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t has been shown that pelvic floor ultrasonography is helpful in diagnosing pelvic organ pro-

lapse.

Purpose. To determine the optimal cut-off to define abnormal uterine descent on transperineal

ultrasound.

Materials and methods. A prospective observational study that was conducted at Bint Al-
Huda Teaching Hospital in Dhi-Qar Province during the period of 11 months from 1st of April 2024
till 1st of March 2025. It included 55 married females with sign and symptom of pelvic pain and in-
continence who underwent clinical examination by well experienced gynecologist and two-
dimensional transperineal ultrasound examination by a radiologist.

Results. Regarding transperineal ultrasound findings in diagnosing uterine prolapse, the sen-
sitivity was 93.9%, the specificity was 86.4%, while the accuracy was 90.9%. The cut point of uterine
position was 5.16 mm. Hence, uterine position> 5.16 mm below the symphysis is predictive for uter-
ine prolapse.

Discussion. This study reported that uterine position relative to the posteroinferior margin of
the symphysis pubis was significantly higher in patients with UP than in those without. This results
agreed with results found by Wu M et al. study in 2021 and Shek KL et al. study in 2015. This study
showed that the cut point of uterine position was 5.16 mm. Hence, uterine position > 5.16 mm below
symphysis pubis is predictive for UP. Close results were found in Chinese studies conducted by Wu
M et al. and Deitz HP et al.; while Shek KL et al. study reported a different result, represented by a
higher cut-off value of more than 15 mm for predicting symptoms of prolapse.

Conclusion. Transperineal ultrasound is an effective diagnostic tool in identifying UP demon-
strated by its high sensitivity (93.9%) and specificity (86.4%). Transperineal ultrasound found that
uterine position higher than 5.16 mm below the symphysis pubis could accurately predict the
chance of uterine prolapse’.
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TPAHCNEPUHEAAbBHOE YABTPA3BYKOBOE UCCAEAOBAHUE B AMATHOCTUKE
ONYLWLEHUA MATKHU

Canama Haaxem Axkaccmm!, Prupac ABAYAAQ AAb-baracam’,
BaccaH Paxmm MyBapk Aab XAdoaAXKM2

1 - Kadepa AygeBoii HArHOCTHUKY, MeIUITMHCKUN KoAreK, YHuBepcurer Tu-Kap. [Iu-Kap, Hpaxk.
2 - Kadpenpa ruxekoaoruy, MeaUIIMHCKUM KoaselK, YHUBepcuTteT Tu-Kap. [u-Kap, Mpaxk.

ABTPa3BYKOBoOe HccaenioBanue (Y3M) Ta30BOro gHA HUCIIOAB3YETCS OAST AUATHOCTHKU IIpoAarica
Ta30BBbIX OPTraHOB.

Ienp uccnemopammsa. OnpeneAuTh IIOPOTOBOE 3HAYEHHE [OAS OUATHOCTUKH aHOMAaAbBHOIO
OILyLIEHUS MaTKU IIPU TPAHCIIEPHHEAALHOM YABTPA3BYKOBOM HccaenoBaHuu (TY3).

Marepuansr u meronbl. IIpocreKTHBHOE OOCEpPBAIIMOHHOE HCCAEIOBAHUE IIPOBOAHAOCH B
G6oavuule Bunt Aap-Xyna B npoBuniuu [du-Kap B Teuenue 11 mecaiieB ¢ 1 ampeaa 2024 romga mo 1
mapTta 2025 roga. B nccaeqoBaHNM IPUHIAN yIacTHe 55 3aMy>KHHUX KEHIIIUH C CHMIITOMaMH Ta30BOH
60AM U HeZlep3KAHUS MOYH, IIPOIIEAIITNX KAMHHYECKOe 00CAeJOBAHUE Y OTIBITHOTO TMHEKOAOTA U TPAaH-
CIlepUHeaAbHOE YABTPa3ByKOBoe HccaenoBaHue (TY3) y Bpada-peHTreHoAorA.

PesynwsraTrhl. UyBCTBUTEABHOCTL TPAHCIIEPHUHEAABHOTO VABTPA3BYKOBOI'O HCCAENOBAHUS ITPU
JMUAarHOCTHKE OIIyIIIEHUd MaTKu cocTaBuaa 93,9%, cnenmdpuaHocts — 86,4%, TouHOCTE — 90,9%. Ilo-
pOTroBOe 3HAYEHUE ITOAOKEHHI MATKHU COCTABHAO 5,16 MM. TakuMm o6pasom, IOAOKEHUE MaTKu > 5,16
MM HU3Ke CHM(H3a IBAIETCS IPEAUKTOPOM BBIIAAeHUS MATKH.

OOGcy:xaenue. B 1aHHOM HCCAEIOBAHUU IIOKA3aHO, UTO IIOAOXKEHHE MATKH OTHOCHUTEALHO 3ajl-
He-HUKHEro Kpasg AOHHOTO COYA€HEHHUs ObIAO 3HAYHUTEABHO OOABIIIE V AIIMEHTOK C OIyIIeHUEeM MAaTKH,
4eM y MaIMeHTOK 0e3 JaHHOTO COCTOSHHUA. DTH Pe3yAbTAThI COTAACYIOTCH C pe3yAbTaTaMU HCCAEIOBAa-
HUg Wu M. u coaBTOpOB, IpoBeneHHoro B 2021 roxy, u uccaemoBauusa Shek K.L. u np., mpoBeneHHO-
ro B 2015 roxy. Hacrosdiree uccaemoBasHue II0KA3aA0, YTO [IOPOrOBOE 3HAYEHUE ITOAOKEHHT MaTKU CO-
CcTaBAgAO 5,16 MM. CAefOBATEABHO, IIOAOKEHHE MaTKHU > 5,16 MM HHKEe AOHHOTO COYACHEHUS SIBACET-
Cs IPEeqUKTOPOM BhINAAeHUda. [ToxXoxKue pe3yAbTaThl OBIAM ITOAYYEHBI B KUTAMCKHUX HCCAEIOBAHUIX,
npoBeneHHbIX Wu M. u coaBTopamu, u Deitz H.P. u np.; B To BpeMd Kak B uccaenopanuu Shek K.L. u
COaBTOPOB ObIA IOAYYUEH APYroil pe3yAbTaT, IPEeACTABACHHBIN 00Aee BHICOKHMM IOPOTOBLIM 3HAUYEHHEM
JASI ITPOTHO3UPOBAHMS CUMIITOMOB IIPOAAIICA, IIPEBBIIIAIONUY 15 MM.

3akmouenue. TpaHCIlepUHEAABHOE YALTPA3BYKOBOE HCCAEIOBAHUE SBAAETCS 3(P(PEeKTUBHBIM
JONaTrHOCTHYECKHM HUHCTPYMEHTOM [JAS BBIIBACHUS OILYIIEHHS MAaTKH, YTO IOATBEPKIAAETCH €ro BBICO-
KOH 4yBCTBHUTEABHOCTBHIO (93,9%) u crnenmndgpugnocthio (86,4%). TpancnepruHeasprHoe Y3U mokasano,
4TO PaCIIOAOKEHHe MaTKHU 6oaee 5,16 MM HIKe AOOKOBOTO CHM(OM3a MOXKET SIBAATHCHA TOYHBIM IIpe-
OUKTOPOM BBITIIEeHUS MaTKU.

KaroueBrle caoBa: OIIYIIIEHHE U BBIIIaACHHUE MaTKH, TPAHCIIEPHUHEAABHOE Y3I/I, IIOPOrOBOE 3HAYE-
HHE, TOYHOCTB.
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he displacement of the uterus from its

normal anatomical position into the

vaginal canal through hymen or the

introitus of the vagina is known as

uterine prolapse (UP). This is due to the
weakening of its surrounding support struc-
tures [1]. UP is one of the multiple conditions
classified under the broader term of pelvic organ
prolapse [2]. The majority of those affected are
women, particularly those who have undergone
hysterectomy surgery, vaginal deliveries, or sev-
eral pregnancies. Although UP may not be life-
threatening, it can significantly impair a wom-
an's quality of life by causing symptoms like
vaginal soreness, pelvic pressure, urinary in-
continence, trouble having sex, and in more se-
vere cases, tissue ulceration or infections [3, 4].
The traditional technique for assessing UP prior
to surgery is the International Continence So-
ciety Pelvic Organ Prolapse Quantification (ICS
POP-Q) system [5]. Imaging tests such as mag-
netic resonance imaging (MRI) have been shown
to be comparable to clinical evaluations for the
assessment of UP [6]. However, the limitations
of both diagnostic approaches differ since MRI,
a less expensive test, is not always available to
physicians for the investigation of pelvic organ
prolapse, and clinic evaluations only employ the
anatomical surface with the hymen as a movea-
ble point of reference [7,8]. Trans-perineal ul-
trasound (TPUS) has become more used in gy-
necology, urology, and obstetrics in recent
years. It offers vital new information on condi-
tions like obstructive urinary problems, pelvic
organ prolapses, urine incontinence, and even
how to manage childbirth [9]. To standardize
the ultrasound diagnosis of prolapse, significant
prolapse is defined as a drop of 210 mm for the
anterior compartment and 215 mm for the mid-
dle and posterior compartments of the corre-
sponding organ below the posteroinferior limit
of the pubic symphysis [10]. However, TPUS is
useful for both diagnosing significant prolapse
in each compartment and for differentially diag-
nosing the illness of each compartment [11].
This non-invasive, radiation-free technique has
grown in popularity since it is accessible, safe,
and produces real-time pictures [12].

The aim of this study is to determine the
optimal cut-off to define abnormal uterine de-
scent on TPUS.

Materials and Methods.

Study design and setting.

This is a prospective observational study
that was conducted at Radiology Department of
Bint Al-Huda Teaching Hospital in Dhi Qar
Province during the period of 11 months from
1st of April 2024 till 1st of March 2025.

Study patients and sample size.
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The study included 55 married females
with sign and symptom of pelvic pain and in-
continence who underwent clinical examination
by well experienced gynecologist and two-
dimensional TPUS examination by a radiologist.
Patients had a history of hysterectomy or pelvic
floor surgery for prolapse / incontinence, wom-
en who gave birth six months or less ago, and
patients refused to be a part of this study were
excluded.

Data collection tools.

A questionnaire was applied to all enrolled
patients to collect the needed information. It
includes questions to gather information about
the demographic characteristics of examined
women, obstetrical and gynecological history,
surgical history, and ultrasound examination
data.

Workup:

* TPUS was performed with the woman in
the dorsal lithotomy position, after she had
emptied her bladder and bowels.

* Examinations were performed by a so-
nographer, using a Voluson E6 Ge ultrasound
device (GE Healthcare) equipped with 4-8-MHz
curved-array volume transducer.

* The sonographer had no access to the
patient’s clinical data, or the pelvic organ pro-
lapse clinical examination data. The acquisition
angle was 85¢.

* Two-dimensional (2D) volumes were ac-
quired, during rest, pelvic floor muscle contrac-
tion and maximum Valsalva maneuver, for later
offline analysis.

* At least three volumes were obtained
during Valsalva maneuver for each patient and
each Valsalva maneuver was performed for a
minimum duration of 6 s.

* The volume with the most severe signs of
uterine prolapse was selected for measure-
ments.

* Analysis was carried out using 2D View,
version 10.0 (GE Healthcare).

* A horizontal line was placed through the
posteroinferior margin of the symphysis pubis;
this was the reference line.

* Another horizontal line, placed along the
leading edge of the cervix, was used to define
the position of the uterus.

» Uterine prolapse was assessed using
uterine position (measured in mm) relative to
the posteroinferior margin of the symphysis pu-
bis on TPUS, during maximum Valsalva maneu-
ver (fig. 1, 2).

Clinical examination.

Pelvic organs prolapse clinical examina-
tions were performed by experienced gynecol-
ogists with > 2 years’ experience of performing
pelvic organ prolapse clinical examinations. The
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Fig. 1 (Puc. 1)

Fig. 1. Transperineal Ultrasound, mid sagittal view, performed at rest and after Valsalva maneuver.
Patient, 35-years-old female, no uterine prolapse (B — bladder, U — uterus, C — cervix, SP — symphsis pubis).

Puc. 1. TpaHcnepuHedaAbHoe Y3U, cpeAHe-CArMTTAAbHAs MAOCKOCTb CKAHUPOBAHMUSA, B COCTOSHUU
nokKos U NocAe Npo6bl BAAbLCAABBbI.

[MamuenTka, 35 aeT, 6e3 omymreHus MaTku (B — ModeBoit my3eips, U — MaTka, C — mieiika MaTku, SP — A0OKoO-
BbIH cUMQU3).

Fig. 2 (Puc. 2)

Fig. 2. Transperineal ultrasound, mid sagittal view, performed at rest and after Valsalva maneuver.
Patient, 45-years-old woman, uterine prolapse (B — bladder, U — uterus, C — cervix, SP — symphsis pubis). Dis-
tance more than 10 mm is prolapse (red rectangle).

Puc. 2. TpaHcnepuHeaAbHoe Y3U, cpeAHe-CAarMTTaAbHAs MAOCKOCTb CKOHUPOBAHUSA, B COCTOSA-
HUU NOKOSA U NOCAE NPOoObl BAABCAAbBBI.

[TamenTka, 45 aAeT, c omylieHHueM MaTKu (B — modeBo# my3bipb, U — matka, C — meiika, SP — AOHHBIH CHM-
u3). Paccrosinue 60aee 10 MM COOTBETCTBYET OIYIIEHHIO (KPACHBIM IIPSIMOYTOABHUK).
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Table Nel. Distribution of study patients by general characteristics.
Variable No. (n=155) Percentage (%)
Age (Year)
<35 23 41.8
35-44 5 9.1
> 45 27 49.1
BMI Level
Normal 15 273
Overweight 31 56.4
Obese 9 16.3
Parity
<4 12 21.8
>4 43 78.2
Mode of deliveries
NVD 29 52.7
C/S 16 29.1
Both 10 18.2
Menopausal status
Pre menopause 44 80.0
Post menopause 11 20.0

examiner had no access to the woman’s clinical
data or ultrasound findings.

Ethical considerations and official approv-
als.

The study was conducted in accordance
with the ethical standards of the Scientific
Committee of Radiology Department, College of
Medicine / Thi-Qar University and with the Hel-
sinki Declaration of 1975, as revised in 2013.
Informed consent was obtained from each par-
ticipant after discussion of the study and its
objectives. The names were removed and re-
placed with identification codes. All information
was kept confidential on a password-secured
laptop, and the data were used exclusively for
research purposes.

Statistical analysis.

Version 26 of the Statistical Package for
Social Sciences (SPSS) was used to analyze the
data. The data was displayed as ranges, means,
and standard deviations. percentages and fre

quencies used to display categorical data. The
uterine position in relation to UP was compared
using an independent two-tailed t-test. To diag-
nose UP, uterine position was predicted using
receiver operating characteristic (ROC) curve
analysis. A P-value of less than 0.05 was re-
garded as significant.

Results.

In this study, patients’ age ranged from 26
to 59 years with a mean age of 39.63+10.3

years; 56.4% of were overweighed, 78.4% had
four children or more, 52.7% were delivered by
NVD, 80% were pre menopause (Table Nel).

Table No2 shows the sensitivity, specifici-
ty, and accuracy of TPUS findings in diagnosing
UP. The sensitivity was 93.9%, while the speci-
ficity was 86.4%. The accuracy of the TPUS was
90.9%.

Receiver operating characteristic (ROC)
curve analysis was constructed to predict uter-

Table No2. Diagnostic characteristics of MSCT and non-EPI DWI MRI in relation to
the detection of recurrence of cholesteatoma.
. Clinical diagnosis
TPUS findings Prolapse No prolapse Total

Prolapse 31 3 34
No prolapse 2 19 21
Total 33 22 55
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ine prolapse by using uterine position relative to
the posteroinferior margin of the symphysis pu-
bis. The cut point of uterine position was 5.16
mm. Hence, uterine position > 5.16 mm below
the symphysis pubis is predictive for UP, as a
large significant area under the curve (AUC=
81.5%) indicating significant association be-
tween higher level of uterine position below the
symphysis pubis and prediction of uterine pro-
lapse with sensitivity of 90.9%, specificity of
86.4% and accuracy of 89.1% (fig. 3, Table Ne3).

vic organ descent in reference to fixed bone
landmarks [14]. This technique increases the
accuracy of the diagnosis and helps differentiate
UP from other pelvic floor issues. By offering
comprehensive anatomical information, the im-
aging results can impact surgical decision-
making, resulting in customized surgical tech-
niques and possibly better results [15, 16, 17].
This study reported that uterine position rela-
tive to the posteroinferior margin of the sym-
physis pubis was significantly higher in patients

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

True positive rate (Sensitivity)

0 0,2 0,4

ROC Curve / Uterine position (mm) / AUC=0.815

False positive rate (1 - Specificity)
Fig. 3 (Puc. 3)

0,6 0,8 1

Fig. 3. Graph.

inferior margin of the symphysis pubis.

Puc. 3. Tpadcuk.

P ROC curve to predict uterine prolapse by using uterine position (measured in mm) relative to the postero-

ROC-kpuBasa M0O3BOASET MpPEeACKa3aTh BBINAAEHHE MaTKH, HUCIOAB3yS IIOAOXKEHHE MaTKU (U3MEPEHHOE B MM)
OTHOCHTEABHO 3a{He-HHUIKHEro Kpas AOOKOBOTO COYACHEHUSI.

Table Ne3. Diagnostic accuracy of uterine position (measured in mm) relative to the
posteroinferior margin of the symphysis pubis to predict UP.

. Cut-off Sensitivit
Uterine value y
iti
position (mm) 5.16 92.6%

Spec;ﬁat PPV NPV Accuracy
72% 73.5% 90.9% 80.4%

Discussion.

TPUS has been utilized to quantify pro-
lapse since 2001. This method is straightfor-
ward, safe and simple to duplicate. TPUS offers
details on the functional anatomy and underly-
ing organs. It has been demonstrated that the
POP-Q stage and pelvic ultrasonography find-
ings of prolapse are significantly correlated [13].
A helpful imaging technique for assessing UP is
TPUS, which offers dynamic visualization of pel-

| www.rejr.ru | REJR. 2025; 15(3):174-181

with UP than in those without. This results
agreed with results found by Wu M et al. study
in 2021 [18] and Shek KL et al. study in 2015
[19].

This study showed that the cut point of
uterine position was 5.16 mm. Hence, uterine
position > 5.16 mm below symphysis pubis is
predictive for UP. Close results were found in
Chinese studies conducted by Wu M et al. and
Deitz HP et al.; while Shek KL et al. study re-
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ported a different result, represented by a high-
er cut-off value of more than 15 mm for predict-
ing symptoms of prolapse [18-20]. According to
recent research, retroversion is more prevalent
among Asians and could play a significant role
in Asian women's aberrant uterine descent. The
lower uterine position and higher prolapse rate
in Chinese women compared to Caucasian
women may be explained by this [21]. In addi-
tion to the patients' ages, postmenopausal
women frequently report greater incidence of
prolapse symptoms as they age. Additionally,
since different studies have different definitions
of what constitutes "prolapse" and how severe it
is, some include Stage I (mild) prolapse, while
others only consider Stage II or higher to be
clinically significant and ultimately related to
the U/S device experience.

In this study, TPUS examination showed
that 61.8% of patients had signs of pelvic organ
prolapse, the sensitivity of the TPUS was 93.9%,
while the specificity was 86.4%. The accuracy
was 90.9%. On the other hand, clinical diagno-
sis showed that 60% were diagnosed with pelvic
organ prolapse.

Rodriguez-Mias NL et al. study found that
prolapse symptoms were reported by 59.2%,
Braverman M et al. study, showed that 58.9%
presented with symptoms of prolapse in the
form of a lump in the vagina or a dragging sen-
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