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publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
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Kasakcman Pecnybniukacbkl ¥nmmbiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fblfibIMU XypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabbindaHraHbIH xabapnatidbl. byn uHdekcmeny 6apbicbiHOa Clarivate Analytics KoMraHusiCbl XypHarobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, b6acnawbinap MeH Mekemesiepze KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
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e Emerging Sources Citationindex, obHosneHHoul sepcuu Web of Science. CodepxxaHue 8 3mom UHOEK-
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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(UI) 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.

Key words: pelvic organ prolapse, transperineal ultrasound, levator ani.
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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 of the hymen is deemed to be as
abnormal as the descent of the 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 of this 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 of the human body, so its dimensions matter for pelvic
organ support, as does the integrity of the 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’ of the levator hiatus [14].
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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 [15,16,17].

Childbirth-related morphological abnormalities or defects of the 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,” 1 to 3 as “mild ballooning,” 3 to 5 as “moderate ballooning,”
5 to 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 of the 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 III 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 of the 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. Opa3031, B. H. Jlommmz, JI. P. TOKTapl, M. b. XaMoumHal,
. A. I‘enoprm—x', L. M. I[OCTneBa', s1. B. MapKnHa3, M. C. .JIonoraeBa', T. A. KapnMOBa1
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’KAMBAC OPT'AH/IAPBIHBIH ITPOJIATIC JUATHOCTUKACBIHJIAFBI TPAHCIIEPUHEAJIJIBIK
YJIbTPAJBIBBICTBIK 3EPTTEYIIH JMATHOCTUKAJBIK KYHIBLIBIFBI

AHHOTanus. OleNn kaMOaChIHBIH KYBIC TYOiHIH JKETKUTIKCI3MIri OipKaTap >KaiIlbl KIMHUKAIBIK KaFIai]Ibl,
COHBIH ilIiHAE, sheriH xambac Mymenepinin nponancel (JKMII), 30p MeH Hoxic ycramay, nedeKaiysi KHbIHIbIFbI
MeEH JKBIHBICTHIK TUCYHKIMIHBI KaMTuabl. JKMII — sxaceipeid inget. Amepuka Kypawma IlItarrapeiaga, KapanaifbiM
ecen OoibiHIIa, cumnroMaTukanbelk JKMII Tapamysr 2050 xbputra Kapaih 46%-ra apTein, 4,9 MiH. olienre eTei.
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JKMII namy KaymiHiH Herisri cedenTepi — KBIHAITHIK OOCaHy, erie )KacTarbl aaM KOHE JIeHEe CaIMaFbIHBIH MHICKCIH
aprteipy. Delancey et al ycompurran JKMII maMmysiHBIH OediMai skoHe Oacramamrsl (PaKTOPBIH CHIATTAHTHIH
WHTETpaIUsIIaHFaH OMip CYPY Y3aKTBIFBI MOJIENi OOHBIHIIIA OOCaHy MaHBI3IbI, KO3ABIPYIIH (haKTOp CaHAIAIbI.

Ouznonorusuiblk  Tekcepy JKMII OaranayipiH Herisri omici OonfaHbIMEH, >KamOacThlH KybIC TYOIHIH
JIOPMEHCI3/IIrH AMarHOCTHKaNay YUIH OIpperTiK KIMHUKAIBIK Tekcepy kerkimikcis. ICS POP-Q anaToMusIbIK
MPOJIANICTHI CAHJBIK AHBIKTAY YIIIH KOJIaHBUIAJIbI J)KOHE eMJIey MYIIECIHIH (pYHKIHOHAIABIK aHATOMHSCHI Typasibl
elIKaHal akmapar Oepmeiai. MyHmai Tocin emaenymiiepain 45-90% sKybiFblHAa AYpHIC OaranaHOayra HeMece
KaTe TONMKAJBIK JUArHOCTHKara oKelyl MYMKIH, COJI ce0OenTi IyphIC eMIeIMEH[l >KoHe omnepauusiaH KeWiHri
nauuentTepaiy 10-30%-1a cumMnToMm KaiTanaHaibl.

KpIHanThIH apTKbl KaOBIPFACHIHBIH TYCY JHArHO3bl IPOJIAINIC CUMIITOMBI XoHE JedeKanusi o0CTpyKuusIch 0ap
oifenzie >kui Ke3zeceli: THHEKOJIOITap KhIHANTBIH apTKbl KAOBIPFACHIHBIH TOMEH TYCYIH «PEKTOILee» el aTaiiibl,
Oipax Oy aHbIKTamMa BU3yalJay SJICIHCI3 aXKbIpaTy KUBIH OOJNATBIH, a3 JAereHjae, 0ec TYpili aHATOMMSUIBIK JKai-
KYHJICH TYYbl MYMKIiH.

Omapra peHTTeHOIOTHSIIBIK PEKTOoIIeNe, KacaraHblH THIIEPMOOIIBAUIITI, SJHTEPOIIeTe, CUTMOHOLIENE JKOHE TiK
IIeKTIH WHBarMHANMACHL KaTaipl. Bu3yanmay omicTepi LHCTOIENe WMHTAIMSUIANTBIH Kai-KyHIi yperpa
JIMBEPTUKYJIbI HeMece ['apTHep KUCTachl CHAKTBI LIMCTOLENE TYPJIepiH TYpil GYHKIHOHAJIBIK JKai-Kyld Herizinue
capaJiaybl MYMKIH.

XKorapbina aWThUIFAHAAPIbl €CKEPCEK, KOHCEPBAaTHBTI HEMECE XUPYPTUSUIBIK €MJeYre KaThICThl YThIMIIbI
1IemriM Kabbuigay YIliH KOChIMINA AUArHOCTHKANIBIK 9ICTEPAl KOJIaHy KayKeTTUIIr aifKbIH.

TpancnepuHeannblk coHorpadusi — MHBA3UBTI e€MeC, ap3aH, KapamailbiM JKOHE KeH TapajfaH jxambac TyOiH
Bu3yannay auici. ConbiMeH Karap, o1 JKXMII narodu3nonorusiceiH TYCiHy YIIIH 3€pTTey Kypasbl peTiH/Ie MaianaHy
OapbICBIH/IA 30D dJIEyETKE He.

Bocany emoyip mopexene crpecrtik 3opaiH Tokramayel MeH JKMII nmamysiHa ceben Oomnanmbl. JleBaTOPITBIK
aBynecus (Y3UIy) AereHiMi3 — KyimblHal cyierineH LAM myOopeKTaibIi KOMIIOHCHTIH TPaBMAaTHKAJIBIK aXXbIPaTy.
AKyIepiik KbICKBIIITBl CAly apKbLUIbl OOCAHIBIPY YPBIKTBIH BAaKyyM-IKCTPAKIHMSCHIHA JKOHE KbIHAM TYBITHIHA
Kaparagna Lam jkapakaThIHBIH JaMy KaymiH >KorapbutaTafgsl. [lyGopekTanmbl OYIMIBIKETTiH MOPQOIOTHSITBIK,
aybITKy Hemece kemuriiirid tex ymemmemai (3D) VI3 kemeri apkbuibl faHa emec, 2D TpaHcneproTeHabIi
YIBTPagsIOBICTEl  KONJAHYy HETi3iHme [e JuarHoCTHKajayra Oomamsl. YIIemmeMmIi TpaHCHepHHEAJIbIK
toMorpadusibik Y3 kemeri apkpliibl emineHeTiH neBarop teciridin (LH) jxoHe neBaTop-ypeTpasbabl KeCiHIICIHIH
(LUG) yunirarosina, JKMIT namysiHa OaitiaHBICTHI.

Ocepunaiiina, TpancnepuHeainnsl Y/[3 — jxamMOacThlH KybIChI TYOiHIH 3aKbIMIAHYBIH KOHE NUC(HYHKUIUSICHIH
JIMarHOCTUKAJIAyAbIH OepiK )oHe THIMII dAiCiHiH Oipi.

Tyiiin ce3aep: sxambac MyLIeIepiHiH MPOJIATICHL, TPAaHCIIEPHHEAI bl YIABTPAIBIOBICTHIK 3€PTTEY.

M. P. Opa3OB', B. H. JTokmmux?, JI. P. TOKTap', M. b. Xamoumna',
J. A. Fesoprm—xl, 1. M. I[OCTneBal, s1. B. MapKnHa3, M. C. .JIonoraeBal, I. A KapﬂMOBa1

'®IAOY BO «Poccuiickuii yHHBEpCHTET ApyKObl HApo10B», MockBsa, Poccus;
2MKL[P «Personay, Anmarsl, Kazaxcras;
TBY3 «I"opoxckast kmuamyeckas 6ompHuna Ne 29 um. H. 3. Baymana»
JenaprameHnTa 3apaBooxpaHenus r. Mocksbl, Poccust

JUATHOCTHYECKASA HEHHOCTDb TPAHCIIEPUHEAJIBHOI'O YJIBTPA3BYKOBOI'O
HNCCIEJOBAHUA B IMAT'HOCTUKE ITPOJIAIICA TA3OBbBIX OPTTAHOB

AHHoTanus. HexocTaToyHOCTh Ta30BOTO HA y JKEHIIMH OXBATHIBACT PS/I PACTIIPOCTPAHEHHBIX KIMHHYECKHIX
COCTOSIHMH, BKJItouasi rnposanc Ta3oBeix opraHoB (IITO), Henepkanue MO4M U Kaja, 3aTpyAHEHHYIO Jedekanuo u
cexcyanpayto auchynkiuro. [ITO seisercs ckpbitoit snuaemueid. B CIIA, mo caMbiM CKPOMHBIM IOICYETaM,
pacnpocTtpaneHHOCTh cumnromaTudeckoro [ITO yBenuuutcs Ha 46% u pocturHeT 4,9 MWUIMOHA JKEHUIMH K
2050 roxy. IITO siBnsieTcst OCHOBHOI Mpo0IeMoii 3JpaBOOXpaHEHUsI, KOTOpasi MOJKET OXBAaTHTh M Pa3BUTHIC CTPAHBI,
B KOTOPBIX MJET IPOLIECC CTApPEHHs HACEIICHUSI.

OcHoBHBIMU (pakTOopamu pricka passutue [ITO SBIAIOTCA BIAaralWIIHBIC POJBI, MOXHIOW BO3PacT U
YBEJIIMYCHUE HHICKCA MACCHI TEla.

WuaTerpupoBaHHas MOIENh MPOAOIDKUTEIBHOCTH >KHM3HHM, mpenctaBieHHas Delancey et al.,, ommceiBaer
Mpeapacnoiararoye 1 nHuIuupyromwue ¢Gakrops! pa3sutust [1TO, rae poIsl CYMTAIOTCS BaXKHBIM IIPOBOIHPYIOIITUM
(axTopom.

OmukanpHOoe 00CIeOBaHMUE OCTAeTCA OCHOBHBIM MeToioM omeHKd IITO, HO OmHOro KIMHHUYECKOTO
o0ciie[0BaHUs HEAOCTATOYHO JUISI TUATHOCTHKH HECOCTOATENbHOCTH Ta3oBoro nHa. ICS POP-Q ucnoms3yercs mist
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KOJIMYECTBEHHOTO OTIPEICTICHUs] aHaTOMUYIECKOTO IpoJalica U He JaeT HUKakod mH(opManuu o QyHKIHOHAIBHON
AQHATOMHUH NPOJAOMPYIOIIEro opraHa. Takod MOAXOJ NPUBOJUT K HEIOOIEHKE TSDKECTH 3a00JIeBaHMS WM K
HETPaBMIbHON TOmMUYecKoil anarHoctuke y 45-90% marueHToB, 4To, B CBOIO OYEpElb, CTAHOBHUTCS PE3yJIbTaTOM
HETPaBMIIBHOTO JICUYSHHUS M BOSHUKHOBEHHUS peIUANBY cuMITOMOB y 10-30% marmueHToB mocie onepanuy.

Jlvarso3 BbIMAJCHUS 3aJHEH CTCHKM BIArajuila 4acTO BCTPEUYAETCS y JKCHIIWH C CHMIITOMaMHM IpoJjarca U
00CTpyKIMK AeeKaluy: THHEKOJOTH HAa3bIBAIOT OINyLIEHWE 3aJHEH CTeHKH BJarajuila «pPeKToLelsie», HO 3TO
OIpPEACIICHUE MOXKCET 6]:IT]> BbI3BAHO KaK MUHHUMYM IATBIO pPa3jIMYHbIMU aHATOMUYCCKHUMU COCTOAHHUAMU, KOTOPHIC
TPYZHO pa3IM4YUTh 0€3 METONOB Bu3yanu3alud. K HUM OTHOCSTCS PEHTI'CHOJIOTMYECKHH PpEKTOLEeIe,
THIIEPMOOUIBHOCTh [TPOMEKHOCTH, SHTEPOILENIC, CHIMOHUJOICIC M HWHBardHANUsA NOPSIMOW KHUIIKH. MeToabl
BU3yaIN3alld MOTYT MIACHTH(UIMPOBATH COCTOSIHUS, KOTOPblE IMUTHPYIOT LIHCTOLENIE — TAKNeE, KaK JUBEPTUKYJIbI
ypeTpsl WM KHUCTBI [apTHepa, a Takke MOryT Au(QepeHIHpoBaTh THIIBI LUCTOLENE C Pa3IMYHBIMU
(hYyHKIMOHAIBHBIMU COCTOSIHUSIMU.

Hcxonst w3 BBIIEH3IIOKEHHOTO, CTAHOBHTCS OYEBHAHONW HEOOXOAMMOCTH IPUMEHEHHS IOTOJIHUTEIBHBIX
JMAarHOCTUYECKUX METOAOB JUIS NPUHATHS KBATM(UINPOBAHHBIX PEHICHHH OTHOCHTEIBFHO KOHCEPBATHBHOTO WIIN
XHPYPTHUECKOTO JICUCHUS.

TpancnepuneanbHas coHorpadus —sIBISE€TCSd HEWHBA3UBHBIM, HENOPOTMM, HPOCTBIM U  Hamboiee
pacIpocTpaHEeHHBIM METOJOM BH3yalu3alMu Ta30Boro gHa. Kpome toro, oHa 001afaeT OrpoMHBIM NOTEHIHAIOM
JUISl KICTIOIb30BAaHUS B KAUECTBE HHCTPYMEHTA MCCIIE0BAHMS B MOMBITKE MOHATH naTodusuonoruio I1TO.

Ponpl B 3HaUMTENBHOM CTENEHM CBSI3aHBI C Pa3BUTHEM cTpeccoBoro Henepxanus mouu u I1TO. JleBaropHas
aByJIbcUsl (OTPBIB) — 3TO TPaBMaTHYECKOE OTCOEIMHEHHE My0O-peKTaibHOro KoMnoHeHTa LAM OT JIOHHOH KOCTH.
Ponopaspenienne ¢ HaJlOXKEHHEM aKyIIEPCKUX HIMIIIOB MMeeT Ooiiee BHICOKMH pHCK pa3BuThs TpaBM LAM, yem
BaKyyM-3KCTPAKLUs IJI0AA W BJIATANUIIHBIE pojbl. Mopdosiornueckue aHOMaIuu WM JIeQEKThI y00-peKTaIbHON
MBIIIIBI MOXKHO JIMAarHOCTUPOBAaTh HE TOJBKO C momolblo TpexmepHoro (3D) Y3U, Ho u ¢ mnpumMeHeHHEM
2D TpaHCIIEpHOTEHAIFHOTO YIBTPa3ByKa. YBenmndeHue yeatopHoro oreepctusi(LH) m meBaTopHO-ypeTpambHOTO
orpeska (LUG), koTopble H3MEPSIOTCS C MOMOIIBI0 TPEXMEPHOTO TpaHCHEepHUHEaThbHOTO ToMorpadudaeckoro Y3U,
TakKe CBs3aHbl ¢ pasputueM [1TO.

Takum oOpazom, TpaHcnepuHeanbHoe Y3W sABIsETCSs OTHUM M3 HAISKHBIX W 3(PPEKTUBHBIX METOOB
JIMAarHOCTUKH MOBPEXKICHUH U ANCOYHKINU Ta30BOTO JHA.

KoroueBble c10Ba: posianc Ta30BbIX OPTraHOB, TPAHCIIEPUHEATBHOE YIITPA3BYKOBOE HCCIIEIOBAHKE, JIEBATOD aHM.
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