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ABSTRACT

BACKGROUND: Transurethral resection of the prostate (TURP) remains the “gold standard” for surgical treatment of patients
with benign prostatic hyperplasia. At the same time, a significant number of patients continue to have urinary disorders after
surgery. Dysuric disorders may be caused by detrusor dysfunction.

AIM: The aim of the study was to determine the frequency, nature and clinical manifestations of detrusor dysfunction in patients
with benign prostatic hyperplasia after TURP in the long-term postoperative period.

MATERIALS AND METHODS: We examined 128 patients with benign prostatic hyperplasia aged from 56 to 87 years (mean
68.5 + 7.1 years), who underwent TURP 12-36 months before inclusion in the study. All patients had urinary problems at the
time of examination. All patients underwent a urological examination, which included a complex urodynamic study. The con-
trol group consisted of 48 patients with benign prostatic hyperplasia of comparable age, who did not have urinary disorders
after TURP.

RESULTS: Urodynamic signs of detrusor dysfunction were identified in 97 (75.8%) of 128 patients examined. Most often, iso-
lated detrusor overactivity was detected (52.6%), less often a combination of detrusor over- and hypoactivity (25.8%) and
isolated detrusor hypoactivity (21.7%). In patients with identified detrusor dysfunction, even before TURP, more pronounced
urinary disorders were noted, which were characteristic of a certain type of detrusor dysfunction and persisted after surgical
treatment. In patients with detrusor dysfunction, compared with patients from the control group, at the preoperative stage,
urgency urinary incontinence, frequent urgency to urinate, diabetes mellitus, and a small volume of the prostate gland with the
absence of intravesical protrusion were significantly more often detected.

CONCLUSIONS: Detrusor dysfunction is an important cause of dysuria in patients with benign prostatic hyperplasia in the long-
term period after TURP. It seems appropriate to conduct further research to clarify the indications for performing preoperative
complex urodynamic study in patients with benign prostatic hyperplasia and lower urinary tract symptoms.

Keywords: benign prostatic hyperplasia; lower urinary tract symptoms; transurethral resection of the prostate; detrusor
overactivity; detrusor underactivity.
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AHHOTALNA

AxTtyanbHocTb. TpaHcypeTpanbHas peseKums npepctatenbHoii xenessl (TYPIT) ocTaetcs 3010TbIM CTaHAAPTOM XUpypruye-
CKOro JledeHns 60bHbIX L0OPOKa4YeCTBEHHOM rynepniasuen npeacTatensHoi xenessl (AMXK). Mpu 3ToM y 3HauuTENBHOMO
umcna 6onbHbIX MOC/e onepaLymm COXPaHAITCA paccTpoicTBa MoyencnycKaHus. [puumHoOi AU3ypUYecKuX paccTporcTB MoryT
BbITb HapyLLeHUs BYHKLUMM AeTpy3opa.

Llenb — onpeaeneHne 4acToTbl, XapaKkTepa U KIIMHUYECKMX NposBReHuni auchyHKumm aetpysopa y 6onbHbix AT nocne
TYPI1 B oTA2NEHHOM MoOCe0nepaLmoHHOM Nepuoje.

Martepuanel u Metoppl. lpoBeseHo obcnepoBanve 128 naumentos ¢ [T B Bo3pacte oT 56 fo 87 net (B cpenHem
68,5 + 7,1 ropa), kotopbiM BhinonHsAAm TYPI 3a 12-36 Mec. [0 BK/IOYEHMSA B UCCej0BaHMe. Y BCeX NALMEHTOB HAa MOMEHT
obcnefio0BaHMs COXPaHANNCh HapyLUEHUs MoYencnyckanus. BceM 6onbHBIM NpoBeeHo yponoruyeckoe obcneaoBaHue, BKITO-
yaBLLIEe KOMMMIEKCHOE YpoaMHaMUyecKoe ucciepoBanne. KoHTposbHyto rpynny coctaBunm 48 naumentos ¢ [T conocra-
BMMOr0 BO3pacTa, y KOTOPbIX paccTPoicT Modencnyckanusa nocne TYPIT He oTMevanoce.

Pe3ynbtathl. YpoanHaMuyeckue npusHaku aucdyHKUMiA fetpy3opa BoisiBneHsl y 97 (75,8 %) u3 128 obcnenoBaHHbIX na-
LIMEHTOB. Yallle Bcero AMarHoCTMpOBaM U30/IMpOBaHHYHO runepakTUBHOCTL AeTpy3opa (52,6 %), pexe KoMbuHaumio runep-
M TMMOAKTUBHOCTY AeTpy3opa (25,8 %) 1 M30/MpoBaHHY0 rMNoaKTUBHOCTL AeTpy3opa (21,7 %). Y naumeHTOoB ¢ BbISBIEHHLIMY
AvchYHKUMAMM feTpy3opa elue Ao BbinonHeHus TYPI 6bimu 0TMeyeHbl bonee BbipaXkeHHble paccTpocTBa MoYenCnycKaHus,
MPUYEM XapaKTepHble 4151 ONPeAeNieHHOro BUAa AUCYHKLMM AeTpy30pa U COXPaHAILLMECS NOC/Ee XUPYPrUYECKOTO NIEYEHMS.
Y TaKkux NauMeHTOB MO CPaBHEHUIO C BOMBHBIMM U3 KOHTPOJILHOM rpynnbl Ha A00MNEPaLMOHHOM 3Tane JOCTOBEPHO Yalle Bbl-
ABNANM YPreHTHOE HeflepXKaHWe MouM, YacTble MMMEepaTUBHbIE MO3blBbl HA MOYEUCYCKaHWe, caxapHbli auabeTt M Manblii
06beM NpefCTaTesNIbHOI XeNesbl C 0TCYTCTBMEM MHTPABE3MKaNbHOW NPOTPY3UK.

BoiBogpbl. [McdyHKUMM peTpysopa SBMAOTCA BaXKHOW npuumHoi Ausypun y 6GonbHbix [TIXK B oTAaneHHoM nepuope
nocne TYPTL. MNpencraBnsetcs uenecoobpasHbiM NpoBeAeHNe AaNbHENLIUX UCCef0BaHUI 1S YTOUHEHUS NOKa3aHWN K Bbl-
MOJIHEHMIO MPEeLONepaLMOHHOT0 KOMMIEKCHOTO YPOAMHAMMYECKOro UcciefoBaHus y naumentoB ¢ AT v cumntomamm
HUMHUX MOYEBLIBOASALLMX NyTEMN.

KnioueBble coBa: J06poKayecTBEHHasA rUnepniasus NpeacTaTeNlbHOM JKenesbl; CUMNTOMbI HUXKHUX MOYEBLIBOLAALIMX
nyTeii; TpaHcypeTpabHas pe3eKums NpecTaTeslbHOM Xenesbl; TnepakTMBHOCTb eTPy30pa; MMN0aKTUBHOCTb AETpy30pa.
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BACKGROUND

Benign prostatic hyperplasia (BPH) is a highly preva-
lent disease that causes dysuria, reduces quality of life,
and frequently leads to severe complications [1]. BPH-
induced infravesical obstruction (IV0) causes significant
functional and morphological changes in the detrusor due
to bladder ischemia, partial denervation, and impaired
electrical activity of detrusor smooth muscle cells [2-5].
Transurethral resection of the prostate (TURP) remains
the “gold standard” for surgical treatment of BPH up to
80 cm? [6-8]. According to various studies, 5-49% of pa-
tients after TURP still have lower urinary tract symptoms
(LUTS) in the long-term postoperative period; 9-17% of
patients have unsatisfactory surgical outcomes; and 7%
of patients regard their post-surgery quality of life as
poor or very poor [9-12]. Dysuria following TURP may be
caused by detrusor dysfunction that was not discovered
prior to surgery. It is critical to assess the incidence and
nature of detrusor dysfunction in patients with BPH after
TURP who have persistent dysuria in the long-term post-
operative period.

The aim of the study was to assess the incidence,
nature, and clinical manifestations of detrusor dysfunc-
tion in patients with BPH after TURP in the long-term
postoperative period.

MATERIALS AND METHODS

The study included 128 patients with BPH who un-
derwent TURP between 2018 and 2021 in the Urology
Clinic of the Pavlov First St. Petershurg State Medical
University and the Urology Department of the Baranov
Republican Hospital (Petrozavodsk) and had dysuria of
varying severity 12-36 months post-surgery. The study
subjects ranged in age from 56 to 87 years (mean:
68.5 + 7.1 years), with patients aged 60 years and older
making up 94/128 (73.4%). Among the study subjects,
118 (92.2%) had comorbidities that required drug therapy,
including hypertension, coronary artery disease, chronic
heart failure, a history of myocardial infarction and acute
cerebrovascular accident, chronic obstructive pulmonary
disease, and asthma. Type 1 and 2 diabetes was reported
in 16 (13.6%) patients.

First, patients signed an informed consent form. His-
tory collection, a survey using the International Prostate
Symptom Score (IPSS), a bladder diary (for three days),
urinalysis, kidney, prostate, and bladder ultrasound with
residual urine measurement, and uroflowmetry were
used to assess the severity of symptoms, quality of
life, and long-term TURP outcomes. The survey and ex-
amination were conducted 12-36 months post-surgery
(mean: 29.2 + 0.8 months). The medical history and pre-
surgery medical records were reviewed to assess the
symptoms and key clinical parameters. A comprehensive
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urodynamic study (UDS) was performed in 128 (72.7%)
patients with persistent dysuria to determine the cause of
dysuria after TURP in the long-term postoperative period.
The terminology, equipment, and UDS methods comply with
the 2019 guidelines of the Standardization Steering Com-
mittee of the International Continence Society (ICS) [13].

The inclusion criteria were as follows: TURP for BPH
1 to 3 years prior to examination; no intraoperative and
early postoperative complications; Eastern Cooperative
Oncology Group (ECOG) performance status <3; signed
informed consent form; and LUTS in the long-term post-
operative period after TURP (1 to 3 years prior to exami-
nation).

The exclusion criteria were as follows: a history of
pelvic cancer; pelvic surgery, except for TURP; signifi-
cant complications during TURP; neurological diseases;
surgical treatment of urinary incontinence; acute or ex-
acerbated chronic urinary tract infections; and inability to
follow doctor’s instructions due to compromised physical
or psychoemotional health.

The control group included 48 patients with BPH who
underwent TURP 12-36 month prior to inclusion in the
study and had no complaints of dysuria during the ex-
amination.

The data were analyzed using descriptive statistics,
which included calculating mean values, standard de-
viations, and standard errors of the mean for numerical
variables. The results are presented as M + m for nu-
merical variables and n (%) for frequencies. The signifi-
cance of between-group differences in mean values was
assessed using the Student’s t-test. The significance of
between-group differences in frequencies was assessed
using the ¥ test. All calculations were performed using
Excel, Statistica 12.0, and specialized R libraries.

RESULTS

Nocturia was reported by 69 (53.9%) patients, weak
stream by 33 (25.8%), frequent urination by 26 (20.3%),
intermittent urination by 24 (18.8%), straining by
20 (15.6%), incomplete emptying by 19 (14.8%), and ur-
gency by 17 (13.3%) (see Figure). Thus, the most common
complaints reported after TURP in the long-term postop-
erative period were nocturia, weak stream, and frequent
urination.

According to UDS, detrusor dysfunction was the main
cause of dysuria in 97 (75.8%) patients: 51 (52.6%) pa-
tients had detrusor overactivity, 21 (21.7%) had detrusor
underactivity, and 25 (25.8%) had both.

Among the 128 examined patients, 22 (17.2%) had
signs of 1IVO, whereas 9 (7.0%) had signs of urethral
sphincter insufficiency. Retrograde urethrography and
cystoscopy were performed in 22 patients with urody-
namically confirmed IVO to clarify the cause: urethral
stricture was detected in 8 (36.4%) patients, bladder neck
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Straining 15.6
Intermittent urination 18.8
Weak stream 25.8
Incomplete emptying 14.8
Nocturia 539
Frequent urination 20.3

Urgency 13.3

0.0 10.0 20.0 30.0 40.0 50.0 60.0
Percentage

Figure. Symptoms of urinary disorders after transurethral resection of the prostateTURP in the long-term post-operative period (n = 128)
PucyHok. CMNTOMbI paccTpoicTB MOYenCnycKaHUs Nocie TpaHCypeTpanbHOM pe3eKumn npeactatenbHoi enessl TYPIT B oTaaneHHoM
nocneonepauymoHHoM nepuoge (n = 128)

Table 1. Main clinical parameters in patients with benign prostatic hyperplasia with urinary disorders after transurethral resection
of the prostate, M £ m (n = 97)

Ta6nuua 1. OcHoBHble KIMHMYECKME MOKa3aTeNM Yy MauMeHToB C A06poKayecTBEeHHOM runepniasveil MpeacTaTeNlbHON Kenesbl
C paccTpoiAcTBaMM1 MOYEUCTYCKaHWUS MoCIe TpaHCypeTpabHOiA pe3eKumMn NpeLcTaTesbHoi xenesbl, M £ m (n = 97)

Detrusor overac- Detrusor under- Coexisting hyperactive—un-

Parameter tivity (n =51) activity (n = 21) deractive bladder (n = 25)

IPSS, total score 20.1+£1.9 17.9 £2.1 18.4 + 3.4
IPSS, storage symptoms (Questions 2, 4, and 7), score 1M4+1.1 41+£07* 7.2+ 1.4%
IPSS, voiding symptoms (Questions 1, 3, 5, and 6), score 8.7+08 13.8 + 1.4* 11.2+20
QolL, score 47 +1.1 46 +0.8 44 +05
Q... mL/s 17.3+2.7 10.7 + 1.4* 10.8 £ 0.7*
Prostate volume, cm? 39.1+£9.1 36.5£6.1 35.2+7.1
Residual urine volume, mL 18.2 + 6.3 142.6 + 20.2* 106.5 + 14.3*
Mean daytime urination frequency 10.9 £ 0.7 6.7 +0.5* 8.5 +0.6*
Mean nighttime urination frequency 2502 1.5+02* 2302
Mean frequency of urgency per day 5.4+1.0 0.2+0.1 32+£0.3*

Note. Here and in Tables 2-5: QoL, quality of life; Q,,,,, peak flow rate according to uroflowmetry. *Significant difference compared to
patients with detrusor overactivity (p < 0,05).

sclerosis in 10 (45.4%), and recurrent BPH in 4 (18.2%).
Moreover, 8 (36.4%) patients with IVO had detrusor over-
activity, and 3 (13.6%) had detrusor underactivity. These
patients received treatment for detrusor overactivity
3 months after revision surgery (optical internal urethrot-
omy, urethroplasty, transurethral resection of the bladder
neck, or TURP). The scope of this paper does not include
the outcomes of detrusor overactivity and underactivity
treatment in this group of patients, nor the outcomes of
urethral sphincter insufficiency treatment.

Patients with detrusor overactivity have more severe
storage symptoms, a higher peak flow rate, and a lower
residual urine volume than patients with detrusor un-
deractivity or coexisting hyperactive—underactive bladder
(Table 1).

DOl https://doiorg/1017816/urovede619917

The next stage of the study was a retrospective anal-
ysis of symptoms and key clinical parameters prior to
TURP. To do so, the medical history and outpatient medi-
cal records were reviewed.

Table 2 shows the examination findings in patients with
detrusor overactivity before and after surgery. Following
TURP, there was an increase in peak flow rate (@,,,,) and
a decrease in residual urine volume vs. baseline, with
a decrease in the total IPSS score representing voiding
symptoms (p < 0.05). There were no significant changes
in the total IPSS score or the total score for voiding symp-
toms. Moreover, there was no significant improvement in
quality of life after TURP in the long-term postoperative
period.
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Table 2. Main clinical parameters in patients with detrusor overactivity before and after transurethral resection of the prostate,
M+ m(n=>51)

Tabnuua 2. OcHOBHbIE KIIMHUYECKIME NOKA3aTeNW Y NALMEHTOB C TMNEPAKTUBHOCTLIO AETPy30pa 0 W NOCie TPaHCYpeTpanbHON Pe3eKLmm
npegncraresbHou xenessl, M + m (n = 51)

Parameter Pre-surgery Post-surgery
IPSS, total score 21.4+20 20119
IPSS, storage symptoms (Questions 2, 4, and 7), score 11.6+1.1 11.4+1.1
IPSS, urgency (Question 4), score 4.1+07 43+08
IPSS, voiding symptoms (Questions 1, 3, 5, and 6), score 11.1+£0.9 8.7+08
QoL, score 49+15 47+1.1
Q... mL/s 108+ 1.8 17.3£2.7*
Residual urine volume, mL 429 +10.7 18.2 + 6.3*

*Significant difference compared to patients with detrusor overactivity (p < 0,05).

Table 3. Main clinical parameters in patients with detrusor underactivity before and after transurethral resection of the prostate,
M+tm(n=21)

Tabnuua 3. OcHOBHbIE KIIMHMYECKME MOKa3aTesu Y MaLMEHTOB C MMMNOaKTMBHOCTBIO A€Tpy30pa A0 U NOC/e TpaHCYpeTpanbHON pe3eKumm
npencTaTesibHou xenesbl, M £ m (n = 21)

Parameter | Pre-surgery Post-surgery
Total IPSS, total score 19.8+2.2 17.9 £ 2.1
Total IPSS, storage symptoms (Questions 2, 4, and 7), score 45+0.8 41+0.7
IPSS, voiding symptoms (Questions 1, 3, 5, and 6), score 153+ 1.3 138+ 1.4
QolL, score 49+09 4L6+08
Q... mL/s 9.3+13 10.7 £ 1.4
Residual urine volume, mL 151.7 + 36.4 142.6 +20.2

Table 4. Main clinical parameters in patients with a combination of detrusor overactivity and detrusor underactivity before and after
transurethral resection of the prostate, M + m (n = 25)

Tabnuua 4. OcHOBHbIE KIIMHUYECKME NOKA3aTeNM Y NaLMEHTOB C COYETAHUEM TUNEPAKTUBHOCTM WU TMMOAKTUBHOCTM AETpYy30pa A0 U nocne
TpaHCypeTpasbHOl pe3eKLMY NpeacTaTeNibHol xenessl, M + m (n = 25)

Parameter | Pre-surgery Post-surgery
IPSS, total score 214+29 18.4 + 2.4
IPSS, storage symptoms (Questions 2, 4, and 7), score 89+15 7.2+1.1
IPSS, urgency (Question 4), score 29+09 3410
IPSS, voiding symptoms (Questions 1, 3, 5, and 6), score 125+ 1.4 11.2+13
QoL, score 47+0.8 4405
Q... mL/s 10.1+0.6 10.8 £ 0.7
Residual urine volume, mL 116.7 +23.6 106.5 + 14.3
In patients after TURP diagnosed with detrusor un- There was no improvement in all study parameters in

deractivity in the long-term postoperative period, there  the long-term postoperative period after TURP compared
were no significant differences in any study parameter to baseline in patients with coexisting hyperactive—un-
compared to baseline (Table 3). The surgery did not im-  deractive bladder (Table 4).

prove symptoms according to the IPSS score, quality of In control patients without dysuria in the long-term
life, peak flow rate, or residual urine volume (Table 3). postoperative period after TURP, there was a significant

DOl https://doiorg/1017816/urovede619917
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Table 5. Dynamics of the main clinical parameters in patients of the control group before and after transurethral resection of the prostate,

M+ m(n=48)

Tabnuua 5. [IMHaMI1Ka OCHOBHBbIX KIIMHMYECKMX MOKa3aTenelt y NaLmeHToB KOHTPOJIbHOI rpynmbl 40 U Noc/e TPaHCYpeTpasbHoi peseKLmm

npeAcTaTenbHol xenesbl, M + m (n = 48)

Parameter Pre-surgery Post-surgery
IPSS, total score 26.9+£3.2 4.3 +1.8"
IPSS, storage symptoms (Questions 2, 4, and 7), score 10.0 + 3.1 1.9+1.3*
IPSS, urgency (Question 4), score 28+13 1.0 +0.8*
IPSS, voiding symptoms (Questions 1, 3, 5, and 6), score 16.9+1.6 2.4+15%
QoL, score 41+1.1 1.2 +0.6*
Q. ML/s 95+23 16.9 £ 1.3*
Residual urine volume, mL 141 +71.4 145 +7.6%

*[l0CcTOBEpPHOE pa3fiuume Mo CPaBHEHMIO C MOKa3aTeIaMM rpynMbl NALMEHTOB C rUNepaKTUBHOCTbIO AeTpy3opa (p < 0,05).

Table 6. Clinical parameters in patients with benign prostatic hyperplasia in the long-term period after transurethral resection

of the prostate, M + m (n = 145)

Tabnuua 6. KnuHudeckve nokasaTenn y maumeHToB ¢ A06pOKayecTBeHHOM runepnniasvell NpeacTaTesibHOM Jenesbl B 0TAaNEeHHOM
nepuofie Nocse TpaHCypeTpasbHoM peseKLnm NpeacTaTesbHol xenesel, M + m (n = 145)

P | Conlmew [
Pre-operative urge incontinence, n 13 (13.4%) 1(2.1%) 4.62;0.03
Urgency, IPSS score >4, n 17 (17.5%) 2 (4.2%) 5.03; 0.03
Type 1 and 2 diabetes, n 16 (16.5%) 2 (4.2%) 4.49; 0.04
Prostate volume <35 cm?, without intravesical protrusion, n 26 (26.8%) 5 (10.4%) 5.13; 0.02

improvement in symptoms and key clinical parameters
(Table 5). When analyzing the examination findings in these
patients, there were no clinical signs characteristic of de-
trusor overactivity or other types of bladder dysfunction.

Thus, detrusor dysfunction increases the risk of per-
sistent LUTS following TURP. When analyzing pre-surgery
parameters, urge incontinence, urgency (IPSS score > 4),
diabetes mellitus, and a small prostate volume without
intravesical protrusion were significantly more common
in patients with detrusor dysfunction than in control pa-
tients without dysuria following TURP (Table 6).

DISCUSSION

Detrusor dysfunction, which was detected by UDS in
75.8% of patients with unsatisfactory surgical outcomes,
was the most common cause of dysuria in patients with
BPH in the long-term postoperative period after TURP.
The majority of patients were diagnosed with detrusor
overactivity (52.6%); coexisting hyperactive—underactive

DOl https://doiorg/1017816/urovede619917

bladder (25.8%) and detrusor underactivity (21.7%)
were less common. The comparison of key clinical pa-
rameters before and after TURP revealed that patients
with detrusor dysfunction had more severe dysuria
prior to surgery, which was characteristic of a spe-
cific form of detrusor dysfunction and persisted after
surgery.

Pre-operative detrusor overactivity is a significant
predictor of persistent storage symptoms, including urge
incontinence, in patients after TURP [14, 15]. Age above
70 years, more than three comorbidities, low maximum
cystometric capacity, and early high amplitude of involun-
tary detrusor activity during UDS are significant predictors
of persistent detrusor overactivity following TURP [16].
Detrusor dysfunction can be caused by 1V0-induced de-
compensation, neurogenic disorders, chronic bladder
ischemia, or a combination of these factors, which is
especially common in older patients [17].

Chronic bladder ischemia and oxidative stress are
known to play a substantial role in the development of




ORIGINAL ARTICLES

LUTS, especially in older patients. Experimental stud-
ies showed that detrusor dysfunction caused by chronic
bladder ischemia can manifest as both detrusor overac-
tivity and detrusor underactivity [18]. Previous studies
suggest that intravesical prostatic protrusion is a more
reliable predictor of IVO than age, total PSA, total pros-
tate volume, detrusor wall thickness [19], peak flow rate,
residual urine volume, and total IPSS score [20]. The de-
gree of intravesical prostatic protrusion significantly cor-
relates with the severity of IVO [21].

The majority of the examined patients were older
patients with comorbidities; most of them had signs of
detrusor decompensation (detrusor overactivity or coex-
isting hyperactive—underactive bladder). It is reasonable
to assume that in a considerable number of patients with
unsatisfactory TURP outcomes, dysuria was caused by
detrusor dysfunction rather than IVO. Urgency and urge
incontinence are signs of detrusor overactivity. Notably,
detrusor overactivity can be induced by IVO, but it is
frequently caused by other factors, such as neurogenic
diseases, bladder ischemia, and urothelial dysfunction.
The study found that unsatisfactory TURP outcomes were
associated with a small prostate volume (< 35 cm?) with-
out intravesical protrusion. This suggests that detrusor
overactivity in these patients was not initially induced
by IVO. As a result, TURP was ineffective in these pa-
tients. They might benefit from adequate conservative
therapy [22].

Fisk factors of persistent LUTS in the long-term post-
operative period after TURP included pre-operative urge
incontinence, frequent and strong urgency, small pros-
tate volume, diabetes mellitus, and the absence of intra-
vesical protrusion. These conditions are associated with
a higher risk of detrusor dysfunction and a lower risk
of IVO. In the presence of these factors, patients should
undergo UDS to determine the severity of IVO and detect
detrusor dysfunction prior to surgery.
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CONCLUSIONS

Detrusor dysfunction is the main cause of dysuria in
patients with BPH in the long-term postoperative period
after TURP. Detrusor dysfunction is observed in 75.8%
of cases with unsatisfactory surgical outcomes. Detect-
ing detrusor dysfunction not associated with IVO prior
to surgery clarifies the eligibility for TURP and, as a re-
sult, improves surgical outcomes. UDS is the primary
diagnostic method for detrusor dysfunction. Fisk factors
of detrusor dysfunction include frequent urgency, urge
incontinence, diabetes mellitus, and a small prostate
lacking the middle lobe. Further studies are required to
clarify the indications for pre-operative UDS in patients
with BPH and LUTS.
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