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Thulium laser enucleation of the prostate in patients
with large benign prostate hyperplasia and acute
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BACKGROUND: Benign prostatic hyperplasia is the most common urological disease in older men, leading to the develop-
ment of bladder outlet obstruction and a decrease in the quality of life of patients. The choice of the method of surgical treat-
ment of benign prostatic hyperplasia with large prostate volumes is the subject of discussion. There is also no unified approach
to the management of patients with acute urinary retention due to benign prostatic hyperplasia.

AIM: To evaluate the results of thulium laser enucleation of the prostate in patients with large benign prostatic hyperplasia
associated with acute urinary retention.

MATERIALS AND METHODS: The present study included the results of treatment of 237 patients with benign prostatic
hyperplasia with a prostate volume of more than 80 cm?®, of which 97 were hospitalized in the urology department for acute
urinary retention. The age of the patients ranged from 51 to 89 years (average 70.2 years). The volume of the prostate gland
ranged from 80 to 150 cm® (mean 128.3 cm?®). The control examination was performed on the 2" day, as well as 3, 6 and
12 months after the surgery.

RESULTS: Surgical intervention was performed using a thulium fiber laser device FiberLase U1 (IRE-Polyus, Russia) with
a power of 120 W. The time of surgery ranged from 63 to 127 minutes (average 74.3 minutes). The irrigation system was turned
off on the 1" day of the postoperative period. The duration of urethral catheterization averaged 2.7 days. None of the patients
in the study required blood transfusion or repeated surgery to coagulate the vessels of the prostate bed. After removal of the
urethral catheter, all patients urinated on the first attempt. In 7 patients (2.95%), after removal of the urethral catheter, urinary
incontinence was observed, during the first 6 months after the operation, urinary retention was restored in all of them. We did
not note significant differences during the intra-, early and late postoperative period in operated BPH patients with and without
acute urinary retention.

CONCLUSIONS: ThuLEP is an effective and safe method of surgical treatment of patients with benign prostatic hyperplasia
with a prostate volume of more than 80 cm?, complicated by acute urinary retention.

Keywords: thulium laser; prostate enucleation; acute urinary retention; bladder outlet obstruction; benign prostatic
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AxkmyaneHocme. [JobpokauecTBeHHas rvnepnnasus npeacTaTesibHoOl Jenesbl — Haubonee YacToe yponormyeckoe 3a-
boneBaHne MyX4WH CTapLUeli BO3PaCTHOW rpynmbl, NPUBOASALLEE K Pa3BUTUI0 MH(DPaBE3NKaNbHON 0OCTPYKLMM U CHUKEHMIO
KauyecTBa XM3HM NaumeHToB. Bbibop MeToaa xvpypruyeckoro fiedeHus npu 6onblumx obbeMax NpocTaThl ABASETCA NpeaMe-
TOM AucKyceuin. OTCyTCTBYET TaKKe eaWHBIN MOAXOL, K TaKTUKe BefeHUs NaLMeHToB C OCTPOM 3aflepKKOi MouK BCleaCcTBme
3T0ro 3abonesaHus.

Llene — oueHWTb pe3ynbTaThbl TYSIMEBOW N1A3epPHON 3HYKIEALMU MPeACcTaTeNbHON Xese3bl Y NauMeHToB ¢ AobpoKaye-
CTBEHHOW rvnepnasuen NpeAcTaTeNibHONM ene3sbl 00NbLUMX pa3MepoB Ha GOHe OCTPOI 3alePIKKM MOUM.

Mamepuanel u Memodsl. B HacTosLlee UCCef0BaHWe BKIKOYEHbI pe3yNbTaThl leveHns 237 naumeHToB ¢ Jobpokadye-
CTBEHHOW rUnepniasueil NpeacTaTesbHoi Xenesbl 06beMoM npoctatkl 6onee 80 cM®, 3 KoTopbIx 97 BbiIM rocnMTanU3npo-
BaHbl B YPOJIOTMYECKOE OTAENEHME MO NOBOAY OCTPOM 3afiepKu Moum. Bospact naumentoB — ot 51 o 89 net (B cpenHem
70,2 rona), ob6bem npeactarenbHoi xenessl — ot 80 fo 150 cM® (B cpeanem 128,3 cM®). KontponbHoe obcnenoBaHme npo-
BOAWIM Ha 2-e CYTKY, a TaKkKe yepe3 3, 6 1 12 Mec. nocne onepauuy.

Pe3ynemamel. OnepaTvBHOe BMeLLaTeNbCTBO NPOBOAMIIM C NOMOLLbIO TYNIMIA-BONOKOHHOO na3sepa FiberLase U1 MoLHo-
cTbto 120 Br. Bpemsi onepaTvBHOro BMeLLaTesbCTBa COCTaBnsAno ot 63 Ao 127 MuH (B cpeHeM 74,3 MuH). CucteMy opoLLeHMs
OTKJIK0YanW B NepBble CYTKW MOC/eonepaLyoHHoro nepuoaa. [nntensHocTb KateTepusaumm B cpegHeM cocTaBuna 2,7 AHs.
Hu ogHOMy naumeHTy U3 uccnefoBaHus He noTpeboBanock NpoBefeHUe reMoTpaHcdy3ui, a TaKKe NOBTOPHOE OnepaTMBHOE
BMeLLaTeNbCTBO C Liefbi KoarynsLumum cocyAoB Jioxa npeAcTaTesibHom Jenesbl. [locne yaanenus ypetpanbHOro Katetepa Bce
NaLMeHTbl MOYUNUCL C NepBoi MonbiTkK. Y 7 naumenToB (2,95 %) nocne yaaneHus ypeTpanbHoro KateTepa Habmoganoch
HefiepXKaHue Mouu, B TEHEHWUM NEPBbLIX 6 MeC. NOC/e onepaumn yaepxaHue Mouu BOCCTAHOBMIOCH Y BCex. Mbl He 0TMeTUAM
CYLLIECTBEHHbIX Pa3/IM4KiA B TEHEHWE UHTPA-, PAHHENO U NO3LHErO NOC/E0NepaLMoHHOr0 NepUoAa Y 0NepUpoBaHHbIX HONbHbIX
A06poKayYecTBEHHON rynepnia3veit NpeacTaTenbHO Xene3bl C 0CTPOM 3afepKKOM Moum 1 be3 Hee.

Bbigodbl. MeTop TynMeBOI Na3epHoi 3HyKNeaLun npeactatenbHoii xenessl ThuLEP sBnsetca apdekTBHbIM 1 be3onac-
HbIM METOZ,OM XMpYPruYecKoro neyeHus 6osbHbIX [0OpOKaYeCTBEHHON rMNepnIasuen NpeacTaTeNlbHoN Xenesbl ¢ 06beMoM
npoctatbl 6onee 80 cM®, OCIOKHUBLLENCA OCTPON 3a[IEPXKON MOYM.

KntoueBble cnoBa: TynueBbIii Na3ep; aHyKeaUmns NpeAcTaTeNIbHON Xenesbl; 0CTpas 3afiepKa Mouu; HbpaBe3uKanbHas
06CcTpyKLMSA; nobpOKayecTBEHHAA rynepniasus npeactatenbHoii xenessl; ANMK; ThuLEP.
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BACKGROUND

Benign prostatic hyperplasia (BPH) is the most common
urological disease in older men. Its significance is due to
not only its high incidence but also associated infravesi-
cal obstruction and lower urinary tract symptoms (LUTS),
which negatively affect the quality of life (QoL) of pa-
tients [1, 2]. With BPH progression, urethral obstruction
occurs, which can cause an overdistended bladder. The
latter impairs blood flow in the bladder wall, causing
ischemia and hypoxic damage [3, 4]. Several treatment
options are available for patients with BPH. With mild
LUTS and absence of a significant deterioration in the
outflow of urine from the bladder, expectant management
or pharmacotherapy is necessary [1]. In cases of severe
infravesical obstruction and the presence of complica-
tions and failure of conservative therapy, surgical treat-
ment is recommended [1]. Acute urinary retention (AUR)
is one of the most serious complications of BPH, which
requires emergency bladder drainage by the placement
of a urethral catheter or cystostomy drainage. Recently,
conservative management of patients with AUR, that is,
emptying the bladder using a single catheterization and
subsequent administration of alpha-adrenoblockers, has
become widespread. The analysis revealed that with this
approach, unassisted urination is restored in >60% of pa-
tients with AUR [5]. Emergency surgical intervention in
patients with BPH-related AUR remains debatable. Some
researchers argue that immediate surgical treatment of
patients with AUR may increase the mortality rate of such
patients because of the high risk of purulent and septic
complications and bleeding. In recent years, the number
of transurethral resections of the prostate (TURP) per-
formed in patients with new-onset AUR has been gradu-
ally decreasing [6]. Moreover, some authors testify that
urgent transurethral interventions on the prostate show
good results and are not a risk factor for the development
of purulent and septic complications in patients with AUR
[4, 6]. For the surgical treatment of patients with BPH, in
addition to open surgeries and TURP, laser technologies
have become widely used in recent years. One of them is
thulium laser enucleation of the prostate (ThuLEP), which
uses laser energy to remove prostate tissue [7, 8]. Clini-
cal studies have revealed several advantages of ThuLEP
over other surgical methods for the treatment of patients
with BPH [9]. Moreover, studies on the use of ThuLEP in
patients with BPH-related AUR are clearly not sufficient,
which determined the relevance of this study.

The work aimed to evaluate the efficacy and safety of
ThuLEP in patients with BP-related AUR.

MATERIALS AND METHODS

From January 2021 to February 2022, ThuLEP was
performed on 472 patients with BPH at the Urology
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Department of St. Petersburg City Hospital No. 15. This
study included the results of treatment of 237 patients
with BPH having a prostate volume of >80 cm?, including
97 patients who were hospitalized in the urology depart-
ment for acute urinary retention. The mean age of the
patients included in the study was 70.2 (51-89) years, the
mean duration of LUTS was 63.1 months, and the mean
prostate volume measured by transrectal ultrasound was
105.8 + 23 (80-138.3) cm®.

The inclusion criteria were as follows:

o Surgical treatment of BPH (recurrent urinary
retention, severe infravesical obstruction, large
residual urine volume, and ineffectiveness of pre-
vious drug therapy)

Prostate volume >80 cm®

» Moderate and severe LUTS (International Prostate
Symptom Score [IPSS] >8 points, QoL > 3 points).

« The exclusion criteria were as follows:

+ Acute or active chronic infectious and inflamma-
tory diseases of the urinary and genital organs

« Suspected prostate or bladder cancer

« Surgical interventions on the lower urinary tract
and prostate in history

« Neurogenic dysfunction of the bladder

+ Bladder stones

All 237 patients with BPH included in this study were
distributed into two groups. Group 1 included 97 pa-
tients with AUR admitted in an expedited manner, and
group 2 included 140 patients without AUR and admit-
ted on a scheduled basis. On the day of hospitalization,
a Foley urethral catheter was inserted into patients with
AUR, and antibiotic therapy and alpha-blocker tamsulo-
sin at a dose of 0.4 mg once a day were administered.
On day 3, the urethral catheter was removed. In 53 (55%) of
97 patients, unassisted urination was restored; how-
ever, the volume of residual urine in 40 (75.5%) of them
was >100 mL. In 44 patients who had non-recovery of
unassisted urination, the urethral Foley catheter was re-
peatedly inserted.

Upon admission to the urological hospital, all patients
underwent preparation for surgical intervention, which
included a comprehensive urological examination. Emer-
gency surgery was defined as surgical intervention within
3-7 days of indwelling urethral catheter placement for
AUR. Patients underwent a physical examination, clini-
cal and biochemical blood tests, coagulography, clinical
urine test, pulmonary radiography, electrocardiography,
urine culture for microflora, ultrasonography of the kid-
neys, bladder, and prostate (using a transrectal sen-
sor), and multiparametric magnetic resonance imaging
of the small pelvis. Patients with unassisted urination
underwent uroflowmetry and measurement of the maxi-
mum urine flow rate (@,,,,) and residual urine volume.
The severity of BPH symptoms was assessed using
the IPSS questionnaire, and the QoL was evaluated

m
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using the QoL scale. As the risk of purulent and septic
complications increases during urgent surgical interven-
tions in patients with AUR, attention was paid to identify-
ing signs of symptomatic or asymptomatic urinary tract
infection.

All patients included in the study underwent
ThuLEP using a 120 W FiberLase U1 thulium fiber laser
(IRE-Polyus, Russia). During surgery, a two- or three-lobe
prostate enucleation technique was used, after which the
prostatic tissue was subjected to morcellation. In addi-
tion, 135 (56.9%) patients underwent surgery using the
three-lobe method, and the two-lobe method was used
in 102 (43.1%) patients. Perioperatively, the duration of
surgery, changes in blood hemoglobin levels, duration
of irrigation and bladder catheterization, and duration of
hospitalization were evaluated. Postoperative evaluation
was performed on day 2 and 3, 6, and 12 months after
surgery. The level of total prostate-specific antigen (PSA)
was assessed 12 months after the surgery. All adverse
events were recorded. The severity of postoperative com-
plications was assessed according to the Clavien-Dindo
classification of surgical complications.

Statistical processing of the study results was per-
formed using Statistica v. 10.0. Quantitative variables
were presented as the arithmetic mean (M) and standard
deviation from the arithmetic mean (o), whereas qualita-
tive variables were described by absolute and relative
frequencies (percentages). Differences were considered
statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Clinical and laboratory parameters were not signifi-
cantly different between the two groups in terms of their
average age, prostate volume, IPSS score, and blood
hemoglobin level. Moreover, group 1 had a significantly
worse QoL indicator, a lower maximum urine flow rate,
and a larger residual urine volume. In group 1, symptoms
were assessed according to the IPSS questionnaire and
the QoL according to the QoL scale, and uroflowmetry
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and measurement of residual urine volume were per-
formed only in patients who recovered unassisted urina-
tion (Table 1).

Perioperative parameters were not statistically sig-
nificantly different between groups 1 and 2 in terms of
surgery duration, changes in intraoperative blood he-
moglobin level, duration of postoperative irrigation, and
postoperative catheterization of the bladder (Table 2).
Since group 1 was hospitalized for AUR had an indwelling
urethral catheter for 3 days and preoperative preparation
was performed and group 2 underwent surgery on days
1-3 after hospitalization, the duration of hospital stay
before surgery and the total duration of hospitalization
in group 1 were significantly longer than that in group
2. Moreover, no differences were found in the duration
of postoperative hospital stay between groups 1 and 2
(p > 0.05). No serious perioperative adverse events oc-
curred in any patient.

Postoperatively, both groups had their first attempt
at urination after the removal of the urethral cathe-
ters. However, 4 (4.4%) patients in group 1 and 7 (5%)
in group 2 had difficulty urinating after the removal of
the urethral catheter, which required re-catheterization.
Catheters were indwelled for another 3 days in these
patients, and after removal, all patients had unassisted
urination.

On the next day after removal of the urethral cathe-
ter, the leukocyte counts in the urine of group 1 were
significantly higher than that of group 2 (27 + 6.3 ver-
sus 13 +7.7, p < 0.01), whereas no clinical signs of uri-
nary tract infection were noted. In 5 (4.85%) patients in
group 1 and 3 (4.2%) in group 2, signs of urinary incon-
tinence were noted after the urethral catheter removal.
Urine withholding was restored in all patients within the
next 6 months.

The clinical indicators in both groups 3, 6, and
12 months after ThuLEP are presented in Table 3.

In the examination of both groups 3, 6, and 12 months
after surgery, no statistically significant differences in
all indicators assessed (IPSS questionnaire score, QoL

Table 1. Clinical and laboratory parameters of groups 1 and 2 before surgery (n = 237)
Ta6nuua 1. KnuHuueckue v nabopaTopHble NoKasaTeny naumeHToB 1-# v 2-1 rpynn no onepaumu (n = 237)

Indicator Group 1 (n=97) Group 2 (n = 140) p
Age, years 712+ 4.5 703+3.9 0.75
Prostate volume, cm? 103 + 22.1 108 + 19.5 0.22
IPSS, score 315+28 23.6 £25 0.14
Qol, score 49 +0.3 32+07 0.03
Blood hemoglobin, g/L 113+7.2 118+ 15 0.78
Residual urine volume, mL 199 + 24.0 62 +28.0 0.001
Q... mL/s 47+30 7.1+20 0.03

max?
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Table 2. Perioperative parameters of groups 1 and 2 (n = 237)
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Tabnuua 2. lepronepaumoHHble NoKasaTenu naumeHTos 1-i v 2-i rpynn (n = 237)

Indicator | Group 1 (n=97) | Group 2 (n = 140) | p
Duration of surgery, min 102 + 15.0 93+13 0.09
Decrease in blood hemoglobin, g/L 8.1+14 7.3+2.1 0.05
Duration of bladder irrigation, days 0.9+0.2 0.6 +0.1 0.12
Duration of bladder catheterization, days 31+09 3.6+0.3 0.12
Total duration of hospitalization, days 10.7+0.8 6.4+09 <0.001
Duration of hospital stay before surgery, days 58+0.8 1.6 £0.5 <0.001
Duration of hospital stay after surgery, days 4907 48 +0.6 0.64

Table 3. Clinical parameters of groups 1 and 2 at 3, 6 and 12 months after surgical treatment (n = 237)*
Tabnuua 3. KnuHudeckue nokasatenu naumeHTos 1-ii v 2-i rpynn yepes 3, 6 1 12 Mec. nocne onepaTuBHOro Nieyenus (n = 237)*

Indicator Group 1 (n=97) Group 2 (n = 140)

3 months after surgery

IPSS, score 14.4 + 3.2 11.9+23

QolL, score 2.1+£0.3 1.9+0.2

Q... mL/s 225+217 23.1+1.6

Residual urine volume, mL 28.9+11.0 27.4+ 11
6 months after surgery

IPSS, score 7.7 +3.1 7.0+£25

QolL, score 1.9+04 1.5+0.3

Q... mL/s 19.8+35 207 +2.9

Residual urine volume, mL 11.7 £ 14 157+ 1
12 months after surgery

IPSS, score 5.4+23 52+16

QolL, score 1.3+£0.2 1.2 +0.4

Q... mL/s 19.8+ 3.4 191+ 1.4

Residual urine volume, mL 7.6+11.0 7.4 +£13.0

*For all indicators of groups 1 and 2, the differences are not significant (p > 0.05).

according to the QoL scale, residual urine volume, and
maximum urine flow rate) were noted. The PSA level in
the blood serum 12 months after surgery did not differ
between groups 1 and 2, with 2.3 £ 1.2 and 2.2 + 1.6 ng/
ml, respectively (p > 0.05).

In 21 (23.2%) patients in group 1, symptomatic urinary
tract infections were registered during the follow-up pe-
riod, which did not differ statistically significantly from
their incidence in group 2 (n = 26, 18.6%, p > 0.05). After
12 months, bladder neck necrosis developed in 3 (3.3%)
patients in group 1, which required surgical treatment
(laser resection of the bladder neck), after which ad-
equate urination was restored.

Thus, our results indicate the high efficiency of
ThuLEP in patients with AUR because of large BPH.
No significant differences were found in the intra-, early,

DOl https://doi.org/10.17816/uroved501787

and late postoperative period in patients with BPH who
underwent surgery with and without AUR.

CONCLUSION

ThuLEP is an effective and safe method for the treat-
ment of patients with BPH having a prostate volume of
>80 cm?, complicated by AUR. The surgery results in
these patients were nearly identical to those without AUR.
A wider introduction of ThuLEP for the surgical treatment
of patients with BPH appears reasonable.
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