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DIAGNOSTIC VALUE OF PELVIC FLOOR ULTRASONOGRAPHY
FOR DIAGNOSIS OF PELVIC ORGAN PROLAPSE

Abstract. Female pelvic floor dysfunction encompasses a number of prevalent clinical conditions, including
female pelvic organ prolapse, urinary and fecal incontinence, obstructed defecation, and sexual dysfunction. Pelvic
Organ Prolapse (POP) is the hidden epidemic. In the USA it has been conservatively estimated that the prevalence of
symptomatic POP will increase by 46% to reach 4.9 million women by 2050. POP is a major public health issue that
will continue to grow in developed countries due to the aging populations.

Prolapse development is multifactorial, with vaginal child birth, advancing age, and increasing body-mass index
as the most consistent risk factors.

The integrated lifespan model presented by De Lancey describes predisposing and inciting causal factors for the
development of POP where childbirth is considered an important inciting factor.

Patients generally present with several complaints, including bladder, bowel, and pelvic symptoms; however,
with the exception of vaginal bulging, none is specific to prolapse.

Women with symptoms suggestive of prolapse should undergo a pelvic examination. Physical exam (PE)
remains the primary modality to evaluate POP, but clinical examination alone is not enough diagnosing pelvic floor
dysfunction. The International Continence Society Pelvic Organ Prolapse Quantification (ICS POP-Q) system
provides information on surface anatomy only and gives no information on underlying organs or functional anatomy.
It can lead to underestimate or misdiagnose the site, degree, and nature of visceral prolapse of pelvic organ prolapse
in 45-90% of patients and caused result in incorrect treatment and recurrence of symptoms in 10-30% of patients
after surgery.

The diagnosis of prolapse of the posterior vaginal compartment, which gynecologists call posterior vaginal wall
descent a ‘rectocele’, this appearance may be caused by at least five distinct anatomical conditions which are difficult
to distinguish without imaging. These include true radiological rectocele, perineal hypermobility, enterocele,
rectoenterocele, and rectal intussusception. Imaging can identify conditions that mimic cystocele, such as urethral
diverticula or Gartner cysts, and also can show two types of cystoceles with different functional implications.

Therefore, we are needed additional diagnostic tools to make qualified decisions on conservative or surgical
treatment. Transperineal sonography is the least invasive, cheapest, simplest, and most commonly available method
for pelvic floor imaging. In addition, it has tremendous potential to be used as a research tool in trying to understand
the pathophysiology of POP.

Childbirth is significantly associated with develop by urinary incontinence(Ul) and POP. Levator avulsion is
the traumatic disconnection of the puborectalis component of the levator ani from the os pubis. Levator avulsion
injury may occur during vaginal delivery, and forceps delivery carries a higher risk of trauma to the pelvic floor
muscles than vacuum and normal vaginal delivery. Childbirth-related morphological abnormalities or defects of the
puborectalis muscle (“avulsion”) can be diagnosed not only by three-dimensional (3D) ultrasound but by
2D translabial ultrasound too. Enlarges the levator hiatus (LH), levator-urethra gap (LUG) as measured by
3-dimensional transperineal tomographic ultrasound are also associated with development of POP.

Thus, transperineal ultrasound is one of the most reliable and effective methods for diagnosing pelvic floor
injuries and dysfunction.
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Pelvic organ prolapse (POP) has a deleterious impact on the quality of life for a large proportion of
women worldwide, with a reported prevalence ranging from 2.9 to 50%, depending on definitions and
population groups [1].

Pelvic Organ Prolapse (POP) is the hidden epidemic. In the USA it has been conservatively estimated
that the prevalence of symptomatic POP will increase by 46% to reach 4.9 million women by 2050.
Hence, POP is a major public health issue that will continue to grow in developed countries due to the
aging populations [2].

Each year, approximately 300,000 women require surgery for POP and stress urinary incontinence.
The direct cost of prolapse surgery is greater than $1 billion per year [3].

Pregnancy and delivery are considered major risk factors in the development of POP and stress
urinary incontinence (SUI). To date, pelvic organ support is generally quantified by clinical examination
using the International Continence Society Pelvic Organ Prolapse Quantification (ICS POP-Q) system [4].

The ICS POP-Q was introduced in 1996 with an aim of standardizing assessment. Although
ICS POP-Q is widely used, the staging system derived from POP-Q is based on expert opinion rather
than data.

The system provides information on surface anatomy only and gives no information on underlying
organs or functional anatomy. Staging of bladder, uterine, small bowel and rectal descent are identical
under the quantification system, i.e. a uterus that descends to within 1 cm ofthe hymen is deemed to be as
abnormal as the descent ofthe anterior or posterior vaginal wall in the same level [5].

Furthermore, the ICS POP-Q system uses a moving structure, the hymen, as the reference point to
quantify pelvic organ descent, which may not be optimal for this purpose. Most importantly, almost
20 years after the introduction ofthis assessment system, it still lacks a definition of ‘normal’.

Significant POP is generally defined as ICS POP-Q stage 2 or above [6], and it is only very recently
that information on the limits of ‘normality” have become available [5,7].

As anatomy does not always correlate with urinary and bowel symptoms, additional diagnostic tools
are needed to make qualified decisions on conservative or surgical treatment. For example, the diagnosis
of prolapse of the posterior vaginal compartment, which is common in women with symptoms of prolapse
and obstructed defecation: gynecologists call posterior vaginal wall descent a ‘rectocele’, but this
appearance may be caused by at least five distinct anatomical conditions which are difficult to distinguish
without imaging. These include true radiological rectocele, perineal hypermobility, enterocele,
rectoenterocele, and rectal intussusception [8,9].

Transperineal ultrasound is a new alternative for the investigation of the functional anatomy of the
pelvic floor, and cut-offs have been suggested to define clinically relevant descent of the urinary bladder,
cervix, and rectum in relation to the sensation of a vaginal bulge [10].

Ingrid Volloyhaug at al. studied correlation between pelvic organ prolapse quantification (POP-Q)
and ultrasound measurement prolapse in women from a normal population and tried to identify the method
with a stronger association with prolapse symptoms. 590 parous women were examined using POP-Q and
transperineal ultrasound and correlation was tested using Spearman’s rank test. The scientists concluded
that POP-Q and ultrasound measurement of prolapse had moderate to strong correlation in the anterior and
middle compartments and weak correlation in the posterior compartment. POP-Q had a stronger
association than ultrasound with the symptom “vaginal bulge” [11].

Dietz et al. compared the results of the clinical examination and imaging findings. They
retrospectively examined 825 women. All women were carried out a local standardized interview with
symptoms of prolapse, the clinical examination included ICS POP-Q assessment and 4D translabial
ultrasound. The authors concluded that US and clinical measures of prolapse have a near- linear
relationship and found weaker agreement for all compartments (anterior 75%), the middle 69%, and
posterior 63%) than in the Ingrid Volloyhaug at al.’s study [12].

The levator hiatus is the space bounded by the puborectalis component of the levator ani muscle and
the os pubis. It is the largest potential hernia portal ofthe human body, so its dimensions matter for pelvic
organ support, as does the integrity ofthe muscle that defines the hiatus [13].

Levator hiatal area of > 25 cm2 on Valsalva as measured by 3D translabial pelvic floor ultrasound
examination suggest that can consider as abnormal distensibility or ‘ballooning’ ofthe levator hiatus [14].
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Levator avulsion is the traumatic disconnection of the puborectalis component ofthe levator ani from
the os pubis. Levator avulsion injury may occur during vaginal delivery, and forceps delivery carries a
higher risk oftraumato the pelvic floor muscles than vacuum and normal vaginal delivery [15,16,17].

Childbirth-related morphological abnormalities or defects ofthe puborectalis muscle (“avulsion™) can
be diagnosed not only by magnetic resonance imaging and three-dimensional (3D) ultrasound but by
2D translabial ultrasound too. H. P. Dietz and K. L. Shek examined seventy-five women for major
morphological abnormalities of the puborectalis muscle by palpation, 2D and 3D ultrasound (US). They
concluded that the finding of a discontinuity between the hyperechogenic muscle and the pelvic sidewall
is moderately reproducible and agrees moderately well with palpation and 3D US [18].

Lieming Wen at al. used Z scores to quantify hiatal distensibility and tested the performance of
Z scores for levator hiatal areas in predicting substantial pelvic organ prolapse. They undertook a
retrospective study of the data from 145 nulliparous and 166 patients with POP who had a clinical
POP examination with 3-dimensional translabial ultrasonography. The authors defined a Z-Av value of
less than 1.0 as a “normal hiatal expansion,” 1to 3 as “mild ballooning,” 3to 5 as “moderate ballooning,”
5to 7 as “marked ballooning,” and 7 or greater as “severe ballooning”. Their findings were based on a
sample of patients that was limited to a population of Chinese women. The applicability ofthe Z score is
possible in specific populations whose normality curves are known, so the need to create specific
population curves for clinical applicability [19].

Bence Kozma at al. evaluated the association between pelvic organ prolapse (POP) types and levator-
urethra gap (LUG) as measured by 3-dimensional transperineal tomographic ultrasound. A retrospective
studied was carried out on 98 women with symptomatic POP. Abnormal LUG of 25mm or greater
indicated levator avulsion. The researchers concluded that bilateral levator ani avulsion as diagnosed by
LUG measurements of 25mm or greater at rest is associated with multicompartment, severe prolapse [20-21].

Avulsion in turn enlarges the hiatus [22], results in anterior and central compartment prolapse [23]
and reduces pelvic floor muscle function by about one-third [ 24].

Imaging can identify conditions that mimic cystocele, such as urethral diverticula or Gartner cysts,
and also can show two types of cystoceles with different functional implications. Eisenberg V. H. at al.
determined the prevalence of levator ani injury in patients with different types of cystocele. They were
evaluated 222 women presenting with symptoms of lower urinary tract and pelvic floor dysfunction. All
patients were conducted a physical examination, urodynamic testing and four-dimensional (4D) pelvic
floor ultrasound. The authors concluded, that a cystourethrocele is associated with good urine flow rates
and urodynamic stress incontinence, while a cystocele with intact retrovesical angle is associated with
voiding dysfunction and a low likelihood of stress incontinence. All women with Green type Ill cystocele
had a levator injury on the tomographic ultrasound imaging. The researchers suggested, that a cystocele
with an intact retrovesical angle associated with avulsion injury ofthe levator ani muscle, caused by birth-
related trauma. This data contradicts the commonly held belief that such cystoceles are caused by central
rather than by lateral fascial defects [25].

A proper diagnosis is a precondition for appropriate management of any clinical condition. For this
aim, transperineal ultrasound offers a unique opportunity for diagnosing reliably pelvic floor injuries and
dysfunction with a huge potential for improving women’s health by detecting preventable risk factors for
these lesions, by encouraging early pelvic floor rehabilitation for women with asymptomatic lesions.

M. P. OpasoBl, B. H. JTokwmnH2 /1. P. TokTapl M. b. XamowwnHal,
O. A. Tesopranl, L. M. AlocTnesal, A. B. MapkuHa3 M. C. lonoraesal, I'. A. Kapumosal
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XAMBAC OPTAHAOAPBIHbLL MPOJTANC ANATHOCTUKACBIHAAT bl TPAHCNEPUHEAN ALY,
YNbTPAAbIEbICTbL, 3EPTTEY AL ANATHOCTUKABILW, *¥H A bl 1bIT bl

AHHOTauma. dien xambacblHbll, KybiC TYOLWL, XeTKWKa3gw 6ipkatap »annbl KAVMHUKaNIbIK Xargaigbl,
COHbIL, iWiHAe, 3lengul xxambac MyLeneplw, nponancel (KMIT), 33p MeH HaXi0 ~cTamay, AeteKauns KAbIHAbITbI
MEH XbIHbICTbIK AUCPYHKLMSHbI KaMTugbl. XXM - >acblpblH iHAeT. AMeprka Kgoama LUTaTTapbiHaa, Kapanaiibim
ecen 6oiiblHWa, cuMnToMaTuKanblk XXMIT Tapanybl 2050 Xbinra kKapaih 46%-ra aptbin, 4,9 MAH. aiienre xetea!
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XKMIM gamy KaywHL, Hen3n cebenTepi - KblHAMTbIK 60CaHy, erje XacTtarbl afam Xa3He JeHe canMarbiHbiH UHAEeKCLL
apTTbipy. DelLancey et al ~cbiHbinraH XXMI1 gamybiHbIH 6eliiMai X3He 6acTamallbl (HaKTOPbIH CUMNaTTalTbIH
nHTerpaumsananrad emip CYPY y3akTbirbl Mogeni 60iibiHIWa 60caHy MaLbi3fbl, KO34blpYLUbl PaKTop caHanagbl.

dusmonormansik Tekcepy XXMI 6GaranayfgblH Herisri 3gici 60nraHbIMeH, XambacTblH KybIC TYOiHiH
[LApMeHci3giriH gnarHocTukanay YWiH GippeTTiK KAMHWKanbiK Tekcepy XeTkwka3z. ICS POP-Q aHaTOMUANbIK
nponancTbl caHAblK aHbiKTay YLUiH KOMAaHblnafbl XaHe emey MyLlecliil PYHKUMOHaNAbIK aHaTOMUACHI Typasbl
ellkaHpal aknapaT 6epmeligi. M™HAan Tacin emgenyuwwepal, 45-90% XybIrbiHAa BApbIC GaranaHbayra Hemece
KaTe TOMMKalblK AMarHocTMKara 3kenyi MYMKiH, con cebenTi A"pbiC eMaenmeiifi »KaHe onepaumsgaH KewiHri
naymeHTTepaiH 10-30%-4a CMMNTOM KaiiTanaHagbl.

K bIHanTbIH apTKbl KabblpracblHbIH TYCY AMarHo3bl Nponanc CMMNTOMbI X3He Aedekauns o6CcTpyKumacel b6ap
silenge Xui Kesfecear rMHEKONorTap KbiHaMThbiH apTKbl KabblpracblHbIH TeMeH TYCYIH «pekTouene» fen aTtaifbl,
6ipak 6”1 aHbiKTama BW3yangay 3fiCiHCI3 aXblpaTy KWbIH 6onaTbliH, a3 gereHge, 6ec TYpni aHaTOMWSANbIK Xai-
KYI7I,qu TYYbl MYMKIH.

Onapra peHTreHONOrMANbIK pekToLene, KacaraHbiH rMNepMobunbAiNiri, aHTepoLene, CUrMonaoLene XaHe Nk
ilEKTIH MHBarMHaUMACHl xaTagbl. Busyangay agicTepi LUuCTOLENe MMWTaUMANaiTLIH kaii-kKYWgi  ypeTpa
[AVBEPTUKYNbI Hemece [apTHep KMCTachl CUAKTHI LucToLene TYpepiH TYpAi (yHKUMOHaNAbIK aii-kY Henswuyae
capanaybl MYMKIH.

Xorapblfa adTbinraHgapfbl €CKepcek, KOHCepBaTUBM Hemece XUPYPrusniblK emfeyre KatbiCTbl YTbIMAbl
WewiM Kabbingay YLUiH KOCbIMLLA ANarHOCTUKANbIK 34icTepai KONgaHy KaXKeTTLU N aiKbIH.

TpaHcnepuHeanblKk cOHorpagus - WMHBA3MBTI eMec, ap3aH, KapanawblM X3He KeH TapanraH ambac TY6iH
Bu3yangay agici. CoHbIMeH Katap, on XXMTI naTodmanonorusceiH TYCiHy YLWiH 3epTTey K¥pasbl peTiHae nainganaHy
H6apbiCbliHAa 30p 3NleyeTKe Ke.

bocaHy epfayip fAspexefe CTpPecTiK 33p4iH TokTamaybl MeH XXMI1 gamybiHa ceben 6onagbl. JleBaTop/ibIK
aBynbeus (Y3iny) fereHimis - k¥nnbiHaii CYVerived LAM ny60peKTanbji KOMIOHEHTLI TPaBMaTUKa/blK aXbIpaTy.
AKyLLEPNIK KbICKbIWTbI cany apKblibl 60CaHAbIPY “PbIKTbIH BaKyyM-3KCTPaKLUMACbIHA X3HE KbiHan TybITbIHA
KaparaHja Lam >kapakaTblHblH famy KaymniH >korapbinatragsl. [y6opekTtangbl 6/ILWbIKETTL, MOPHONOrnAIbIK
aybITKy Hemece Kemwinirin Tek Ywenwemgi (3D) Y/A3 Kemeri apkbiibl raHa emec, 2D TpaHcnepuoTeHabji
YNbTPagbibbICTbl  KOMAAaHY  HerisiHge fAe  AuarHocTukanayra 6onagbl.  Ywenwemgi  TpaHcnepuHeanablkK
ToMOrpauanbik Y13 Kemen apKbifibl efilleHeTiH nesaTtop TeciriHiH (LH) x3He neBaTop-ypeTpanbibl KeCiHAICIHIH
(LUG) ~nratobiHa, XXMTI gamyblHa 6aiinaHbICTbl.

Ocblnaiiwa, TpaHcnepuHeanabl Y3 - >amMb6acTblH KybiCbl TYOIHIH 3aKbIMAaHYbIH X3HE AUCHYHKLUACHIH
AnarHocTukanaygblH 6epX XKaHe TUiMAi 34iCiHiH 6ipi.

TyLWH ce3gep: xambac MY LWenepiHiH Nponanckl, TpaHcnepuHeanibl yNbTpaablObICTbIK 3epTTey.
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ONATHOCTUYECKAA ULEHHOCTb TPAHCIMEPUHEAJIBHOIO ¥Y/1IbTPA3BYKOBOT O
MCCNELOBAHWA B ANATHOCTUKE MPOJTATICA TA30BbIX OPTAHOB

AHHOTaLMsa. HefoCcTaTOUHOCTL Ta30BOr0 [HA Y XXEHLIUH OXBaTbIBAeT PAf PacCNpPOCTPAHEHHbIX KAMHUYECKNX
COCTOSIHUIA, BK/OYaa nponanc Ta3oBbix opraHoB (MTO), HeaepXaHWe MOYU W Kana, 3aTPYAHEHHYIO fedeKauuio
CeKcya/lbHy auctyHkumio. NMTO aBnsieTcs cKpbiTol anuaemuein. B CLUA, no cambiM CKPOMHbIM MoAcYeTaM,
pacnpocTpaHeHHOCTb cumnToMaTuyeckoro MTO yBenuumTca Ha 46% UM JOCTUTHET 4,9 MWINNOHA XXEHLIUH K
2050 rogy. MTO sBAsieTCA OCHOBHOI MPO6IEMOi 34paBOOXPaHEHUS, KOTOPas MOXET OXBaTUTb U Pa3BUTbIe CTPaHbl,
B KOTOPbIX MAET MPOLecc CTapeHns HaceneHus.

OCHOBHbIMK (hakTOpaMK pucka pa3sutve MTO ABNAKOTCA BRaraivliHble pofAbl, MOXWOW BO3pacT U
yBeNNYeHMe VHAEKCA MacChl Tena.

WHTerpmpoBaHHas Mofefb NPOAO/KUTENLHOCTM XKWU3HKM, MpeacTaBneHHas Delancey et al., onucbiBaeT
npegpacnonaratLive n nHugunpytowme daktopsl passutus MNTO, rae pofbl CYATAIOTCA BAXHbIM NMPOBOLMPYHOLLAM
thakTOpOM.

du3nkanbHOe 06cnefoBaHNE OCTAeTCs OCHOBHbIM METOAOM OueHku MTO, HO OAHOr0 KAMHUYECKOro
06cnefoBaHMs HEAOCTATOUHO ANS AMArHOCTMKM HECOCTOATENIbHOCTU Ta3oBoro gHa. ICS POP-Q ucnonb3yeTcs ans
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KOMIMYECTBEHHOIO OMnpefeneHns aHaTOMUYECKOro Mponanca U He JaeT HUKaKOW MHGopMaumum o yHKLUOHANbHOM
aHaToMun nponabupytowlero opraHa. Takoil NOAXOA NPUMBOAMT K HEAOOLEHKe TsXecTW 3aboneBaHus wuanM K
HenpaBW/LHON TONUYECKOW AuarHocTuke y 45-90% nauueHTOB, YTO, B CBOK 0OYepedb, CTAHOBUTCA Pe3y/nbTaToM
HenpasuW/IbHOTO JIeYeHNs N BO3HUKHOBEHWA peunamey cumntoMoB y 10-30% naumeHTOB Moc/ne onepaymn.

[narHo3 BbinafeHus 3afHe CTEHKW BRaranmila 4acTo BCTPeYaeTCs Y XEHWMH C CUMMATOMaMu npoJanca u
06CTPYKUMM fedeKalun: TUHEKONOTM HasbiBAlOT OMyLleHWe 3afHeil CTeHKM Bharanuiia «pekTouene», HO 3To
onpegeneHve MoXeT 6bITb BbI3BAHO KaK MUHUMYM MATbIO Pa3IMYHbIMW aHATOMUYECKUMU COCTOSAHUAMMU, KOTOpble
TPYyAHO pasnuuuTb 6e3 MeTofoB Bu3yanu3aumm. K HMM  OTHOCATCS PEHTIeHONOTMYECKMA  pekToLene,
rMNepmMooMNbLHOCTL  MPOMEXHOCTU, 3HTepouesie, CUITMOMAOLENe W MHBarMHauus nNpsMoil Kuwku. MeToabl
BM3yanusauuym MoryT UAeHTU(PULUPOBaTL COCTOAHMSA, KOTOPblE UMUTUPYIOT LACTOLENE - TaKue, Kak AUBEPTUKY/b
ypeTpbl MAM  KUCTbl [apTHepa, a Takke MOryT AuddepeHUMpOBaTL TWUMbl LUCTOLENe C  PasfiMiyHbIMMI
(hYHKUMOHANbHBIMU COCTOSHUAMM.

Mcxogs 13 BbILIEW3NIOKEHHOr0, CTaHOBMTCA OYEBMAHOW Heo6X0AMMOCTb MPUMEHEHUSt LOMOSHUTENbHbIX
[LMarHoCTUYECKMX METOLOB 418 MPUHATUS KBaIM(ULMPOBAHHbLIX PELUEHWIA OTHOCUTENbHO KOHCEPBAaTUBHOIO WM
XUPYPTrUYeCcKoro feyeHus.

TpaHcnepuHeanbHas coHoOrpagus  ABASETCA  HEWHBA3WBHbIM, HEAOPOrUM, MNpPOCTbIM U Hambonee
pacnpocTpaHeHHbIM MeTOOM BM3yanu3aumm Ta3oBoro gHa. Kpome Toro, oHa o6nafjaeT OrpoOMHbIM MOTEHLUAN0M
[19 UCNOMb30BaHUS B KAYeCTBE MHCTPYMEHTA UCCNef0BaHUs B NONbITKE NOHATb naTogusnonoruto MTO.

Pojbl B 3HAUMTE/IbHOM CTENEHU CBS3aHbl C Pa3BUTUEM CTPECCOBOr0 HegepxaHnusi moun u MTO. JleBaTopHas
aBy/nbcus (OTPbIB) - 3TO TpaBMaTU4Yeckoe OTcOeAuHeHWe My60-peKTasbHOro KOMnoHeHTa LAM OT NIOHHOW KocTw.
PoaopaspelleHne ¢ HanoXeHWEM aKyLLIepCKUX LUMMLOB MMeeT 60/ee BbICOKUIA PUCK pa3BuTUs TpaBM LAM, uem
BaKyyM-3KCTpakuusa nnoga U BnaranuiiHble pogbl. Mopdonornyeckue aHoManuu uau gedekTsl Ny60-peKTanibHOw
MbILLbl MOXHO [MAarHoCTMPOBaTb HE TOJIbKO C MOMOLWbI0 TpexmepHoro (3D) ¥Y3W, HO u c npumeHeHuem
2D TpaHcnepuoTeHasbHOro y/nbTpasByka. YBenuyeHue nesatopHoro otsepcTus(bH) v neBaTopHO-ypeTpanbHOro
otpe3ka (LUG), KoTopble M3MepatoTCA C MOMOLLLIO TPEXMEPHOro TpaHcnepuHeanbHOro Tomorpaduyeckoro Y3u,
TakXe cBfA3aHbl ¢ pas3sutmem MTO.

Takum o06pa3om, TpaHcrnepuHeanbHoe Y3W ABNSeTCA O4HUM W3 HafeXHbIX W 3PPEeKTUBHbIX METOA0B
[LNarHoCTUKM NOBPEXAeHWA 1 ANCHYHKLMW Ta30BOr0 AHa.

KntoyeBble c10Ba: NPoOnarc Ta3oBblX OPraHoB, TpaHCMnepuHealbHOE Y/IbTPA3BYKOBOE UCC/ejOBaHeE, JIeBaTop aHu.
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