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Peculiarities of ultrasound diagnostics of paraurethral
glands in women of fertile age
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Objective. Evaluation of diagnostics of ultrasound evaluation of paraurethral glands considering their types of
location in women of fertile age.

Methods. A gynecological, sexological and ultrasound study of 94 women in the age from 24 to 42 (average age
31.01+6.60) was carried out.

Determination of paraurethral glands during ultrasound study was conducted in the format of grey scale (B-
regime) using the coloured Doppler carding (CDC) and evaluation of Doppler indices of paraurethral glands
both before and after sexual stimulation. To optimize the paraurethral glands visual view at the beginning of
examination urinary bladder was catheterized and a ballon, filled with gel, was inserted into vagina.

Results. The front type of paraurethral glands location was found in the accumulation of glandular tissues in
regard to the distal part of urethra in 67 (71.2%) of the examined, back type — in the area of back urethra in 19
(20.2%), diffuse type — along urethra in 7 (7.5%) and absence — in 1 (1.1%). Paraurethral glands were
visualized in the form of clear isoechogenic oval formation with the following sizes: length — 2.20+0.60 cm,
width — 1.52+0.40 cm, thickness — 1.30+0.30 cm, and volume — 4.75+0.50 cm®. The diameter of vessels in the
paraurethral glands area was between 0.17 and 0.21 ¢cm in calm state and 0.39-0.41 cm — during stimulation.
Maximum systolic speed of blood flow (Vps) in calm was 8.90-11.10 cm/sec, while in sexual stimulation it was
13.90-14.10 cm/sec, resistance index (IR) — 0.60-0.62 and 0.63-0.68, respectively, pulsation index (IP) — 1.44-
1.22 and 1.61-1.72, respectively.

Conclusion. The ultrasound study of vessels of paraurethral glands, when Doppler method is used according to
the suggested methodology, gives the opportunity not only to identify its anatomical structure, but also to
determine its types. In CDC the increase of diameter of vessels and the optimization of vessels image in the area
of paraurethral glands in case of sexual stimulation were marked.
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Oco01uBOCTi yJIbTpacoHOrpagiuHoi JiarHOCTUKM NapaypeTPajabHUX 327103 Y *KiHOK (epTUIBLHOIO0 BiKy

B. M. I'puropenxko, O. B. Pomamienko, B. B. Binoronosceka, M. O. Koctoxno, C. M. Menbhukos, A. JI. Kitoc
Merta. OLiHIOBaHHs YAbTPACOHOrpa(ivuHOI MAIarHOCTHKK MapaypeTpalibHUX 3a03 3 YpaxyBaHHSAM THIIB 1X
JIoKaizamii y )KiHOK perpOayKTUBHOTO BiKYy.

Marepianu Tta Meroau. [IpoBeneHo TiHEKONOriyHE, CEKCOJOTIYHE, YyNbTpacoHOrpadivune mocCHipkeHHS 94
JKIHOK-BOJIOHTEPIB y Bimli Bix 24 0 42 pokiB (cepenniit Bik 31.01+6.60). BusHaueHHs mapaypeTpajibHUX 32103
npu Y3]1 npoBoauinochk y Gpopmati cipoi mikanu (B-pexumi) 3 BAKOPHUCTAHHAM KOJIBOPOBOT'O JOMILIEPiBCHKOr0
kaptkyBaHHs (K/JIK) Ta omiHKOIO HOMIUIEpOMETPHYHHUX 1HAEKCIB CYOUH MapaypeTpanbHUX 3ajio3 sSK 10, TaK 1
MCIA CEeKCYaJdbHOI CTHMYIAMI (Teperisa Mami€eHTKOI Bileo-epoTHYHOro (imbMy BIpomoBk 20 XBHIMH Ta
HAaHECEHHS Ha IIEPEIHIO CTIHKY MiXBH 30ymKyrodoro mroOpukaHTa). Ha mo9aTKy MOCTIIKEHHS IS
MTOKpAIIEHHs Bi3yaii3alli mapaypeTparbHUX 3aJ03 MPOBOAMIN KaTeTEPHU3AIil0 CEYOBOr0 MiXypa Ta BBOIIIIU B
MiXBY OaJIOH, 3aIIOBHEHUH T'eJIeM.

PesyabraTu. [lepenHiéi (MiaTanpHMI) THIT JIOKami3amii mapaypeTpadbHUX 3aJI03 BHUSBIICHO NMPH HAKOIMMYCHHI
3aJI03UCTOI TKAHWHM B TMPOEKI] JUCTambHOro Bijaiiny yperpu y 67(71,2%) obctexenux, 3aaHii THIT — B 30HI
3agaboi yperpu y 19(20,2%), mudy3uuii tun — B31oBx yperpu-y 7(7,5%), pyaumentapuuii — y 1(1,1%).
[NapayperpaibHi 321031 Bi3yalli3yBaJIUCS Y BUTIISAI YITKOTO 130€XOr€HHOT'0 OBAIIFHOTO YTBOPEHHS pO3MipaMu:
noBxuHa —2,20+0,60cM, mmpuHa —1,524+0,40 cM, ToBmmaa 1,304+0,30 cMm, 06’em — 4,75+0,50 oM’ Hiamerp
CYZAVH B 30HI ITapaypeTpanbHuX 3a103 craHoBuB Bix 0,17 1o 0,21 cM B criokoi, a mpu ctumysrsanii — 0,39-0,41cm.
MaxkcnumanbHa CHCTONIYHA MIBHAKICTE KpoBOIUIHHY (Vps) Oyna B criokoi 8,90-11,10 cm/cek, a pu cekcyalbHii
crumyisii —13,9-14,1 cm/cek, inmekc pesucrentrocti (IR) — 0,6-0,62 ta 0,63-0,68, iHmekc MyabCAaTHBHOCTI
(IP) - 1,44-1,22 ta 1,61-1,72, BiamosinHo. 3oy G Oyi0 BusiBiieHo y 90,4% 00GCTEXKEHUX.
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BucnoBok: VYibpTpacoHorpadiuHe JOCHI/DKEHHS 13  3alydeHHsSM Merony gommieporpadii  cyamH
rapaypeTpajbHAX 3ajJl03 32 3alpPONOHOBAHOI0 METOIMKOI0 Ja€ 3MOry He JHIle iaeHTH(iKyBaTH IaHe
aHATOMIYHE YTBOPEHHS, a TAaKOX BCTAHOBHTH THIM HOro JoKami3alii, O0COONHMBOCTI KpPOBOIUIMHY CYIWH
rapaypeTpaibHOi 30HH, TOUukH G SIK B CTaHi CIIOKOIO, TaK 1 Ha TJIi CEKCYaIbHOI CTUMYJISIIIT.

Kunro4oBi cioBa: napayperpalibHi 3aJ1031, YIbTPa3BYKOBa J1arHOCTHKA, KOJIbOPOBE JOMNILIEPiBCbKE KAPTyBaHHS

(KZK).

Oco0eHHOCTH  yJbTpacoHOrpaguyeckoii IHATHOCTMKH MapaypeTpPajibHBbIX JKeJie3 Yy  JKeHIIWH
(¢epTubHOrO BO3pacTta

B. H. I'puropenko, O. B. Pomamenxko, B. B. bunoronosckas, M. A. Koctoxno, C. H. Menbuukos, A. JI. Kiroc
Hean. Ouenka ynpTpacoHOrpaUuecKoil NUArHOCTUKU IapaypeTpaibHBIX JKelne3 3 y4YeTOM THUIIOB HX
JIOKAJIN3AIMY Y )KEHIIWH PENPOAYKTHBHOTO BO3pacTa.

Matepnansl u  Metoabl. [IpoBejeHO  KOMIUIEKCHOE  TMHEKOJNOIMYECKOE,  CEKCOJIIOTMYeCKoe U
yAabTpacoHOrpadryeckoe HccienoBanne 94 >KeHIIMH-BOJIOHTEPOB OT 24 no 42 ner (cpenuuii Bo3pact
31.01+6.60). OmpenencHue mapaypeTpaibHbIX JKene3 mpu Y3U mpoBoauiaocs B pexxuMme cepoil mmkansl (B-
peKMME) C  HUCIONb30BAaHMEM IBETHOro  jommiepoBckoro  kaptupoBanus (KIAK) wu  ouneHkoi
JIONIIJIEPOMETPUYECKUX HHAEKCOB COCY/IOB MapaypeTpalibHBIX JKelle3 KakK [0, TaK W I0CIe CEeKCyalbHON
CTUMYISIUH (IPOCMOTP MAlMEHTKOH 3poTHdeckoro ¢guiibMa B TedeHue 20 MUHYT U HAHECEHUs Ha MEpPEIHIOI0
CTEHKY BJIarajuina BO30YKAalollero JitoOpukanra). BHauase ucciaenoBaHus Uil YIy4IIEHHs BH3YalH3alnu
napayperpajbHbIX JKelle3 MPOBOJMIM KaTeTEepU3AIMI0 MOYEBOIO MYy3bIPs M BBOJMIM BO BIIArayivile OaioH,
3aII0JIHEHHBIH TEIEM.

Pesynbrartel. [lepenuuii (MuaTanbHbIil) THIT JTOKAJIU3AIMH TapaypeTPAIbHBIX XKeJle3 BBISBICH NTPH HAKOIUICHUH
JKEJIE3UCTOM TKaHU B NMPOEKIHH JUCTAIBLHOro otaena yperpsl y 67(71,2%) oOcneqoBaHHBIX, 3aJHUNA THII — B
30He 3aHel yperpsl y 19(20,2%), nuddy3ubiii Tun — Bronb yperpsi-y 7(7,5%), pynumenrtapusiii — y 1(1,1%).
[TapayperpasnbHbie Kene3bl BH3YaJIH3HPOBAINCH B BHJE YETKOTO HW309XOT€HHOIO OBAaJLHOTO 00pa3oBaHUs C
pasmepamu: jmmHa — 2,20+0,60cm, mmpuna—1,52+0,40 cm, tommmaa 1,30+£0,30 cm, o6bem — 4,75+0,50 om’.
Juamertp cocynoB B mapayperpaibHoi 30He coctaBuil ot 0,1710 0,21 cm B nokoe, a npu crumyisinun — 0,39-
0,41cM. MakcumanbHasi CUCTONMYECKast CKOpOCTh KpoBoToka (Vps) B mokoe Obuta 8,9-11,1 cm/cek, a mpu
cekcyanbHol crumyisinmu —13,90-14,10 cm/cek, unaexc pesucrentaoct (IR) — 0,60-0,62 u 0,63-0,68, nngexc
nynbcatuBHoctu (IP)- 1,44-1,22 u 1,61-1,72, coorBerctBeHHo. 30Ha G oOHapyxena y 90,4% o0cie0BaHHBIX.
BoiBoa: VYibTpacoHorpaduueckoe HCCIENOBaHME METOAOM JOHIUIeporpadguu COoCymoB IMapaypeTrpaibHbIX
XKeJe3 COrJacHO MPEATIOKEHHOH METOANKE MO3BOJSIET HE TOJIBKO MIACHTU(QHUIMPOBATL JaHHOE aHATOMUYECKOEe
oOpa3oBaHHe, a Talke YCTAaHOBHTb THIBI €ro JIOKaJIW3aluk, B OCOOCHHOCTH KPOBOTOKAa COCYIOB
napaypeTpaibHON 30HbL, TOUKH G Kak B COCTOSHUH MOKOS, TaK U Ha ()OHE CEeKCYaTbHOH CTUMYIISLHUH.
KnroueBble ci0Ba: mapaypeTpalbHbIC JKENe3bl, YJIbTPa3BYKOBas AMAarHOCTHKA, ILBETHOE [OMNILIEPOBCKOE
kaptupoBanue (LIJIK).

Study of anatomic structure and functional activity of paraurethral glands in today’s conditions attracts
attention of world scientific community [1,2,3,4,5]. In spite of the fact attempts to determine the anatomic
structure and functional activity of paraurethral gland have been known since 1672 [6,7,8,9,10,11,12,13], a list
of contradictory and unclarified aspects regarding morphological and functional characteristics of this anatomic
structure is preserved [1,5].

There are certain contradictions in the determination of homology of paraurethral glands with the
anatomic body in a male organism and evaluation of its functional activity [11,14,15,16,17,18].

Paraurethral glands’ comparison of characteristics with the homologous men’s organ shows that male
prostate gland surrounds urethra, meanwhile the accumulation of women’s paraurethral glands are located
alongside urethra [11]. The thickness of walls and the length of female urethra limit the location of paraurethral
glands, and that is why their size is smaller compared to the male prostate gland and constitutes in average 3.3 x
1.9 x 1.0 cm, while the average weight is 4 times smaller (3.9 and 23.7 accordingly) [11,19].

Morphological research of the structure of paraurethral glands in women proves that in the stroma of
this anatomic formation ducts similar to male prostate gland and smooth muscles are found, although their
muscle component is more developed. A histological study of tissues of paraurethral glands by Rudolf Wichrow
gave grounds to reveal amyloid bodies, typical only for male organ [10].

In 1947, J. Huffman created three-dimensional models of paraurethral glands. To perform that model,
he filled anatomic structures of urethra with hot wax and received characteristic features of paraurethral glands’
structure, size and number. The author noticed that this anatomic formation is similar to how a tree looks like. In
his view, the urethra resembles a tree trunk, while tubes of paraurethral glands coming therefrom are similar to
tree’s branches [20]. Taking anatomical data of Huffman’s revolutionary wax model, Zaviacic M.(1999) found
different types of paraurethral glands according to his pathoanatomic cross-sectional studies: anterior (meatal)
type, posterior type, diffuse type, rudimentary type, rare middle tipe, dumbbell configuration [7,11]. According

DOI: 10.9790/1959- 1103062236 www.iosrjournals.org 23 | Page



Peculiarities of ultrasound diagnostics of paraurethral glands in women of fertile age

to the opinion of Huffman(1948), Zaviacic M. at al(1985), Wernert at al (1991), in 70 per cent of women the
accumulation of glandular tissue is observed along the frontal distal part of urethra [20,21,22].

The system of outgoing ducts of paraurethral glands is presented by numerous channels, through which
ejaculate, extracted during orgasm, comes to urethra. It should be mentioned that in some cases extractions from
the female urethra are so abundant that they serve as a reason for comparison with the phenomenon of male
ejaculation [9,23,24,25]. A high amount of alkaline phosphatase was established, with variable PSA levels both
in the vagina and in the female ejaculate [23,24,25,26,27].

Paraurethral glands as an active functioning organ in a female body have become the center of attention
of clinicians and pathologists only in the second half of XX century. The data regarding the unified
embryological origin of paraurethral glands and male prostate from the urogenital sinus have accumulated [28,
29, 30].

For a long time the majority of skeptical scholars had not recognized embryological findings, as a
confirmation of the existence of homology of two genitourinary structures and completely disagreed with the
understanding of paraurethral glands as an actively functioning organ in a female body. The vestigial concept
based on the macroscopic difference in the size of both sexes at that moment was the main one, while the
difference in size of glands has been many times used to substantiate their functional inadequacy.

In the opinion of Werner and coauthors the accumulation of paraurethral glandular tissue along urethra
and also in the place between the wall of urethra and the frontal wall of vagina should be recognized as a
rudimentary non-functional anatomic formation in a female body (vestigial concept) (22).

In these conditions M. Zaviacic and coauthors contrary to the traditional views and using the
fundamental research persuasively proved the functional activity of paraurethral glands in a female body during
all stages of life (non-vestigial concept) [22,18]. Vestigial theory was refuted by Zaviacic M. et al (2000) on the
basis that morphologically mature secretarial and basal cells were established in the tissues of paraurethral
glands of women of reproductive and perimenopausal age during electronic microscope study. It was proved
that paraurethral glands do not disappear in the process of embryological development (as it was regarded
before), while in 90 per cent of cases they actively develop in a mature glandular tissue with full-fledged
secretarial function (non-vestigial concept) [3].

In 2001 on the basis of studies of M. Zaviacic and coauthors the Federative International Committee on
Anatomical Terminology (FICAT) during its meeting, which took place in Orlando (Florida, USA) included the
concept of female prostate into the list of Histological Terminology, having prohibited the use of terms ‘Skene’s
paraurethral glands’ or ‘paraurethral ducts’ to mark female prostate.

In today’s conditions the active study of anatomic and functional peculiarities of development of
paraurethral glands continues [1]. In these circumstances the study of this anatomic formation in a female
organism is related to great research difficulties, because paraurethral glands can constitute the object of
research only in case of autopsy in women, which is by itself related to a list of legal prohibitions [31].

The optimization of diagnostics of paraurethral glands and the determination of their role in the
formation of urogenital and sexual disorders in a female body remains an obvious problem of clinical medicine.

The presented work is based on the idea of revaluation of traditional approaches to the standards of
identification of paraurethral glands in women of fertile age considering the types of their location.

As of today in the world’s clinical practice, these diagnostical criteria are not standardized and received
little research.

Objective. Evaluation of diagnostics of ultrasound evaluation of paraurethral glands considering their types of
location in women of fertile age.

Design and Methods. A gynecological, sexological and ultrasound study of 94 women in the age from 24 to 42
(average age 31.01+6.60), was carried out.

An examination of women-volunteers, who consented to it, was carried out according to the rules of
ethical committee and confidentiality requirements.

An examination of women-volunteers, who consented to it, was carried out according to the rules of
ethical committee and confidentiality requirements.

It was suggested to use new methods of check-up to optimize ultrasound diagnostics of paraurethral
glands. Before the examination bladder was catheterized and a 50.0 ml vessel, filled with gel, was introduced
into the vagina. Implementation of these methods of ultrasound study, in our opinion, leads to alleviate
visualization of paraurethral glands. In accordance with this research’s method, paraurethral glands were
considered as a separate anatomic formation.

As previously established, the ultrasound study with Doppler method to investigate vessels of this
anatomic formation permits the evaluation of indicators that describe blood flow with high accuracy. Under this
scenario patients do not experience complications and consequences that are undesirable.
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The ultrasound diagnostic expert class system XARIO of TOSHIBA in the format of grey scale (B-regime) was
used in the study. Also, Coloured Doppler carding (CDC) was employed during the examination of paraurethral
zone and Doppler indices were defined.

The use of Advanced Dynamic Flow (improved dynamic flow) allows CDC receiving high dimensional image
to see any vascularization, including insignificant one, and to establish even vague flows.

The program Panoramic View was thought to optimize view of large-format picture having two-dimension
effect and optimization in research of topographic anatomy of paraurethral glands area.

There were two kinds of transmitters in the research: linear multi-frequency transmitters (5.0-12.0 MHz) and
endocavitary ones (9.0-14.0 MHz).

In the format of CDC vascular angioarchitecture and characteristics of parenchymatous blood flow in
paraurethral glands were assessed. The specific studied area included paraurethral glands and G area (their
availability, characteristics of localization, intensity and symmetry).

In order to evaluate Dopplex signals the selected scanning angle between ray and vessel (ranged between 0 and
40 degrees) was used.

We evaluated parameters of 3-4 complexes. Linear size was measured — diameters of vessels of the described
formations and evaluation of Doppler paremeters: peak systolic speed of blood flow (Vs cm/s), resistive index
(IR), and pulsatility index (IP).

During the examination noone used contraceptives or hormone medicaments. The examination of women took
place during the first phase of menstrual cycle (between 5 and 10 days of cycle).

In course of visualization of the paraurethral glands, the patient was placed on his back. We introduced
anesthetic (categegel) into urethra. Bladder was catheterized via Foley catheter No. 12 or No. 14, using the
vessel, filled with gel, for 10-15 cm®. At the finish of the study, we removed the catheter and prescribed the 3-5
day antibacterial therapy. Our aim was to avoid potential complexities after the examination [32].

The inspection was carried out in the state of calm as well as after 20-30 minutes of sexual stimulation using
erotic video. The study was performed if convenience for the patient was ensured.

Statistical analysis. The ultrasound parameters data of women’s paraurethral glands M+SD, were analyzed
using Wilcoxon signed-rank test and Spearman correlation r-test. Stastically significant difference was
considered for p<0.05. Analysis was performed using SPSS 22.0 (IBM, Armonk, NY, 53595fc69139e7¢88dec).

Results

The analysis of data of paraurethral glands ultrasound study allowed to make the following findings.
We found the front (meatal) type of paraurethral glands location in the paraurethral glands’ accumulation of
tissues in regard to the distal part of urethra in 67 (71.2%) of examined (Fig. 1, 2), back type — in the area of
back urethra in 19 (20.2%) (Fig. 3, 4, 5), diffuse type — along urethra in 7 (7.5%) (Fig. 6, 7, 8), and absence — in
1 (1.1%) (Fig. 9).

During ultrasound study of paraurethral glands using the regime of gray scale this anatomic formation
was in the form of clear isoechogenic oval with the following size: length — 2.20+0.60 cm, width — 1.52+0.40
cm, thickness — 1.30£0.30 cm, and volume — 2.30+0.70 cm®,
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Fig.1. Ultrasound study of paraurethral glands. Front type of paraurethral glands location in calm.
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Patient L., aged 34. In the projection of distal part of urethra an oval formation of isoechogenic structure with
clear margins is visualized. Size: length — 2.28 cm, width — 2.11 cm, thickness — 2.39 cm, and volume — 7.4 cm®.
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Fig.2. UItrasound study of paraurethral glands (front type) in calm with the determination of Doppler indices.
Patient L. Visualization of front type of paraurethral glands in the regime of gray scale. Vps=3.60 cm/sec;
IR=0.69; IP=1.79.
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Fig.3. Ultrasound study of paraurethral glands (back type) in calm.
Patient P., aged 40. In the projection of proximal part of urethra an oval formation of isoechogenic structure
with clear margins and homogeneous structure is visualized. Size: length — 2.23 cm, width — 0.92 cm, thickness

—1.51 cm, and volume — 1.60 cm®.
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Sexual stimulation during 20-30 minutes (viewing erotic video) was accompanied by the increase in the
diameter of paraurethral glands vessels, intensification of blood flow and brightness of sonographic image
during CDC in the regime of energetic Doppler carding, and was characterized by the increase in the indices of
blood flow of the studied zone’s elements (paraurethral glands and G zone).

The diameter of vessels in the paraurethral glands zone was between 0.17 and 0.21 in calm, and 0.39-0.41 cm —
during stimulation.

Maximum systolic speed of blood flow (Vps) during CDC in calm was 8.90-11.10 cm/sec, while in sexual
stimulation it was 13.90-14.10 cm/sec, resistance index (IR) — 0.60-0.62 and 0.63-0.68 respectively, pulsatility
index (IP) —1.44-1.22 and 1.61-1.72 respectively.

There were determined positive correlation and significant difference between changing of ultrasound
parameters of women before and after sexual stimulation; increasing of diameter of vessels in the paraurethral
zone (p<0.001, r=0.55), maximum systolic speed of blood flow (p<0.001, r=0.4) and pusatility index (p<0.05,
r=0.2), while we didn’t notice any correlation and statistically significant changes in resistance index (p>0.05, -
0.07).
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C: TRAINING CENTRE - OPE - Endo-Vaginal

Se: 1/1 Nov 18 1858

g 5113

.

Mg 1.0x Acg Tm: 12 1.171000

Dist B 268 mm

Fig.4. Ultrasound study of paraurethral glands (back type) with the determination of diameter of vessels at the
background of video-erotic stimulation.

Patient Ch., aged 34. In the projection of back urethra an oval flat formation of isoechogenic structure is
visualized. During CDC a clear vascular image with the diameter of vessels up to 0.26 cm was established at
the background of video-erotic stimulation.
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Fig. 5 UItrasound study of paraurethral glands (back type) with the determination of Doppler indices of blood
flow at the background of video-erotic stimulation.
Patient Ch., aged 34. Back FPG type is verified. Increase in brightness of vascular image: Vps = 14.9 cm/sec
IR=2.37.
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Fig.6. UItrasound study of paraurethral glands (diffuse type) in the regime of gray scale in calm.
Patient P., aged 29. Diffuse type of paraurethral glands is verified. Steady accumulation of glandular tissue
along urethra.
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Fig.7. Ultrasound study of paraurethral glands (diffuse type) at the background of video-erotic stimulation.
Patient G., aged 30. Increase of blood flow in the stroma of paraurethral glands with the bright coloration of
vascular image.
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Fig.8. Ultrasound study of paraurethral glands (diffuse type) with the determination of Doppler indices at the
background of video-erotic stimulation.
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Patient G., aged 30. Steady accumulation of glandular tissue along urethra. Increase in blood flow in tissues of

paraurethral glands with bright coloration of vascular image. Doppler indices of blood flow: Vps=8.40 cm/sec,
IR=0.68; IP=1.16.

In one patient paraurethral glands were not verified (Fig. 9).
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Fig.9. Ultrasound study of paraurethral zone.
Patient B., aged 33. Paraurethral glands were not verified.

In the conducted research the G zone was found in 85 (90.4%) of the examined. G zone was visualized in the

form of spheric thickening at the front wall of vagina at the distance 3.00-6.70 cm from introitus vaginae (Fig.
10).
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Fig.10.
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Fig.10. Ultrasound study of G zone in the regime of gray scale (B-regime).
Patient W., aged 39. G zone was found at the front wall of vagina as a thickened formation at the distance 3.25

cm from introitus vaginae.

We have noticed, that there is no correlation between paraurethral gland’s location type and investigated
ultrasound parameters (p>0.05).

It should be noted that in every specific case the location of G zone had its features. During ultrasound study the
parameters of G zone in calm (length — between 1.24 and 1.31 cm, width — between 0.68 and 0.76 cm, thickness
— between 0.28 and 0.34 cm, volume — between 0.1 and 0.2 cm®) (Fig. 11, 12, 13) and at the background of
video-erotic stimulation (length — between 1.34 and 1.38 cm, width — between 0.75 and 0.84 cm, thickness —
between 0.38 and 0.54 cm, volume — between 0.20 and 0.30 cm®) (Fig. 14) were established.
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Fig.11. Ultrasound study of G zone in the regime of gray scale (B-regime) with the determination of its linear
dimensions in calm.

Patient G., aged 30. Zone G was found on the front wall of vagina in the form of thickened formation with the
following size: length — 0.71 cm, width — 0.62 cm, thickness — 0.48 cm, and volume — 0.11 cm®.

DCM {1d:ID
Fig.12. Ultrasound study of G zone in the regime of gray scale with the determination of diameter of vessels.
Patient K., aged 37. In the stroma of G zone the vessels with diameter between 0.1 and 0.11 cm are visualized.
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Fig.13. Ultrasound study of G zone in the regime of gray scale using Doppler method of this zone’s vessels in
calm.
Patient L., aged 34. Doppler indices of blood flow in vessels of G zone: Vps=9.6 cm/sec, IR=0.63, IP=1.25.
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Fig.14. Ultrasound study of G zone in the regime of gray scale using Doppler method of vessels of this zone
during sexual excitement.
Patient W., aged 39. In the stroma of G zone numerous vessels are visualized. During CDC the intensification of
vascular image in the form of vascular “flashes” was revealed.
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Discussion

For a long time medical academic community, adhering to the vestigial concept, had not recognized
paraurethral glands in female body as a functionally active organ. The results of research of M. Zaviacic et al,
complying to the principles of interdisciplinary approach, have persuasively demonstrated the fairness of
recognition of non-vestigial concept on paraurethral glands with the confirmation of the peculiarities of
anatomic structure and functional activity during the whole life of a woman [3,11,14,15,16,18,19,21,23,26].

It should be once again stated that the assessment of anatomic structure of paraurethral glands is
conditioned by the list of difficulties caused by legal aspects in making autopsies [31].

At the same time there are only occasional data about clinical and paraclinical evaluation of functional
activity of paraurethral glands in women of different age groups.

Results of Magnetic Resonance Imaging of paraurethral zone and ultrasound studies of urethrovaginal
space accumulate, but remain non-systematic [33].

For instance, during magnetic resonance imaging of paraurethral glands in women F. Wimpissinger
established the size of paraurethral glands without focusing on the types of their location [34].

The object of scientific discussion are not only anatomic and functional characteristics of paraurethral
glands, but also the Grafenberg spot. In 1950 Ernst Grafenberg described an erogenous zone on the frontal wall
of vagina, which for the first time was called zone G by F. Addiego (1981) [35, 36].

The expected Grafenberg zone is, approximately located in the projection of the pelvic part of urethra,
contains periglandular and paraurethral tissues [37,38,39,40].

In the opinion of Crooks and Baur, “the G-spot contains a ‘system of glands (Skene’s glands) and ducts
that surround the urethra” [41].

In 2008, G.L.Gravina at al indicated that during ultrasound study of paraurethral zone the Grafenberg
zone was established, but the image of this structure was not presented, which became the basis for debate [42].

In these circumstances the optimization of diagnostics of paraurethral glands and paraurethral zone is a
demand of today. The methods of ultrasound study for vessels of paraurethral glands, using Doppler method,
allow revealing the peculiarities of a separate anatomic formation considering the type of its localization and its
character of development due to the individual features of paraurethral glands’ branching. G zone (projection of
glandular tissue in relation to vagina) located in case of proximal and distal location of paraurethral glands was
established in 80.4% of the studied patients.

The methods of examination proposed above enhance visualization of paraurethral glands and all its
parts. It gives us the opportunity to expand perception about the characteristics of this anatomic formation
according to the paraurethral glands’ description with different kinds of their placement, character of
localization and view on G zone.

Conclusions

1. The ultrasound research that includes the Doppler method of paraurethral zone’s vessels on earlier
catheterized bladder allows determining paraurethral glands as a unique anatomic formation.

2. Ultrasound investigation of paraurethral glands’ vessels using Doppler method in accordance with the
suggested above methodology gives opportunity to identify paraurethral glands and to determine their types; As
a result we can study blood flow in paraurethral glands, G zone both in calm and after video-erotic stimulation.
3. Consequently, the “front type” of paraurethral glands location was established in the accumulation of
glandular tissue in regard to distal part of urethra in 67 (71.2%) of the examined women. “back type” of
paraurethral glands location was found in the zone of proximal part of urethra in 19 (20.2%) of the examined
women, “diffuse type” — placed along urethra in 7 (7.5%) of the examined women, and absence in 1 (1.1%) of
the examined women.

4. Colored Doppler examination marked an increase in vascular diameter of vessels and optimization of vessels
image in the area of paraurethral glands on the background of sexual stimulation during the 20-30 minutes erotic
video, what is confirmed by statistical difference between investigated parameters.

5. The results of the obtained observations and their clinical illustrations allow us to draw a conclusion that
using of investigated ultrasound methodology optimizes the visualization of woman’s prostate gland zone and
allows reaching high quality image and also allows to reach clarity of the described structures; this method of
examination also allows evaluating the characteristic of blood flow.
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