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® The results of surgical treatment of 59 women (average age 31.9 + 1.3 years) who underwent laser ablation of para-
urethral cysts using the Lakhta-Milon laser apparatus (Russia) (diode laser with a wavelength of 0.97 um) are pre-
sented. The postoperative period in all patients proceeded without serious complications. The average hospital stay
was 1.7 + 1.5 days. 4 weeks after surgery, all 59 patients noted improvement such as lack of dysuria, only 10 (16.9%)
had minor discharge from the genital tract. 6 weeks after surgery all 59 operated patients had wound epithelization.
Conclusion: The treatment of paraurethral cysts should be surgical and as radical as possible. The operation of choice is

laser ablation of paraurethral formations.
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® Mpencrasnennt Ppe3y/IbTaThl XMPYPIUIECKOTO JIedeH A 59 keHIIMH (cpegHnit Bospact 31,9 + 1,3 roga), KOTOpBIM
BBIMTOJTHSIN JTa3ePHYI0 ab/IALNIO TapaypeTpaabHbIX KUCT C MCIIONb30BaHIeM Ia3epHOro anmapara «J/laxta-Munon»
(Poccms) (nuopHblil naszep ¢ pmiHON BonHbL 0,97 MKM). ITocmeonepanMoHHBI IIepUOJ y BCeX OOIbHBIX IIPOTEKa
6e3 cepbe3HbIX 0CNOKHeHMIT. CpefHAS NIUTeIbHOCTD TOCIUTANIN3aluu cocTasuna 1,7 + 1,5 gHeit. Yepes 4 Hemenn
mocste onepanuy Bce 59 6OIBHBIX OTMeYaNN YAy4LIeHe COCTOSIHISI — OTCYTCTBUE fu3ypun, Tonpko y 10 (16,9 %)
COXpaHAMNCh He3HAYUTENbHbIE BbIJie/IEHN A U3 TONOBLIX Iy Tell. Uepes 6 Heflenb MOC/Ie oNlepaluy y Bcex 59 onepu-
POBAHHBIX MAIMEHTOK OTMeYaach SIMUTeNN3alus paHbl. JledeHne mapaypeTpaabHbIX KUCT HODKHO OBITb XUPYP-
IMYeCKMM M MaKCUMaJIbHO paiMKanbHbIM. Omnepanueil BlOOpa sABJIAeTCA JladepHas abaALMsA IapaypeTpaabHBIX

o6pa3oBaHMIt.

® Kntouesvie cnosa: napayperpanbHas KUCTa; Ta3epHast abnaiinsi; CKUHMEBDI JKeTe3bl.

INTRODUCTION

Paraurethral cyst is a benign lesion originating
from glands located around the urinary tract. Fe-
male urethra measures 3-4 cm in length and 7-8 mm
in diameter. The urethra, along its almost entire
length, is adjacent to the anterior wall of the vagina.
The proximal part of urethra is separated from the va-
gina by loose connective tissue, whose volume gradu-

ally decreases, and the urethra becomes embedded
in the vaginal wall. At this part, the urethra could be
easily palpated. Female urethra is surrounded by nu-
merous paraurethral glands. The number of glands
may be over 30. Paraurethral glands develop from
the urogenital sinus and open predominantly into the
distal part of the urethra [1]. Skene’s glands are the
largest paraurethral glands. These paraurethral glands
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are named after Alexander Skene. Skene’s glands were
first described in 1672 by Dutch anatomist Regnier de
Graaf. He was also the first to indicate the substan-
tial similarity of these glands with the male prostate.
Two centuries later, in 1880, American gynecologist
Alexander Skene described paraurethral glands in de-
tail and supposed its definite secretory function [2].
In 1947, a 3D model of paraurethral glands was cre-
ated and used to determine the dimensions, num-
ber, and types of paraurethral ducts; the model also
revealed paraurethral glands as a complex system of
tubuloalveolar glands located predominately near ex-
ternal and internal urethral orifices and not regularly
along the entire urethra [3].

Skene’s glands are relatively large botryoidal plex-
uses which are homologous with the prostate gland.
During sexual activity, these glands secrete a fluid
containing prostate-specific antigen, prostate-specific
acid phosphotase, zinc, and fructose [4, 5]. The role of
paraurethral glands in women have been long consid-
ered as negligible. Currently, the supposed functions
of Skene’s glands is as a protective barrier for urethra
during sexual intercourse due to its antimicrobial ac-
tivity, providing local protection from microbial inva-
sion [6]. Skene’s glands undergo substantial changes
in different periods of woman’s life: hypertrophy dur-
ing pregnancy, involution in postpartum period, and
atrophy in menopause [7].

The incidence of paraurethral cystic lesions in
women aged 20-60 years accounts for 1% to 6% [8].
Paraurethral cysts may commonly be confused with
other diseases, predominantly with lower urinary
tract infections.

The leading cause of paraurethral cysts is an obtu-
ration of one or several ducts of paraurethral glands
[8]. In this case, a gland increases in size, and infec-
tion develops with abscess formation and subsequent
drainage of abscess into the urethral lumen. The com-
mon causes of paraurethral cysts include inflamma-
tion and surgical interventions on the urethra. Ure-
thral lesions may be secondary to delivery trauma or
caused by surgical trauma during episiotomy or uri-
nary tract surgical intervention [9].

Paraurethral cysts are commonly asymptomatic
and found accidentally during gynecological exami-
nation. Symptoms develop in the setting of cyst in-
fection and in large lesions. Clinical manifestation of
infected paraurethral cyst has two stages. First, dys-
uria and urethral discharge appear. Then, with the de-
velopment of chronic inflammation around the cyst,

pelvic pain with dyspareunia may occur. For this stage
of cyst evolution, the most common clinical signs in-
clude urine mixed with pus, foreign body sensation in
urethra, induration, and pain in paraurethral area [9].
Acute urinary retention may develop in women with
large paraurethral cysts.

Although several publications reported the suc-
cessful non-surgical management of paraurethral
cysts [10], surgery remains the main treatment
modality [9]. Marsupialization, partial surgical re-
section, and transvaginal cyst dissection are sug-
gested; however, most authors recommend complete
excision [9, 11, 12]. Recurrence and post-operative
complications, such as urethrovaginal and vesico-
vaginal fistulae, urethral stricture, urethral pain
syndrome, urinary incontinence, recurrent urinary
tract infection, and bleeding with hematoma, may
develop.

This study aimed to investigate the efficacy and
long-term outcomes of laser ablation of paraure-
thral cysts. This technique showed good results in
treatment of other urinary tract diseases in wo-
men [13].

MATERIAL AND METHODS

A total of 59 females with paraurethral cystic le-
sions were examined and treated in an urology clinic
in I.P. Pavlov First St. Petersburg State Medical Uni-
versity. The mean age was 31.9 + 1.3 years, and the ma-
jority (51 (86.4%)) of patients were aged 20-50 years.
The duration of disease varied from 6 months to
36 months (mean time, 9.44 + 6.7 months). The cysts
were in dimension of 10 mm to 30 mm (mean,
13.9 + 5.2 mm). All patients with paraurethral lesions
underwent the following studies: urethrocystoscopy;,
and transvaginal ultrasonography. During suspicion
of a connection between the cyst and the urethra a
voiding cystourethrography and contrast-enhanced
magnetic resonance imaging of the pelvis were per-
formed. No connection between the cyst and the ure-
thra was confirmed. Gynecological examination re-
vealed dimensions and location of paraurethral cysts.
Physical examination commonly showed masses on
anterior vaginal wall, and purulent discharge from
the urethra was observed during palpation. Paraure-
thral cysts located in the distal third of the urethra in
45 (76.3%) patients, in the medial third in 9 (15.2%),
and in the proximal third in 5 (8.5%) patients.

The differential diagnosis included vaginal cyst,
urethral diverticulum, urethrocele, and urethral neo-
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plasia for small and medium-size paraurethral cysts
and cystocele for large paraurethral cysts. During gy-
necological examination, a metal bougie was inserted
into a bladder, and in the presence of prolapsed an-
terior vaginal wall one could feel it by finger. During
cystoscopy, a cystocele was associated with transillu-
mination through the anterior vaginal wall, and cystic
lesions were not.

All 59 women underwent a laser ablation of para-
urethral cysts using the Lakhta-Milon laser appara-
tus (Russia) (diode laser with a wavelength of 0.97 pm).
All surgeries were performed under a local infiltration
anesthesia and total intravenous anesthesia.

The following surgical technique was used. The
cyst was transected through the vaginal wall by con-
tact insertion of laser waveguide, a cystic material was
drained, and dropping cyst walls were excised (power
of 4-6 W; continuous mode). Then, a laser ablation
of the internal capsule with lower power in pulsed
mode (3 W) was performed. Paraurethral cystic le-
sions in the medial and proximal thirds of the urethra
were dissected on a metal bougie. Adherence to tech-
nical specifics allowed the decrease in the extent of
thermal necrosis, which was particularly significant
for manipulations with vaginal tissues and paraure-
thral area. The contact approach with tapered optic
fiber tip is preferable to improve surgical precision
and to decrease injury during ablation using continu-
ous laser and diode laser. Movement of the tip on tis-
sue should be performed with uniform speed. If the
movement is stopped, the power supply should be dis-
rupted to avoid a local enlargement of necrotic zone.
For ablation with pulse laser, short powered pulses
with low frequency are preferable to reduce thermal
necrosis. Whereupon, a decline in heat distribution
occurs deep in the tissue. For any laser (ablative and
subablative modes) used for hemostasis, an irradia-
tion time should be limited. If a bleeding continues
for longer than 2-3 s from the onset of irradiation,
power supply should be broken off and hemostasis
should be achieved by conventional methods. The op-
erative field is reasonable to be cooled with saline if
necessary.

For area of laser ablation >4 cm? continuous or
interrupted stich with slowly absorbable thread was
applied on the cystic bed. Vaginal mucosa layer was
closed with interrupted Donati stitch. An urethral
Foley catheter was inserted for 24-48 h only in women
with cystic lesions at the medial and proximal thirds
of the urethra (14 patients).

The follow-up period after laser ablation was no
less than 12 months.

RESULTS AND DISCUSSION

The analysis of patient history showed lower uri-
nary tract infections to be the leading factor for the
development of paraurethral cysts in the majority of
patients (n = 47; 79.7%). The observed patients with
paraurethral cysts had following complaints: palpable
paraurethral mass (n = 42; 71.9%), painful (n = 49;
83.1%) and frequent (n = 22; 37.2%) urination, pel-
vic pain (n = 17; 28.8%), urethral discharge (n = 9;
15.2%), and dyspareunia (n = 12; 20.3%). Paraure-
thral mass caused an acute urinary retention in four
(6.8%) patients.

No urethral injury was observed during the sur-
gery. In the early post-operative period, a moderate
dysuria represented by cutting pain during urination
and scanty discharge from the genital tract was ob-
served. No serious post-operative complications were
noted. Antibacterial therapy (nitrofurans) was ad-
ministered only in 14 patients, who had a permanent
urinary catheter in the bladder. After the removal of
the urinary catheter, natural urination was restored in
all patients. The mean duration of hospital stay was
1.7 £ 1.5 days. Four weeks after surgery, no dysuria
occurred in all 59 women, and minor genital discharge
was observed in 10 (16.9%) patients. Cysts were over
20 mm in size in this group of patients. Six weeks af-
ter surgery, wound epithelization was observed in all
59 patients. No serious complications, including ure-
thral injury and urethrovaginal and vesicovaginal fis-
tulae, were observed.

Figures 1 and 2 show a paraurethral cyst before
and on day 3 after laser ablation, respectively.

Twelve weeks after surgery, no complaints were
received from 58 (98.3%) patients. One patient
had a chronic urethritis; she received a treatment
course with satisfactory outcome. For 12 months of
follow-up, no recurrences of paraurethral cysts were
noted.

Notably, wound after laser ablation of paraurethral
cysts heals slowly for up to 4-6 weeks. A complete re-
jection of the gland capsule with its content and adhe-
sion of surrounding tissues were observed as the main
reason for the absence of recurrence. Laser wounds
come with definite specifics. The mechanism of tissue
laser cutting is a transformation of the light energy
of infra-red quanta in the site of contact with first
layers of cells into thermal energy with emerging of
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Fig. 1. Patient M., 46 years. Paraurethral cyst before surgery
Puc. 1. Bosbaast M., 46 sier. [lapayperpasibHasi KMCTa 10 MPOBeIEHHUS
onepauuu

extremely high temperature (300-600 °C). As the re-
sult, immediate evaporation of inter- and intracellu-
lar fluid with coagulative (dry) thermal necrosis with
complete hemostasis and wound sterilization occur.
A laser cut is sterile, providing another type of in-
flammatory response in reparative process, including
aseptic proliferative inflammation with reduced exu-
dation, and active early proliferation of mononuclear
phagocyte and macrophage cell system programming
the reparative process. At 24-36 h after laser irradia-
tion, macrophages become activated. A functional
role of macrophages is programming of a course of
regeneration of laser wounds. Macrophages produce
IgG and IgM, interleukin-1, prostaglandins, inducing
the proliferation of fibroblasts and collagen synthesis,
and stimulate neoangiogenesis. These factors provide
aseptic proliferative inflammation [14]. The absence
of leucocytic infiltration, stimulation of angio- and fi-
brillogenesis, and early development of granulations
with following differentiation into fibrous tissue do
not cause rough scar deformity in the post-operative
period, which plays an important role for urethral
surgery.

When using surgical lasers, two main principles
occur: 1) high-intensity laser irradiation acts as scal-
pel, multi-type surgical device; 2) physical factor,
possessing wide spectrum of biological effect. Main
technical parameters of laser device include a wave-
length, mode, and power of irradiation. The depth of
impact on biological tissue depends on a wavelength.
The more the power of irradiation is used, the more

Fig. 2. Patient M., 46 years. 3" day aiter laser ablation of the paraure-
thral cyst. Postoperative laser wound of the anterior vaginal wall

Puc. 2. Bosibhasi M., 46 siet. 3-u cyt. nocJie jiazepHoii ab/aliiy napaypeTpasib-
Hoit kuetbl. [oceonepatontast iazepHast pata rnepejiHeii CTeHKH Barajuiia

the thermal effect occurs [15]. The main physical fac-
tor of laser with a wavelength of 0.8-1.06 pm is a heat
energy which emerges in the settings of interaction
between laser irradiation and biological tissue. Diode
laser irradiation is absorbed by chromophores, such
as melanin, hemoglobin, and water. Corresponding
with local absorption maximums of water and whole
blood, the diode laser irradiation with wavelength of
0.97 um reaches the depth of 0.5-2 mm in biologi-
cal tissue, thereby properly combining cutting and
hemostatic properties. For optimal laser irradiation,
the correct proportion of its parameters — power, du-
ration, and pulse frequency - is necessary in accor-
dance with the basic concept of laser irradiation: high
power provides the depth and speed of cutting and
ablation; long pulse provides high heat input of light
energy in tissue. The correlation of above-mentioned
parameters results in integral effect: successful surgi-
cal resection with minimal thermal changes in tissues
adjacent to the resection line (or surface) [16]. Con-
tinuous laser irradiation with wavelength of 0.97 pm
and power of 4 W provides a scalpel effect with cre-
ation of incision, and pulse laser with power of 2 W
results in predominantly ablative effect representing
in superficial necrosis of epithelial layer [16].

CONCLUSION

The treatment of paraurethral cysts should be sur-
gical and as radical as possible. Surgical treatment of
these lesions in women should be performed in the
period of minimal clinical signs. The surgery of choice
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is laser ablation of paraurethral formations. Compli-
ance with the laser surgery technique and appropriate
post-operative management allow avoiding complica-

tions and recurrence.

REFERENCES

1.

10.

Shah SR, Nitti VW. Benign vaginal wall masses and paraurethral
lesions. In: Vaginal surgery for the urologist. 15 ed. Philadelphia:
Elsevier Saunders; 2012. P. 127-135.

Skene AJ. The anatomy and pathology of two important glands of the
female urethra. Am J Obstetr Dis Women Child. 1880;13:265-270.
Huffman JW. The detailed anatomy of the paraurethral ducts in the
adult human female. Am J Obstetr Gynecol. 1948;55(1):86-101.
https://doi.org/10.1016/0002-9378(48)90157-4.

Wernert N, Albrech M, Sesterhenn |, et al. The ‘female pros-
tate” location, morphology, immunohistochemical characteris-
tics and significance. Eur Urol. 1992;22(1):64-69. https://doi.
0rg/10.1159/000474724.

Zaviacic M, Ablin RJ. The female prostate and prostate-specific an-
tigen. Immunohistochemical localization, implications for this pros-
tate marker in women, and reasons for using the term “prostate” in
the human female. Histol Histopathol. 2000;15(1):131-142. https://
doi.org/10.14670/HH-15.131.

Moalem S, Reidenberg JS. Does female ejaculation serve an an-
timicrobial purpose? Med Hypotheses. 2009;73(6):1069-1071.
https://doi.org/10.1016/j.mehy.2009.07.024.

KaH [1.B. PykoBOACTBO M0 aKyLUEPCKO W TUHEKONOTMHECKOIA YPOMOriu.
2-e w3, nepepad. v non. — M.: MeanumHa, 1986. — 488 c. [Kan DV.
Rukovodstvo po akusherskoy i ginekologicheskoy urologii. 2 ed. re-
vised and updated. Moscow: Medicina; 1986. 488 p. (In Russ.)]

Raz S, Rodriguez L. Female Urology. 3 ed. Philadelphia:
W.B. Saunders Company; 2008. 1056 p.

Mywkaps [.10., PacHep MM.M1., TBo3nes M.KO. MMapaypeTpanbHas
Kucta // Pyccknii memmumHeknia xypran. — 2013. —N° 34. - C. 9.
[Pushkar’ DYu, Rasner PI, Gvozdev MYu. Parauretral'naya kista.
Russkiy meditsinskiy zhurnal. 2013;(34):9. (In Russ.)]
Anonuxinna W.A., Tetepuna T.A., Esceesa M.M. KoHcepsatus-
HOe NeyeHne NaUMeHTKM C KUCTaMu napaypeTpanbHbIX xenes //
AxywepcTso u ruxekonorua. — 2012. — N° 2. — C. 93-95. [Apo-

1.

12.

13.

14.

15.

16.

lihina |A, Teterina TA, Evseeva MM. Medical treatment in a fe-
male patient with paraurethral cysts. Akusherstvo i ginekologiya.
2012;(2):93-95. (In Russ.)]

Shah SR, Biggs GY, Rosenblum N, Nitti VW. Surgical manage-
ment of Skene’s gland abscess/infection: a contemporary series.
Int Urogynecol J. 2012;23(2):159-164. https://doi.org/10.1007/
500192-011-1488-y.

mameepanes C.b., baxbiwos A.A. OnepatuBHOe neyeHue na-
PaypeTpanbHbIX KNUCT Y XeHwmH // Yponorna. — 2010. — N° 2. —
C. 40-42. [Imamverdiev SB, Bahyshov AA. Surgical treatment
of paraurethral cysts in women. Urologiia. 2010;(2):40-42.
(In Russ.)]

Cnecapesckaa M.H., Cokonos A.B., Kapkux A.B. lMpeumyuie-
CTBA Na3epHON Koarynaumi neikonnakiam Moyesoro nyssipa //
Yponoruyeckue senomoct. —2012. = T. 2. — N°1. - C. 16-22.
[Slesarevskaya MN, Sokolov AV, Zarkih AV. Advantages of laser
coagulation for bladder leukoplakia. Urologicheskie vedomosti.
2012;2(1):16-22. (In Russ.)]

EnuceeHko B.A. OcoGEHHOCTI 3aXWBNEHUA NA3EPHbIX PaH //
NasepHan meguunHa. — 2011, = T. 15. = N°2. — C. 24. [Eli-
seenko VI. Peculiarities in laser wound healing. Laser medicine.
2011;15(2):24. (In Russ.)]

Areea C.A., MuHaes B.I1. CoBpemeHHble Na3epHble Ckanbnenu
kak OCHOBA BHEQPEHNA BbICOKOIDEKTUBHBIX W CTaLMOHAP03a-
MELAoLMX TEXHONOrWA B OTOPUHONAPUHrOnoriv // HaunoHans-
Hblii MeauunHekui karanor. — 2003, — N° 2. — C. 62—68. [Agee-
va SA, Minaev VP. Sovremennyye lazernyye skal’peli kak osnova
vnedreniya vysokoeffektivnykh i statsionarozameshchayushchikh
tekhnologiy v otorinolaringologii. Natsional’nyy meditsinskiy
katalog. 2003;(2):62-68. (In Russ.)]

Kacnapos A.C. KnuHnko-mopdonorinyeckoe 060CHoBaHNe npu-
MEHEHWA MIMOOHOTO NA3ePHOr0 CKanbnena B amOynaTopHoid
XUPYPruyeckoid ctomaronoruin: ABToped. AuC. ... KaHMd. Me.
Hayk. — M., 2006. — 24 c. [Kasparov AS. Kliniko-morfologiches-
koye obosnovaniye primeneniya diodnogo lazernogo skal’pelya
v ambulatornoy khirurgicheskoy stomatologii. [disserta-
tion abstract] Moscow; 2006. 24 p. (In Russ.)]. HocTynHo no:
https://search.rsl.ru/ru/record/01003278263. Ccbinka akTuBHA
Ha 23.10.2019.

Information about the authors:

Ceedenus 06 agmopax:

Margarita N. Slesarevskaya — Candidate of Medical Science,
Senior Research Fellow. Department of Urology. Academician
L.P. Pavlov First St. Petersburg State Medical University of

the Ministry of Healthcare of the Russian Federation, Saint
Petersburg, Russia. E-mail: mns-197 1 @yandex.ru.

Salman Kh. Al-Shukri — Doctor of Medical Science, Professor,

Head of the Department of Urology. Academician I.P. Pavlov
First St. Petersburg State Medical University of the Ministry of
Healthcare of the Russian Federation, Saint Petersburg, Russia.
E-mail: alshukri@mail.ru.

Maprapura HukonaesHa CnecapeBckasi — KaHj. Me/l. HayK,
CTapLUMI HAay4YHblil COTPYAHUK Kadenpbl yposoruu. PTBOY BO
«[Tepsbiit Cankr-IletepGyprekuil rocyiapcTBeHHbIN Mei-
uuHCeKu# yHuBepeuteT uM. akai. M.I1. ITaBnoBa» Munsnpasa
Poccun, Cankr-TTerep6ypr. E-mail: mns- 197 1 @yandex.ru.

CasnbmaH XacyHoBuu Asb-LLykpu — 1i-p men1. Hayk, rpodec-
cop, 3aBenytoluil kadeapoit ypostorun. PI'BOY BO «Ilepsblit
Canxr-IleTepByprekuii rocynapeTBeHHbIH MEUIMHCKUH YHUBEP-
curet uM. akan. M.I1. [TaBnoBa» Munsnpasa Pocenn, Cankr-
[TerepGypr. E-mail: alshukri@mail.ru.

® YPOJIOTMYECKUE BEJOMOCTH

2019 Tom9 Ne4

ISSN 2225-9074



10

ORIGINAL PAPERS / OPUTMHAJIbHBIE CTATbU

Information about the authors:

Csedenusi 06 asmopax:

Arkadiy V. Sokolov — Urologist, Head of Laser Medicine
Department. Academician I.P. Pavlov First St. Petersburg State
Medical University of the Ministry of Healthcare of the Russian

Federation, Saint Petersburg, Russia. E-mail: soloo3@yandex.ru.

Igor V. Kuzmin — Doctor of Medical Science, Professor.
Department of Urology. Academician I.P. Pavlov First
St. Petersburg State Medical University of the Ministry

of Healthcare of the Russian Federation, Saint Petersburg, Russia.

E-mail: kuzminigor@mail.ru.

Apkanuii BukropoBuu CokoJI0B — 3aBeJlyIolHil OT/Ie/IeHHEM
nazeproit MeautnHbl Knuaukd. IBOY BO «Ilepswoiit Cankr-
[TetepOyprekuii rocyaapeTBeHHbIR MEIMLMHCKHE YHUBEPCUTET
um. aka. M.IT. [1aBnoBa» Munanpasa Poccun, Cankr-Iletep6ypr.
E-mail: soloo3@yandex.ru.

Uropb BanentunoBuu KysabMuH — 1-p Mesl. HayK, po-
teccop xadenput yposoruu. DI'BOY BO «Ilepsbiii Cankr-
[leTepOyprekuii rocy1apCTBEHHBIA MEAMLIMHCKUI YHUBEPCUTET
um. akan. M.IT. [1aBnosa» Munsnpasa Poccun, Cankr-
[Terep6ypr. E-mail: kuzminigor@mail.ru.

@ UROLOGICHESKIE VEDOMOSTI

2019:9(4) ISSN 2225-9074



