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The urethral closure function status in pregnant
women suffering from overactive bladder syndrome
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The ultrasound method of investigation was proposed as the
first step in the diagnosis of urinary incontinence, since the
average value of the thickness of the bladder wall and the size
of the urethral sphincter in the works of many urologists are
correlated with the presence of overactive bladder.

The objective: was to determine the sonographic parameters
of the urethral closure in pregnant women with overactive uri-
nary bladder.

Materials and methods. In this article, an estimation of such ul-
trasound signs of the urethral closure apparatus, such as funnel-
like urethral enlargement, bladder wall thickness measurement,
bladder volume, residual urine volume, were performed. The di-
agnostic value of the cervical-bulk test in pregnant women with
overactive urinary bladder is assessed. The obtained results
were compared with the same in healthy pregnant women.
Results. The index of bladder wall thickness with age increas-
es, as in women with overactive bladder, and in practically
healthy women. However, significantly higher value of this
indicator (p<0,001) was found in the group of women with
overactive bladder. In the third trimester of pregnancy, a posi-
tive cervical-bleb test was found in all patients with overac-
tive bladder. In the group of pregnant women with overactive
bladder, significantly less volume of the bladder and increased
volume of residual urine, which confirms the world data.
Conclusion. Data of spontaneous contractions of detrusor in
pregnant women suggest that this indicator is a characteristic
diagnostic feature of overactive bladder.

Key words: pregnancy, ultrasound examination, urethral closure,
overactive bladder.

rinary incontinence is a general medical problem associated
with poor perceptions of personal health, impairment of qual-
ity of life, social isolation and symptoms of depression [1, 3, 11].

Ultrasound is a general diagnostic method in obstetrics and
gynecology. The role of ultrasound in urogynecology is becom-
ing increasingly important [5, 6]. Urological ultrasound is today
the most effective, safe and at the same time available method for
diagnosing diseases of the urogenital sphere [2, 8, 9]. Compared
with other studies this method is less invasive, non-radioactive,
inexpensive and widely available. In addition, ultrasound is a
gold standard for measuring the volume of the urinary bladder
and residual urine, which makes it possible to dynamically evalu-
ate pelvic structures [4, 7, 8, 10].

The objective: to determine some sonographic parameters of
urethral closure apparatus in pregnant women with urinary in-
continence by transvaginal ultrasound and compare them with
the same signs in practically healthy patients in the main group.

MATERIALS AND METHODS

In the study, during the ultrasound scan of pregnant women,
we estimate the position of the kidneys, ureter and bladder, their
structure, the presence of tumors, sand or stones. In kidney ultra-
sound such diseases as kidney stones, pyelonephritis, defects in
the kidney, kidney cysts, kidney polyps and bladder polyps were
detected. Pregnant women with identified pathological condi-
tions were excluded from the study.
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In the course of further study, the volume of the bladder and
residual urine in it, the thickness of the walls ( BWT), contours
and tissues surrounding it, and also the cough and cervical-bleb
test were estimated.

The volume of residual urine was estimated by the formula:

Volume (ml) = width (ecm) x depth (e¢m) x length (cm) x 0,5

The measurements were carried out 3 times in a row. The av-
erage value was chosen.

A cough test and a cervical-bleb test of ligation (Bonney-test)
can confirm the fact and identify the causes of urinary inconti-
nence [1, 3, 6]. During the cough test, the doctor injects fluid into
the patient’s bladder and watches its flow during coughing. The
pullobular test has a lot to do with cough breakdown. The only
difference is to raise the patient’s cervix with a finger or a special
tool (in our case, a vaginal ultrasound sensor) inserted into the
vagina during the cough test [8, 10].

The study was carried out with the help of ultrasonic device
«Voluson E 8> GE Healthcare, Sumsung Medison, US Systems,
USA (4 convection sensors 3 + 1 CW) in the position of the pa-
tient lying on the back to exclude the presence of infravesical
obstruction with the obligatory observance of the generally ac-
cepted conditions to the measurement residual urine volume. The
norm was the amount of residual urine not exceeding 30 ml.

In this article, an analysis of such ultrasound parameters of
the urethral closure device was performed, such as funnel-shaped
urethral dilatation, bladder wall thickness, bladder volume, resid-
ual urine volume. A cervical pulmonary test was also performed,
however, for greater accuracy, this test was not performed by an
obstetrician-gynecologist on a gynecological arm, but especially
during an ultrasound diagnostics.

All studies were conducted three times — in the first and third
trimesters of pregnancy, as well as in the 16 weeks of the postpar-
tum period.

RESULTS

In the course of analysis of the funnel-like expansion of the
urethra in the first trimester of pregnancy, significantly higher
values of the funnel-shaped deformation of the urethra in the
group of patients with overactive bladder in general and in dif-
ferent age groups, compared to healthy women, were found to be
significantly (p<0,001). Thus, funnel-like urethral enlargement
was detected in all patients with overactive bladder in women. In
healthy women, this indicator was not detected at all. Moreover,
the same indicators were established in studies of this indicator in
pregnant III trimester and at 16 weeks postpartum period.

While comparing the thickness of the walls of the urinary
bladder in the I, IIT trimesters of pregnancy and at 16 weeks of
the postpartum period, the value of this indicator in the general
group of patients with overactive bladder was significantly high-
er than in the general group of practically healthy women as well
as in different age groups (p<0,001).

Thus, in the first trimester of pregnancy, significantly higher
values of the urinary bladder thickness index in the general group
(4,873+0,295 mm; p<0,001) and in all age groups of women with
overactive bladder were revealed in comparison with the general
group of healthy women (2,255£0,472 mm). When comparing
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this indicator between the different age groups of practically
healthy women, significantly higher values were found in the age
groups of 2635 years (2,443£0,294 mm; p<0,001) and older than
35 years (2,791+0,070 mm; p<0,001) in comparison with this age
group indicator to 25 years (1,724+0,189 mm; p<0,001), as well as
between women 2635 years of age and 35 years of control group.
Among patients with overactive bladder of women, significantly
higher values of the thickness of the bladder walls were found in
the age groups of 2635 years (4,902+0,170 mm; p<0,05) and older
than 35 years (4,976+0,239 mm; p=0,078) compared with the age
indicator groups up to 25 years (4,522+0,593 mm; p<0,05).

In the third trimester of pregnancy, significantly higher
values of the urinary bladder thickness index in the general group
(5,188+0,206 mm; p<0,001) and in all age groups of women with
overactive bladder were revealed in comparison with the group of
healthy women (2,473+0,479 mm). When comparing this indicator
between different age groups of practically healthy women, a
reliable tendency to increase this value with age is revealed.

Thus, in the group of practically healthy women in 16 weeks of
the postpartum period, significantly higher values of the thickness
of the bladder walls in the general group (2,484%0,496 mm;
p<0,001) and in all age groups of women with overactive bladder
were detected in comparison with the group of healthy women in
general (5,197+0,214 mm) and different age groups (respectively
5,033+0,387; 5,193+0,133; 5,294%0,241 mm). Comparison of this
indicator among practically healthy women revealed a significant
increase in the value of this indicator with age.

When comparing spontaneous contractions of detrusor in
the first trimester of pregnancy, the value of this indicator was
significantly higher in the general group of patients with over-
active bladder (68%, p<0,001) and in age groups up to 25 years
(54,4%;, p<0,001), 2635 years (71,4%;, p<0,001) and older than
35 years (62,9%; p<0,01) of women with overactive bladder.
In the group of healthy women in general and in different age
groups, this indicator is absent at all.

In the third trimester of pregnancy, spontaneous reductions
of detrusor were found in all pregnancies of the general group
of patients with overactive bladder and different age groups,
compared with the absence of this indicator in the general group
of healthy women and in different age groups (p<0,001).

When comparing spontaneous contractions of detrusor in 16
weeks of the postpartum period, the value of this indicator was
significantly higher in the general group of patients with over-
active bladder (98,7%; p<0,001) and in the age group up to 25
years (88,9%; p<0,001). Spontaneous reductions of detrusor in
4 months postpartum are available in all women with urinary
incontinence at the age of 26—35 years (p<0,001) and over 35
years old (p<0,01). For comparison, in the general group of
healthy women and in different age groups, this indicator missing.

Thus, in the first trimester of pregnancy, significantly
lower values of the bladder volume index in the general group
(290,3+38,9 ml; p<0,001) and in age groups up to 25 years
(291,4+35,8 ml; p<0,001), 26-35years (294,9+33,8 ml; p<0,001)
and older than 35years (276,5+51,8 ml; p<0,001) in women with
overactive bladder compared to the general group of healthy
women (426,4+21,5 ml). When comparing this indicator between
the different age groups of practically healthy women, there
were significantly lower values in the age groups of 26—35 years
(415,1%12,1 ml; p<0,001) and older than 35 years (407,3+6,8 ml;
p<0,001) in comparison with this indicator of the age group up
to 25 years (451,2+10,2 ml; p<0,001), as well as between women
26-35 years and 35 years of control group (p<0,05).

In the third trimester of pregnancy, significantly lower values
of the bladder volume in the general group (250,0£43,5 ml;
p<0,001) and in age groups up to 25 years (246,3£39,9 ml;
p<0,001), 26-35 years (256,7+39,4 ml; p<0,001) and over 35
years old (232,9+53,2 ml; p<0,001) of women with urinary
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incontinence compared with the general group of healthy women
(395,7£24,3 ml). When comparing this indicator between the
different age groups of practically healthy women, there were
significantly lower values in the age groups of 26-35 years
(382,9+15,7 ml; p<0,001) and over 35 years old (375,5+6,6 ml;
p=0,078 ) compared to this indicator of the age group up to
25 years (423,2+12,0 ml; p<0,01). Among women with overac-
tive bladder, a tendency (p=0,052 ) was found to be lower in
women over the age of 35 control group compared with women
aged 26-35 years.

Thus, in the group of practically healthy women in 16 weeks
of the postpartum period, significantly lower values of the bladder
volume in the general group (253,0+45,2 ml; p<0,001) and in age
groups up to 25 years (260,4+40,7 ml; p<0,001), 26-35 years
(258,2+39,8 ml; p<0,001) and over 35 years old (234,0+57,9 ml;
p<0,01) compared with the overall group of healthy women
(406,8+24,0 ml) and different age groups. When comparing this
indicator between the practically healthy women, significantly
lower values were found in the age groups of 26-35 years
(394,0+17,4 ml; p<0,001) and over 35 years old (388,5£6,2 ml;
p=0,078) of women with overactive bladder compared with
this indicator in the age group up to 25 years (433,5+10,6 ml;
p<0,001).

Thus, in the first trimester of pregnancy, significantly
higher values of the residual urine volume in the general group
(40,49+3,98 ml; p<0,001) and in age groups up to 25 years
(38,89:+4,46 ml, p<0,001), 2635 years (40,31+3,86 ml; p<0,001)
and over 35 years old (41,88+3,89 ml; p<0,001) of women with
overactive bladder compared with the general group of healthy
of women (15,23+2,37 ml). Comparison of this indicator between
the different age groups of practically healthy women revealed
significantly higher values in the age groups of 26-35 years
(16,32+1,12 ml; p<0,001) and over 35 years old (17,45%0,52 ml;
p<0,01) in comparison with the indicator of the age group up to
25 years (12,62+1,77 ml; p<0,001), as well as between women
26-35 years and 35 years of control group (p<0,001).

In the third trimester of pregnancy, the values of the indicator
of residual urine in the general group (51,11£4,55 ml; p<0,001) and
in age groups up to 25 years (51,50+3,76 ml; p<0,001), 26—35 years
old (50,66+4,77 ml; p<0,001) and over 35 years (52,21+4,30 ml;
p<0,001) of women with overactive bladder compared with the
general group of healthy of women (27,35%4,27 ml). Comparison
of this indicator between the different age groups of practically
healthy women revealed significantly higher values in the age
groups of 26—35years (30,04+1,64 ml; p<0,001) and older than
35 years (29,36+1,21 ml; p<0,001) of women with overactive
bladder compared with this indicator in age groups up to 25 years
(22,71+3,82 ml; p<0,01). Among women with overactive bladder,
the tendency towards a lower significance of this indicator was
found in women over 35 years of control group compared with
women age 2635 years (p=0,079).

In the group of practically healthy women in the 16 weeks of
the postnatal period, significantly higher values of the residual
urine volume in the general group (48,11+5,86 ml; p<0,001)
and in age groups up to 25 years (46,00+5,41 ml; p<0,001),
26-35 years (47,41%5,50 ml; p<0,001) and over 35 years old
(51,24+6,26 ml; p<0,01) of women with overactive bladder
compared to the general group of healthy women (20,03+3,94 ml)
and different age groups. Comparison of this indicator among
practically healthy women revealed significantly higher values
in the age groups of 26—35 years (22,43£2,85 ml; p<0,001) and
older than 35 years (21,64+1,03 ml; p=0,078) of women with
overactive bladder compared with this indicator in age groups up
to 25 years (16,00£2,81 ml; p<0,001). Among women with over-
active bladder, there was a significantly lower significance of this
indicator in women 25 and 26 to 35 years of age compared with
women over 35 years old (p<0,05).
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When comparing the cervical-bulk test in the first trimester of
pregnancy, the value of this indicator was significantly higher in the
general group of patients with overactive bladder (60%; p<0,001)
and in age groups up to 25 years (44,4%; p<0,001), 26-35 years
(59,2%; p<0,001) and over 35 years old (70,6%; p<0,01) of women
with overactive bladder compared to the absence of this indicator
in the general group of healthy women and in different age groups.

In the third trimester of pregnancy, a positive cervical-
pulmonary test was found in all pregnancies of the general group
of patients with overactive bladder and different age groups,
compared with the absence of this indicator in the general group
of healthy women and in different age groups (p<0,001).

When comparing the cervical bipolar test in 16 weeks of the
postpartum period, the value of this indicator was significantly higher in
the general group of patients with overactive bladder (90,7%; p<0,001)
and in age groups up to 25 years (77,8%; p<0,001), 2635 years (91,8%;
p<0,001) and over 35 years old (94,1%; p<0,01) of women with overac-
tive bladder compared with the absence of this indicator in the general
group of healthy women and in different age groups.

CONCLUSIONS

1. The index of thickness of walls of the bladder with age
increases, as in women with overactive bladder, and in practically
healthy women. However, the values of this indicator (p<0,001)
were significantly higher in the general and in all age groups of
women with overactive bladder compared with the same data in
a group of practically healthy women.

Also, when comparing this indicator in different graviding
periods, larger values of the bladder wall thickness index in the
postpartum period were detected, compared with the third and
third trimesters in women of both groups (p<0,001).

2. If in the first trimester of pregnancy in women with overac-
tive bladder spontaneous reduction of detrusor was found in 68%
of the general group of women (p<0,01), then in the third trimester
of pregnancy spontaneous reductions of detrusor were found in all

CrtaTyc byHKLUii 3aKpUTTSA ceviBHMKA

Yy BariTHMX i3 CUHAPOMOM rinepakTMBHOro
Ce4yoBOro Mixypa

I.1O. KocTiok, I.B. Yarika, 1O.C. MapHeus

Vabrpassykosuii (¥3) MeTon nocaipKenns OyB CrlodaTky 3aiporo-
HOBAHUII SIK TIEPHINI KPOK Y AIaTHOCTUI HETPUMAHHS cedi, OCKiTbKI
cepe/lHsd BeJIMUMHA TOBIMHU CTiHKM CEYOBOIO MiXypa Ta pO3MipiB
yperpaibtoro chinkrepa y pobotax GaraTboX ypoJioriB Hos’s3ani 3
HasIBHICTIO rinepakTuBHOro cevoBoro Mixypa (FACM).

Mema docnidxcenns: Bu3HaueHHs COHOrpadivHIX TTOKA3HUKIB 3aMU-
KaJIBHOTO anapary cediBHuka y Baritnux i3 cungpomom FACM.
Mamepianu ma memoou. Byio poBeCHO OIHIOBaHHS Takux Y 3-
MOKA3HUKIB 3aMUKAJILHOTO arapaTy CediBHHMKa, K BOPOHKOMOMIGHE
PO3IINPEHHST CEYiBHUKA, TOBIIMHA CTIHKH CEYOBOTO Mixypa, 00'eM
€e4oBOTO Mixypa Ta 06’eM 3auIKoBoi cedi. [IpoBeseHO OIiHIOBAHHST
JarHOCTUYHOI I[IHHOCTI INHKOBO-MiXyPOBOTO TECTy y BariTHUX i3
cungpomom TACM. OTtpumani pe3yJsibTaT MOPIiBHIOBAJIN 3 TAKUMI Ca-
MUMH y IPAKTUYHO 3/[0POBUX BaTriTHUX.

Pesynromamu. 1lokasHUK TOBIMHKU CTIHKM CEYOBOTO MiXypa 3 BiKOM
30imbIyeThest, K y KiHOK 3 TACM, Tak i y IIpak THYHO 3/I0POBUX KiHOK.
Opak J0CTOBIpHO OiJiblni 3HaYeHHs AaHoro nokasuuka (p<0,001)
BUABJIEHO y Tpymi kinok i3 cuuzppomom I'ACM. V¥ III tpmmectpi
BariTHOCTI TIO3UTUBHUIT MIUIKOBO-MIXypOBHil TecT OYB BUSIBJIEHUIT Yy
Beix marientiB 3 TACM. ¥ rpymni Baritanx 3 TACM 3HaynO MeHIINIit
Po3Mip ceuoBoro Mixypa i 36imbuiennii 06’eM 3aJUNIKOBOI cedi, 1m0
I ATBEP/KYE CBITOBI JaHi.

3axatouenna. JlaHi CIOHTAHHUX CKOPOYEHb JIeTPy30pa y BariTHHUX
JIO3BOJISIIOTH 3DOOUTH BUCHOBOK, IO IEil TOKA3HUK € XapaKTepHOIo
AiarHocTuyHOIO 03Hakoo ACM.

Kmouosi cnosa: sazimmicmo, yrvmpaseykose 00CIiONCEHHS, 3AMUKATD-
HULL anapam cewisHuxa, 2inepakmueHull cevuosull Mixyp.
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pregnant women with urinary incontinence. In the 16 weeks of the
postpartum period, the presence of this indicator was established
in 98,7% of patients with overactive bladder in general (p<0,001)
and in the age group up to 25 years (88,9%; p<0,001).

Spontaneous reduction of detrusor after delivery is available
in all women with urinary incontinence aged 2635 years. and
older than 35 years (p<0,01).

For comparison, in the general group of healthy women and
in different age groups, this indicator is not available at all stages
of the study.

3. Comparing the volume of the bladder in the I, III trimesters
of pregnancy and at 16 weeks of the postpartum period, the value
of this indicator in the general group of patients with overactive
bladder was significantly (p<0,001) higher than in the general group
of practically healthy women as well as in different age groups.

4. When comparing the residual urine volume in T, I1I trimesters
of pregnancy and at 16 weeks of the postpartum period, the value
of this indicator in the general group of patients with overactive
bladder was significantly (p<0,001) more than in the general group
of practically healthy women, as well as in different age groups.

5. When comparing the cervical-bulk test in the first
trimester of pregnancy, this indicator was found in 60% of
pregnant women in the general group of patients with overactive
bladder (p<0,001). In the third trimester of pregnancy, a positive
cervical-bleb test was found in all patients with overactive
bladder. At 16 weeks postpartum, this figure was established in
90,7% of patients with overactive bladder in general (p<0,001).

In the group of healthy women, this indicator is not available
at all stages of the study.

Thus, we noted that the spontaneous reduction of the detrusor
is a characteristic diagnostic feature of overactive bladder, the
thickness of the wall of the bladder is more in the group of women
with overactive bladder, which have less volume of the bladder and
increased volume of residual urine, which confirms the world data.

Cratyc pyHKUUN 3aKPbITUA MOYEUCNYCKaTeIbHOro
KaHana y 6epeMeHHbIX C CUHAPOMOM
rMnepakTMBHOIrO MO4YE€BOIro Ny3bIpsa

N.10. Kocriok, I'.B. Havika, FO.C. NapHed

YabrpaszsykoBoit (¥ 3) meros uccseoBanust OblJl M3HAYAIBHO TIPe/l-
JIO)KEH KaK MepBbIil 1Iar B IMATHOCTHKE HeJEP:KAHNUsT MOYH, OCKOJIb-
Ky CpejiHee 3HaueHHUe TOJIIIHDI CTEHKN MOYEBOIO Iy3bIPst U Pa3Mepsbl
ypeTpasbHoro chuHkTepa B paboTax MHOTHX YPOJIOTOB COOTHECEHBI ¢
HAJIMYKMEM TUIIEPAKTUBHOTO MOo4YeBoro my3bipst (FAMIT).

Ienv uccnedosanus: onpejescHe coHorpapuueckux rokasareseii
3aMbIKATEJIHOTO AlllIapaTa MOYEHCITyCKATEIbHOr0 KaHaia y 6epemMen-
HbIX ¢ cuagpomMom FAMIL.

Mamepuanvt u memodvi. DBbiia npoBe/eHa OleHKa Takux Y3-
TIOKas3aTesell 3aMBbIKaTeIBHOTO AllapaTa MOYCHCITYCKATEIbHOTO KaHaIa,
KaK BOPOHKOOOPA3HOE PACIIMPEHHE MOYEHCITY CKATELHOTO KaHaa, TOJI-
IIIHA CTEHOK MOYEBOTO ITy3bIPsi, 00BEM MOYEBOTO TTy3bIPst 1 00BEM 0CTa-
ToyHOIi Moyu. [TpoBesieHo onpesiesieHre AMarHoCTUYeCKON 1eHHOCTH 111e-
e4yHO-TIy3bIpuatoro tecta y Oepemennbix ¢ TAMIL TTosyuennbie pesyiib-
TaThl CPABHUBAJIN C TAKUMH K€ Y PAKTHYECKHU 3I0POBbIX OepeMeHHbIX.
Pe3zyavmamut. Iloxasaress TOMIITHLI CTEHOK MOYEBOTO ITY3BIPS C BO3-
pacTtoM yBenuunBaeTcs, Kak y skeHnud ¢ TAMII, tak u y npaktuyecku
30POBBIX sKeHIMH. OHAKO J0CTOBEPHO OOJIbINIE 3HAYECHUST JAHHOTO
nokasaress ( p < 0,001 ) obnapyskeno B rpynme sxenmun ¢ TAMIL B
IIT TpumecTpe GEPEMEHHOCTH TIOJIOKUTENBHBII TIeEUHO-TTY3bIPYATHII
Tect Gl o6Hapysken y Beex 6ombbix ¢ TAMIL. B rpynie GepeMentbix
¢ TAMII 3HaunTeIbHO MEHBIINET 06BEM MOYEBOTO TTy3bIPsI U YBEITUYCH-
HBIIl 00BEM OCTATOYHON MOYH, YTO OATBEPIKAAET MUPOBbIE IAHHDIE.
Baxmovenue. Jlannpie CIOHTAHHBIX COKPAINCHUIT feTpy3opa y bepe-
MEHHBIX 1103BOJISIOT CJIEJIATh BBIBOJ, YTO 3TOT 110KA3aTellb SIBJISETCS
XapaKTepHBIM AuarHocTudeckum npusHakom FAMIL.

Knrouesvte cosa: bepemeniiocmo, yiompassykosoe ucciedosanue, 3a-
MblKamenvHblll annapam MoUeucnycKamenpHozo Kanand, eunepakmus-
HOLLL MOUEBOU NY3bIPb.
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