostate before surgery; the
result did not have a statistically significant level. This fact
can be explained by the fact that for large glands, the
preferred method of surgical treatment was transvesical
adenomectomy, which is more favorable with respect to the
development of late complications.

Discussion

Analysis of the study results indicates that urethral
strictures and bladder neck sclerosis occurred in the
postoperative period in 4.9% of patients. The main risk
factors with a statistically significant level were the
emergency type of hospitalization, the presence of
infectious inflammation before surgery and the amount of
residual urine before surgery. High OR rates were also
typical for overweight and obesity, diabetes mellitus, and
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disease duration of more than one year. These data are
consistent with the results of other studies, which
demonstrate the prevalence of late postoperative
complications in 3.9-6.4% of patients [3]. Statistically
significant risk factors for complications are a long surgical
time, the presence of concomitant diseases such as
diabetes mellitus and obesity (p<0.01; 0.01, respectively)
[8], weight of the gland before surgery (p<0.01) [9].
Preoperative antibiotic treatment showed a protective effect
(p =0.042), and a positive preoperative urine culture was a
predictor of bladder neck sclerosis (p = 0.021) [6].

In another study, important risk factors for developing
urethral stricture were stricture length greater than 2 cm (p
= 0.024), older age (p = 0.042), being overweight (p =
0.021), and previous urethral procedures (p = 0.021) [13]. A
study conducted by Turkish authors to assess the rate of
development of urethral strictures and risk factors after
bipolar transurethral resection of the prostate showed that
six months after surgery this complication developed in
10.5% of patients. A higher incidence of urethral strictures
was observed in patients who underwent transurethral
resection of the prostate for the second time (p = 0.007),
with the use of a catheter before surgery (p = 0.009), with a
high level of leukocyturia before surgery (p = 0.013), as well
as in patients with a long-term postoperative catheterization
(p=0.046) [1]. The results of a systematic review with meta-
analysis showed an increase in the development of urethral
strictures after TURP compared with enucleation and
ablation procedures. The main predictors of complications
are the use of monopolar energy, instrument caliber and
duration of postoperative catheterization [5].

Conclusion

Urethral stricture and bladder neck sclerosis are late
postoperative complications of surgical interventions for
benign prostatic hyperplasia. Independent predictors of this
complication were transurethral resection of the prostate,
duration of the disease, the presence of diabetes mellitus,
emergency hospitalization of the patient, bacterial
inflammation before surgery, and the amount of residual
urine before surgery. When planning and conducting
surgical intervention, as well as when managing the patient
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in the postoperative period, it is necessary to take these
factors into account in order to develop and implement
preventive measures.
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