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® 28 women with leukoplakia of the bladder, clinically manifested by dysuria and pain in the bladder were observed.
All patients have a history of chronic urinary tract infection. At the time of inclusion in the study there were no signs of
exacerbation of cystitis. All patients underwent laser ablation of the altered bladder mucosa. Control examinations were
performed 1, 3, and 6 months after surgery. Positive dynamics of clinical indicators was noted after surgery in all patients.
Tolerance to laser ablation was satisfactory, there were no postoperative complications. A complete recovery of urothe-
lium in the operation area was achieved after 6 months according to control cystoscopy. The results of the study showed

high efficiency and safety of laser ablation of the altered bladder mucosa in patients with leukoplakia.
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®© ITox HaOMIOmEHVIEM HAXORMIVCD 28 SKEHIIVH C JIEVIKOIUIAKIMEN MOYEBOTO MY3bIPsI, K/IIMHIYECKH TIPOSIBIIABILIENICS JU3y et
1 60/IIMM B MOYEBOM ITy3bIpe. Y BCeX MALMEHTOK B aHAMHe3€e XPOHMIecKas MHEKIst MoueBbIX mmyTeit. Ha MOMeHT BKTode-
HIISL B ICCTIE{OBAHYISI TPUSHAKOB 000CTPEeHNsI LUCTHTA He ObI10. BceM 60/IbHBIM BBITIONHEHA /Ta3epHast ab/sILys M3MeHeHHO
CIMBYCTON MOY€BOro Iy3bIpsi. KOoHTponbHble 06cmenoBanms IpoBoann depes 1, 3 u 6 Mec. oce onepanyi. Y Bcex omnepu-
POBAaHHBIX YKEHIIMH OTMeUeHa TIOMIOKMUTEeIbHAS AMHAMIKA KIMHIYECKIX TToKasareseit. [lepeHoCHMOCTh nasepHoil absiumm
ObL1a yOBIeTBOPUTE/IbHAS, OC/IEONIEPALIMOHHBIX OC/IOKHEeHNIT He 6b110. I10 JaHHBIM KOHTPOIBHBIX IIMCTOCKOIIMYECKIX JIC-
CTIeflOBaHNII TIOTHOE BOCCTAHOBJIEHNE YPOTE/Is B 30He OIepalny JOCTUIATIOCh Yepe3 6 Mec. ITOC/Ie ee BhITONMHeHus. Pe3yb-
TaTbl MICC/IEHOBAHMS ITOKA3aIM BBICOKYIO 3((eKTUBHOCTb U 6€30IMacHOCTD BBIIOJIHEHVISI JIa3€PHOI abJISLMM M3MeHeHHO

CIIMBMCTOI MOYEBOTO ITy3bIPsT Y GOBHBIX JIEVIKOIIIAKHEIL.

@ Kntouesvie cno6a: neiiKoIIaKyisi MOI€BOTO IIy3bIpsT; TasepHast ab/LILIsT; XPOHINYECKII LICTUT.

INTRODUCTION

The term “leukoplakia of the bladder” (LB) is ap-
plied to a pathological process in the bladder mucosa
that is based on focal degeneration of the transitional
epithelium into a flat (squamous metaplasia) epithe-
lium with keratinization [1-3]. During cystoscopy LB
appears as areas of whitish plaque, clearly separated
from the unchanged mucosa. There are three conse-

cutive stages in its development: squamous cell mod-
ulation, squamous cell metaplasia, and squamous
cell metaplasia with keratinization [3, 4]. Its exact
prevalence in the general population is unknown;
however it is quite high in women with dysuria
reaching up to 7%-8% [5]. LB is considered as one of
the main causes of persistent chronic pelvic pain in
women [6, 7]. On cystoscopy 114 of 177 women with
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chronic pelvic pain syndrome were diagnosed with
LB (64.4%) [8].

Chronic urinary tract infection and the presence
of factors that result in inflammatory process (bladder
stones, fistulas, etc.) are mainly considered responsible
for causing LB [9]. The bladder mucosa normally has
protective mechanisms owing to the presence of a thin
layer consisting of the mucopolysaccharide substanc-
es, mucin, and glycosaminoglycans. This layer creates
a barrier between the bladder wall and the urine pre-
venting the adhesion of bacteria and other compo-
nents of urine to the mucosa [10]. With leukoplakia its
destruction occurs with an increase in the permeabil-
ity of the epithelium. Concurrently, the difficulty of
adaptive adjustment of the urothelium during bladder
filling at the site of the disease, leads to the diffusion of
urine components into the interstitium. This process
is accompanied by irritation of the submucosal layer
receptors and the development of disease symptoms.
Thus, leukoplakia is characterized by the same patho-
genic mechanisms as interstitial cystitis.

Clinically, LB presents as bladder pain that increas-
es upon filling, urination disorders (pollakiuria, noc-
turia, imperative urges to urinate), and often as dys-
pareunia [5, 11]. These symptoms may have different
degrees of severity with the greatest intensity when the
disease is localized in the neck of the bladder. LB is of-
ten the cause of persistent dysuria and pain above the
womb and in the urethra after a treatment for cysti-
tis, despite an unremarkable urine analysis and the
absence of bacteriuria [8]. It is also associated with a
significant decrease in the quality of life of patients [9].

Conservative treatment methods for patients with
LB include antibacterial, anti-inflammatory, immu-
nocorrective therapy, and intravesical instillation of
hyaluronic acid preparations [3, 9]. However, these
are generally ineffective and usually improve only the
1** stage of the disease comprising the squamous cell
modulation [2]. The most effective treatment modality
is surgery. Transurethral resection and coagulation of
leukoplakia foci are widely employed [5, 13, 14]. In re-
cent years, laser treatments have also gained momen-
tum for LB due to their advantages of causing minimal
surgical trauma, good hemostasis, absence of intraop-
erative complications, rapid cleaning of the bladder
mucosa from the scab, and a short period of postop-
erative rehabilitation [15, 16].

The aim of the study was to evaluate the effective-
ness of laser ablation of LBin women with chronic re-
current cystitis.

MATERIALS AND METHODS

Thirty-two women with LB, aged 19-56 years
(mean age, 39.6 years) were under the care of the Uro-
logy Department of the hospital at the Medical Center
of the President of the Republic of Kazakhstan (Nur-
Sultan city). Dysuric symptoms (frequent and pain-
ful urination, nocturia, urgent urge to urinate) and
discomfort and/or painful bladder were observed in
28 patients. These symptoms disturbed 3 (10.7%) pa-
tients for less than 3 years, 16 (57.2%) for 3-6 years,
6 (21.4%) for 6-9 years, and 3 (10.7%) for more than
10 years. The severity of symptoms was independent
of the age of the patients; however, it increased with
the disease duration. In 4 women, LB was accidentally
detected during ureterorenoscopy performed for uro-
lithiasis. It should be noted that these patients did not
have any complaints of urination disorders and pain-
ful bladder. All 32 patients were found to have LB le-
sions located in the area of the Lieto triangle. At the
same time, 4 (12.5%) patients had separate nodules
of metaplasia in the urogenital triangle, 18 (56.2%)
had LB portions involving 1/3™ of its area; while in 6
(18.8%) patients 2/3™ of the area was involved, and in
4 (12.5%) patients the entire surface of the urogenital
triangle was involved.

Previously, all 28 patients with LB and the pres-
ence of clinical symptoms were repeatedly prescribed
courses of a conservative therapy (non-specific anti-
inflammatory drugs, antibacterial drugs, instillation
of antiseptics in the bladder, physical therapy, etc.)
with a short-term or no positive effect. As outpatients,
patients underwent laboratory tests including bacte-
riological examination of urine, ultrasound examina-
tion of the kidneys and bladder with the determina-
tion of residual urine, uroflowmetry, and diagnostic
cystoscopy.

At the time of hospitalization, all patients had no
signs of active inflammatory process in the bladder; the
titer of microorganisms did not exceed 103 CFU/ml.
According to ultrasound data, the volume of residual
urine in the patients did not exceed 50 ml. All 28 pa-
tients with LB underwent laser ablation of the altered
bladder mucosa under intravenous anesthesia. Af-
ter determining the endoscopic landmarks, using a
Karl Storz cystoscope (17 Ch), biopsy of the altered
mucosal areas was obtained. Then a flexible light fi-
ber with an end emitter of a Dornie Multi Beam di-
ode laser (Germany) was carried out through the
working channel of the cystoscope and laser ablation
of a section of the altered urothelium was made in a
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Results of examination of patients before and after laser ablation of bladder leukoplakia (n = 28)

Pe3ynbrarsl 00CenoBaHmsA O0TbHBIX KO ¥ IOCTIE TA3ePHOI AG/IANM TeIKOIUIAKMY MOYEeBOro Iy3bIps (1 = 28)

1 month 3 months 6 months
Index Before surgery
after surgery after surgery after surgery
Average quantity of urination per day 112+21 7.8 +1.8% 7.2+ 1.2% 6.2+ 1.8*
Average index Q. ml/s 129+ 1.3 158 + 2.6 18.1 + 2.9* 18.2 +2.8*
Amount of residual urine, ml 448 +6.1 18.6 £ 3.1* 9.8 +1.8* 8.1+2.6"

Note. * Significant whencompared with the results before treatment (p < 0,05)

continuous mode at a power of 10-20 W. The dura-
tion of the surgery depended on the area of the altered
epithelium and averaged 8-10 minutes. After comple-
tion of the treatment, the bladder was drained with a
Foley’s urethral catheter. In the postoperative period,
patients underwent a complex conservative therapy
(non-specific anti-inflammatory drugs, antibacterial,
and hemostatic drugs). All patients were prescribed
phytotherapy with Canefron N, according to the stan-
dard methods for the prevention of exacerbations of
lower urinary tract infections [17], continuously for
the first 6 months, and then recommended to repeat
treatment courses for 3 months twice a year. Control
studies and cystoscopy were performed for patients
1, 3, and 6 months after the treatment. The effective-
ness of the treatment was assessed on the basis of the
subjective improvement of patients’health, absence of
cystitis relapses, and cystoscopic picture-restoration of
the epithelium of the bladder mucosa without signs of
metaplasia.

RESULTS

All patients responded well to the surgical treat-
ment. No postoperative complications were observed
in any of the patients after laser ablation. The urethral
catheter was removed on the 2™ day postoperative-
ly, and urination was restored in all patients. By the
time of discharge from the hospital (3™ day postop-
eratively), all women reported improvements in their
subjective health - reduced pain in the bladder during
urination and decrease in the frequency of urination.
One month postoperatively, examination of the pa-
tients revealed significant improvements in the main
observed indicators. All 28 patients had a significant
decrease in the severity of dysuria. We observed a
decrease in the number of urinations per day and an
increase in the rate of urine flow according to uroflow-
metry. All patients noted the disappearance or signifi-
cant reduction of pain in the bladder. In control ex-
aminations at 3 and 6 months, positive changes were
observed that were detected 1 month after the surgery

(see table 1). Three months postoperatively, the women
observed normalization in general health, along with
the absence of urination disorders. At 6 months post-
operatively, none of the treated patients had relapses
of cystitis, and the patients noted an improvement in
their quality of life.

Intraoperatively all patients underwent a biopsy
of the altered sections of the bladder mucosa. On his-
topathology, all patients showed signs of chronic in-
flammatory process in the bladder wall with varying
degrees of squamous cell metaplasia. Histologically,
the bladder mucosa was described asbeing lined with
a multilayered flat non-corneal epithelium with acan-
thotic strands of various sizes due to the proliferation
of cells of the malpighian layer and the proliferation
of basal cells. The basal membrane was well traced
throughout. The underlying stroma had moderate
edema, nodules of fibrosis, diffuse lymphoplasmocytic
infiltration, and vessels with thickened walls. In cells
of the multilayered flat epithelium, especially in the
spiny layer, large vacuoles were observed in the peri-
nuclear zone, indicating a vacuolar dystrophy (Fig. 1).

Fig. 1. The mucous membrane of the bladder. Chronic cystitis with squa-
mous metaplasia of the epithelium. In the cells of the stratified squamous
epithelium, especially in the spiky layer, the presence of large vacuoles
(vacuole dystrophy) in the perinuclear zone are revealed (stain hemato-
xylin-eosin, x100)

Puc. 1. OGpasel; cim3uctoii 060/104KH MOYEBOTO My3bIpst. XPOHHUECKHIT
LIUCTUT C MJIOCKOKJIETOUHOH MeTariazuel snutens. B kjieTkax MHOro-
CJIOFHOTO TIOCKOTO STHTEJHsI, OCOOEHHO B LIHMOBATOM CJIO€, HAJIMuHe
GOJIBIIMX BaKyoJell B MepuHyKJIeapHOil 30He — BaKyoJlbHast JUCTPOQHs
(0Kpacka reMaTOKCHJIMHOM M 9031MHOM, yBeJjinuerre x 100)
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Fig. 2. The mucous membrane of the bladder. Chronic cystitis with squa-
mous metaplasia of the epithelium and foci of glandular cystitis. In the
cells of the stratified squamous epithelium, the presence of huge vacuoles
with a shift of the nucleus to the periphery (balloon dystrophy) is revealed.
In the underlying stroma are glandular structures of various sizes (glandu-
lar metaplasia) of the epithelium of the Brunn’s glands) (stain hematoxy-
lin-eosin, x200)

Puc. 2. OGpasel; cmM3ucToil 060/10UKH MOYEBOTO My3bIpst. XPOHHUECKHIT
LMCTHT C MJI0OCKOKJICTOUHOI MeTarjiasuel SUTe/Usl i ouaraMu yKeJieu-
CTOroO LMCTHTA. B K/€TKax MHOrOCJIOHHOrO MJIOCKOTO SMUTENHS HaJHuHe
OFPOMHBIX BaKyoJlell cO CMeLIeHHeM sijipa Ha repudepuio — GasioHHast
uctpodust. B noanexkaiiei ctpome eJie3ucTbie CTPYKTyphbl PasiuuHoro
pasmepa (>keJsie3ucTast MeTan/asus sruTe s GPYHHOBCKHX KeJie3) (oKpa-
CKa reMaToKCHJIHHOM H 303MHOM, yBesnueHne x200)

In a number of samples at various sites in the cells of
the squamous epithelium, over the entire thickness of
the layer, large vacuoles were present with an offset
core to the periphery, indicating a balloon degenera-
tion, and the stroma was determined to be comprising
glandular structures of various sizes (Fig. 2).

During control cystoscopy, a month after the la-
ser ablation, areas of coagulated mucosa, moderate
edema, and moderate hyperemia were observed in the
surgical zone. At 3 months postoperatively, moderate
edema and moderate hyperemia persisted; however, a
fresh whitish epithelium appeared with a still weakly
expressed vascular pattern. At the control examina-
tion, 6 months postoperatively, the normal structure
of urothelium in the bladder was restored.

DISCUSSION

The use of laser ablation of the altered bladder mu-
cosa is an effective treatment for women with LB and
chronic recurrent cystitis. The advantages of this tech-
nique are its minimally invasive nature, no complica-
tions, minimal time of anesthesia and surgery, and
the surgical effect of a diode laser only on the surface
layer of the metaplastic epithelium without damaging
the urothelial growth layer. According to our obser-
vations, the diode laser provides a high-quality abla-
tion of metaplasia, and the end-beam fiber provides
maximum access throughout the surgical field, a spot

work even in hard-to-reach areas behind the neck of
the bladder, and also allows performing comfortable
coagulation hemostasis after taking a biopsy from the
bladder mucosa. This ultimately leads to a rapid and
complete restoration of normal urothelium and, in
turn, the earliest relief from dysuria and pain symp-
toms. We believe that the absence of clinical symptoms
in 4 women with metaplasia of the bladder (who were
observed without any surgical treatment), was due to
the lack of urine permeability through the bladder
mucosa. All 4 patients were of fertile age: 3 patients
aged 31-40 years; while 1 was 41 years old. Histologi-
cal examination of the biopsy revealed chronic cystitis
with squamous epithelial metaplasia without kerati-
nization. We believe that such changes in the bladder
epithelium by the type of metaplasia without clini-
cal symptoms do not warrantsurgical intervention;
such patients should be monitored in an outpatient
facility.

During the 1-year follow-up period, none of
the patients had an exacerbation of the infectious
process in the bladder that was also facilitated by
prescribing therapeutic and preventive courses of
phytotherapy.

CONCLUSION

Laser ablation of altered mucosa is an effective and
safe method for the surgical treatment of patients with
LB and chronic urinary tract infection.
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