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HenHBasuBaHasa JUATHOCTHKA BHYTPHMAaTOYHOM MEPETrOPOIKH.
Cucremarnueckuii 0030p

I1.A. ipo6ssko, C.B. dupcrosa
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AHHOTAITUA

AHOMAaNUU Pa3BUTHA MATKH SBJISAIOTCA HanboJiee CI0KHBIMY M KOMIIEKCHBIMH IIpo0OJIeMaMu B COBPEMEHHOH I'MHe-
koJsioruu. Hanmpumep, 4acToTa BCTPEIa€MOCTH BHYTPUMATOUYHOU IEPETOPOIKY KOJleOIeTes OT 1—2 Ha 1000 | 0 15 Ha
1000 KeHIIHH, B 3aBUCUMOCTH OT pernoHa. B HacTos1ee BpeMs 3Ta IpobsieMa BI3bIBAeT HIMPOKUI HHTEpeC y Hay4-
HOTO coobmiecTBa. Iy HacrosAmero o63opa 6pI0 OTOOPAHO 14 HCCIELOBAHUI, IPOBEAEHHBIX B IIEPUOJL C 1992 II0
2020 T., U3 336 UeHTUGUIUPOBAHHBIX IIyOJIUKAIUHA. B OTHOIIEHNN aHOMAJINH pa3BUTHA MAaTKU U BHYTPUMATOUHOM
[IePErOpoOAKU JUATrHOCTHYeCKass TOYHOCTh MArHUTHO-DE30HAHCHON ToMorpaduu cocraBuiaa 90,2 %, TpeXMepHOU
coHorpaduu — 95,6 %, 9XOTUCTEPOCATIBIIMHIOCKOIINY — 96,2 %, IByXMepHOU coHOorpaduu — 61,3 %, THCTEPOCATBIINH-
rorpaduu — 56,1 %.

Knaroueewvle caoea: BHyTpUMATOYHAsS [1€PETOPOIKA, AaHOMAINY PA3BUTHUA MaTKU, aHOMIUY MIOJIJIEPOBA IIPOTOKA, YJIb-
Tpa3ByKOBas JMArHOCTUKA, JByXMepHas coHorpadus, TpexMmepHas coHorpadusi, MarHUTHO-Pe30HAHCHAsA ToOMOrpadus,
THUCTEPOCAJIBITNHTOrPAdUA, SXOTUCTEPOCAIBITUHIOCKOIINA, THCTEPOCKOTIHUA.

Oo0pasen murupoBaHusa: J[pobsasko I1.A., Pupcrosa C.B. HennBasupaHas IMaTHOCTHKA BHYTPUMATOUYHOU IT€-
peropoaku. Cucremaruueckuii 063op // Journal of Siberian Medical Sciences. 2025;9(1):136-150. DOI: 10.31549/2542-
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Non-invasive diagnostics of septate uterus.
A systematic review
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ABSTRACT

Uterine congenital anomalies are the most difficult and comprehensive problems of modern gynecology. For example, the
incidence of septate uterus ranges from 1—2 per 1000 to 15 per 1000 women, depending on the region. Currently, this topic
is widely covered by the interest of the scientific community. For this review, 14 studies conducted between 1992 and 2020
were selected from 336 identified publications. With regard to anomalies of the uterus and intrauterine septum, the diag-
nostic accuracy of magnetic resonance imaging was 90,2%, three-dimensional sonography — 95,6%, saline infusion sonog-
raphy — 96,2%, two-dimensional sonography — 61,3%, hysterosalpingography — 56,1%.
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BBEJAEHHNE

[IepBble ymoMuHaHUA 00 aHOMAJUAX Pa3BUTUSA
MAaTKH TOSIBUIKUCHh B 1800-€ Tobl B paborax Kana
Kprosenve u Kapna ¢on Poxurancku [1]. Yerano-
BUTH TOYHYIO PACIIPOCTPAHEHHOCTD JAHHOU MaTOJIO-
THU JIOBOJIBHO CJIOKHO, TaK KakK MHOTHE Jie(heKThI
pa3BUTHS MATKH NPOTEKAIT OECCHMIITOMHO.
YacroTa BCTpEUAeMOCTH BHYTPUMATOYHOU IE€PEro-
poaxu kosiebsercs OT 1—2 Ha 1000 W 70 15 Ha
1000 >KEHIWH, B 3aBHCHUMOCTH OT peruoHa [2].
B HacTosi1ee BpeMs 9Ta mpobieMa BbI3bIBAET IIIHPO-
KU WHTepec y HAyYHOTO COOOIIEeCTBa: CYIIECTBYET
MHOKECTBO CHCTEM KJIacCU(PUKAIIUN aHOMATIH pas-
BUTHUSA MaTKHU B COUETAHUH C aHOMATUAMU Pa3BUTHUSA
IIeWKHU MaTKU 1 Biaaranuina [3—8]. B murepatypHbix
WCTOYHHKAX TaKHE aHOMAa/IUM TaK:Ke Ha3bIBAIOTCS
AHOMAJIMSMY MIOJUIEPOBA MPOTOKA BBUAY OCOOEH-
HOCTel maroreHe3a. CuuTaeTcs, 4TO BHyTPHUMATOY-
Hasl IePeropojika pa3BUBAETCs B Pe3yJIbTaTe HEJ0-
CTATOYHOT'O paccachblBaHUA TKAaHU, COEAUHSIIONIEH
JIBA MIOJLIEPOBBIX (mMapaMe3oHedpaTbHbIX) IIPO-
TOKa. ATO IMPOUCXOIUT 0 20-U HeJeau 3MOpHO-
reHesa.

T'oBOps 0 AMATHOCTHKE BHYTPUMATOUYHOU Iepe-
TOPOJIKH, HEOOXOITUMO OIPE/IEJTUTHCS ¢ KPUTEPHUSIMHE
JIAHHOW MaTOJIOTUU. BHYyTpUMATOUYHBIE IIE€PETO-
POAKH UMEIOT CIIEKTP KOH(UTypanuil OT HEMOJTHON
WJIH YaCTUYHOMU /10 TTOJTHOU ITEPErOpOKH MaTKH [9].
Ileperopojika MaTK{ BCET/Ia OTXOJUT U3 JTHA MATKHU
(ocHOBaHUE MEPETOPOJIKK) U HaIlpaBjeHa K IIeHKe
MaTKHu (BeplinHa Iieperopoaku) [10]. Pazmep u
¢dopma TIeperopoAKM MOTYT pas3jUdaThCsA IO
HMIUPUHE, IVTMHE U BaCKYJIAPU3AIINH, HO B OOJIBIITIH-
CTBE HCCJIEOBAHUN OTCYTCTBYET CHCTeMaTHUYecKast
KIaccuuKanusa, a JUAarHOCTUUECKNEe KPUTEPHUH HE
cTaHfapTu3upoBanbl. Hampumep, EBpormeiickoe
0OIIECTBO PENPOAYKINH YeJIOBEKA U SMOPHOJIOTHH
(ESHRE) u EBporeiickoe 06II1eCTBO THHEKOJIOTHYE-
ckoii sHmockonuu (ESGE) xinaccudunupyior BHY-
TPUMATOYHYI0 IIEPETOPOJIKY KaK BHYyTPEHHee yTJIy-
6JieHHEe MUOMETPUs IPOTAKEHHOCTHIO 6osiee 50 %
OT TOJIIITUHBI CTEHKH MUoMeTpus [8].

Ha puc. 1 mokazaHa yacTU4YHAsI U MOJIHAs BHY-
TpuMatouyHas mneperopogka, U2a u U2b cootBet-
cTBeHHO, 10 kinaccudukanuu ESHRE/ESGE [8].

Jns nuddepeHnaIbHON AUATHOCTUKY BHYTPHU-
MaTOYHOU IIE€PErOpOJAKH HE MeHee BaKHO HMETh
MpeJicTaBeHne O JIByporod martke [10]. CorsiacHo
ESHRE/ESGE aByporoii cuutaercsi TOT THI MAaTKH,
Py KOTOPOM WHBarvHaIlMs HApY:KHOTO KOHTypa
cocrapyser 6Gosee 50 % TOJIIUHBI MHOMETPUS.
Takske BO3MOKEH 1 KOMOMHUPOBAHHBIA THII: cOUe-
TaHWE IIPU3HAKOB JIBYPOTrOH MaTK! U BHYTPUMATOU-
HOU IIeperopojiKu MpH JJIMHE IIePEeropoaku bosee

INTRODUCTION

Congenital uterine anomalies were first described
in the works of Jean Cruveilhier and Carl von Roki-
tansky in 1800’s [1]. The true prevalence of uterine
septum is difficult to ascertain, as many uterine
anomalies are asymptomatic. The incidence of sep-
tate uterus ranges from 1—2 per 1000 and up to 15
per 1000 women, depending on the region [2]. Cur-
rently, this topic is widely covered by the interest of
the scientific community. There are many classifica-
tion systems for anomalies of the uterus in combina-
tion with anomalies of the cervix and vagina [3—8].
In scientific publications, these anomalies are often
referred to Miillerian duct anomalies due to their
pathogenesis. It is generally considered that septate
uterus develops as a result of insufficient resorption
of the Miillerian (paramesonephric) duct tissue tak-
ing place prior to the 20th week of embryonic devel-
opment.

When discussing septate uterus, it is important to
determine the criteria of this pathology. Septate
uterus varies from incomplete, or partial, to com-
plete [9]. Uterine septum always runs from the bot-
tom of the uterus (septum base) and extends to the
cervix (septum top) [10]. The size and the form of the
septum may range in width, length and vasculariza-
tion; however, most studies lack systematic classifi-
cation, and diagnostic criteria are not standardized.
For example, the European Society of Human Repro-
duction and Embryology (ESHRE) and European
Society for Gynaecological Endoscopy (ESGE) clas-
sify septate uterus as midline indentation of 50% of
the uterine wall thickness [8].

Fig. 1 shows partial and complete septate uterus,
U2a and U2b respectively, as per the ESHRE/ESGE
classification [8].

Differential diagnosis of septate uterus requires a
definition of the bicornuate uterus [10]. According to
ESHRE/ESGE, the type of uterus is considered
bicornuate when the intussusception of the external
contour is more than 50% of the myometrium thick-
ness. A combination of both bicornuate and septate
uterus with a septum length of more than 150% of
the myometrial thickness is also possible. Fig. 2 rep-
resents different types of bicornuate uterus — U3a,
U3sb and U3gc, respectively [8].

American Society for Reproductive Medicine
(ASRM), on the other hand, doesn’t offer such strict
criteria for defining possible configurations [3, 4, 9].
American Fertility Society (AFS) has suggested alter-
native morphological criteria in order to better char-
acterize and differentiate between septate and bicor-
nuate uterus. The authors of the classification do not
distinguish between partial and complete septate
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Puc. 1. Yactuunas (U2a — cirea) u nosaast (U2b — cipaBa) BHyTpUMAaTOYHAS IEPETOPO/IKA
o kinaccudukanuu ESHRE/ESGE
Fig. 1. Partial (U2a, left) and complete (U2b, right) septate uterus: the ESHRE/ESGE classification

150 % TommuHB MuoMeTpus. Ha puc. 2 mpezcras-
JIeHBI Pa3IMYHBble THUIIBI JIByporoii matku — U3a,
U3b u U3c coorBercTBeHHO [8].

B cBowo ouepenp, xiaccudukranysa AMepHKaH-
CKOTO O00IecTBa PENpPOAYKTUBHOU  MEIUIIITHBI
(ASRM) He mpejmaraeT TaKUX CTPOTHX KPHUTEPHUEB
JUI ONIpEeJieIeHHUs] Pa3IMYHbIX KoHpurypanmui [3,
4, 9]. AmepuKaHCKOe O0O0IIecTBO (EePTHIbHOCTH
(AFS), 4To0bI Jiydllie oxapakTepu3oBaTh u audde-
PEHIIMPOBAaTh BHYTPUMATOUHYIO IIEPETOPOAKY U
IyrooOpasHyl0 MAaTKy, MPEAJIOKUIO aJbTePHATUB-
HbIEe MOP(doIoTUYecKe KPUTepUU. ABTOPHI KJIaCCU-
dukanuu He pPa3NENAIOT YACTUYHYIO U IIOJIHYIO
MAaTOYHYIO IIepErOpoJIKY; OCHOBHBIM KpPHUTEpHEM
SIBJISIETCS YTOJI BEPIINHBI IIEPETOPO/IKU U ee JJIIMHA
BHE 3aBUCHMOCTH OT TOJIIITUHBI MUOMeTpus. Kpure-
pYeM BHYTPUMATOYHOH TIEPETOPOJAKU  SIBJISIETCS
OCTPBIH YTOJI B COUETAHUH C JUTHHHOU IIEPETOPOIKH
6oJtee 1,5 cM; [Tl [yTOOOpa3HON MaTKU XapaKTepeH
TYTIOU yTOJI, JINHA BHYTPEHHEH I1IeperopoJiKu MeHee
1—1,5 CM ¥ UHBarvHAIus GYHJATBHON YaCTH MATKU
o BHeITHeMYy KOHTYypy. IlocyieiHue KIMHUYECKHe
pexomenyarun ASRM 10 7JaHHOW TeMaTWKe OT
2016 T. ocHOBaHHbI Ha Kiaccudukauu AFS [11, 12].

A

A\/AY4

uterus. The main definition criteria are an angle of
the septum apex and its length, regardless of the
thickness of the myometrium. The criterion for an
intrauterine septum is an acute angle in combination
with septum length of more than 1,5 cm. An arcuate
uterus is characterized by an obtuse angle, septum
length less than 1—1,5 cm and intussusception of the
fundic part of the uterus along the external contour.
The latest ASRM clinical guidelines on this topic of
2016 are based on the AFS classification [11, 12].

Fig. 3 represents:

« A — normal/ arcuate uterus. Depth from the
intersection line to the top of the indentation
<1 cm and an indentation angle >90°.

« B — septate uterus. Depth from the intersec-
tion line to the top of the indentation >1,5 cm
and an indentation angle <90°.

e C — bicornuate uterus. External indentation
at the bottom >1 cm; the uterine cavity is
divided.

In the latest 2021 revision of the abovementioned
classification (ASRM MAC2021), septate uterus is diag-
nosed when the depth from the intersection line to the
top of the indentation is more than 1 cm (previously,

Puc. 2. Tunsl apyporoit matku 1o ESHRE/ESGE: U3a (ciieBa), U3b (mmocepennne) u Usc (cripaBa)
Fig. 2. ESHRE/ESGE types of bicornuate uterus: U3a (left), U3b (middle) and U3c (right)
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A B

€

Puc. 3. HopmanbHas/ayroobpasnas matka (A), BHyTpuMarouHas neperoposka (B) u aByporas matka (C)
Fig. 3. Normal/arcuate uterus (A), septate uterus (B) and bicornuate uterus (C)

Ha puc. 3 nsobpakeHsr:

« A - HOpMmasbHas1/myroobpasHas MmaTka. [y-
OuHa OT JIMHUH IE€PECEUeHUs /0 BEPIINHBI
VIJIyOJIeHUs <1 CM U yTOJI yIIyOsieHus >90°;

« B - BHyTpuMarounas neperopoka. [imybuna
OT JINHUM TIepeceveHust 10 BEPIIUHBI YIIIy-
61eHus >1,5 CM U yTOJI yIayOaeHuss <90°;

« C - mByporas matka. HapyxHoe yriyOsienue
Ha JIHE >1 CM, TI0JIOCTh MaTKH Pas3/iesIeHa.

B nocienHem mepecMoTpe JaHHOU KiaccupuKa-
nuu oT 2021 . (ASRM MAC2021) BHyTprMaTOUHAasI
[IEPEropo/iKa JIMaTHOCTUPYETCsl INpU IJIyOuHE OT
JIMHUU TIEPECeYeHUsi JI0 BEpIIUHBI YTIyOJIeHus
bostee 1 cMm (paHee — 6osiee 1,5 ¢cM). Takke B Kaccu-
(¢uranmuo BKIOYEHA KOMOWHHUpOBaHHAsA dopma
AHOMAJIMHM TIPU COYETAHWM MPU3HAKOB JBYPOTOM
MAaTK{ ¥ BHYTPUMATOUYHOU IIEPETOPOAKU Oe3 m3me-
HEHUU KpuTepues [13].

[Tpu cpaBHeHUU ABYX KJacCU(MUKAIUNA B OTHO-
[IeHUU BHYTPUMATOYHOH IIE€PETOPOJIKU U JIBYPOTOH
MAaTKU MOKHO C/IeJIaTh CJIE/TYIOIIIE BHIBO/IBL:

1) KIaccuUKAIITH MUPOBBIX METUITUHCKUX CO00-
IIECTB BBIJIEJISIOT aHATOMUYECKH HOPMAJIBHYIO MATKY,
ZyrooOpa3HyIo WJIN CEIJIOBUIHYI0 MAaTKy, MAaTKY C BHY-
TPUMATOUYHOM TIePETOPOJKOM M COYETAHUE JBYPOTOH
MATKU ¢ BHYTPUMATOYHOU IIEPETOPOAKOL;

2) wiaccuduKaUs €eBPOIEHCKUX COOOIIECTB
(ESHRE/ESGE, 2013) ocHOBaHa Ha XapaKTEPUCTUKE
BHYTPEHHETO U BHEITHETO KOHTYpa MAaTKH, a TAKXKe
BBIDAKEHHOCTH HU3MEHEHUH OTHOCUTEJIBHO TOJI-
IIUHBI MUOMETPUS;

3) wiaccudpukanuss ASRM ocHoBaHa Ha abco-
JIFOTHBIX XapaKTEPUCTUKAX M3MEHEHUH, TAKUX KaK
YTOJI BHYTPUMATOUYHOU ITEPETOPOJIKU U abCOTIOTHAS
quinHa. CorstacHo ASRM s1yroo6pas3HbIl WIH CEeIJI0-
BUJTHBIN TUI MATKH SIBJISIETCS HOPMAJIbHBIM aHATO-
MHYECKUM CTPOEHHUEM.

Ha ocHOBaHUU BBIIIEONMCAHHBIX KaccuDUKAIII
JUIA TIPOBeJIEHUs] TOYHOU JuddepeHIuaIbHou Tua-
THOCTUKU HeOOXO[MMa BU3yan3aius GopMbl HOJI0-

more than 1,5 cm). Additionally, a combined form of
the anomaly with signs of arcuate and septate uterus
was included without changing the criteria [13].

When comparing the two classifications of sep-
tate and arcuate uterus, the following conclusions
can be drawn:

1) world medical societies distinguish between an
anatomically normal uterus, an arcuate or heart-
shaped uterus, septate uterus and a combination of
arcuate and septate uterus;

2) the classification of European societies
(ESHRE/ESGE, 2013) is based on the characteristics
of the internal and external contour of the uterus,
and the intensity of changes in myometrial thick-
ness;

3) the ASRM classification is based on the abso-
lute characteristics of the changes, such as an intra-
uterine septum angle and absolute length. Also,
ASRM classifies an arcuate or heart-shaped uterus as
normal.

According the abovementioned classifications,
accurate differential diagnosis requires direct visual-
ization of the shape of the uterine cavity and the exter-
nal contour of the uterus. The most obvious choice
would be the use the method of invasive endoscopic
examination with direct visualization of the structure
of the organ — hysteroscopy and laparoscopy. These
diagnostic techniques have certain advantages and
are considered the gold standard of congenital uterine
anomaly diagnosis. However, like any other invasive
procedure, they have significant disadvantages. Surgi-
cal injury, anaesthetic risks, high standards for diag-
nosis procedure and costs are the reasons to look for
alternative diagnostic methods.

AIM OF THE RESEARCH

To review the data concerning non-invasive diag-
nostic methods allowing to differentiate between
congenital anomalies of the uterus. To study the sen-
sitivity and specificity of ultrasound, magnetic reso-
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CTH MaTK{ W ee BHEITHero KoHTypa. Haubosee oue-
BUJHBIM ABJIAETCA IIPUMEHEHHE MEeToaa WHBAa3UBHOU
SHHOCKOHH‘ICCKOfI JAUATrHOCTUKU C HpﬂMOﬁ BU3YyaJ/Iu-
3aIpel CTPYKTYPhI OpraHa — MMCTEPOCKONUHY U Jiara-
pockomuu. JlaHHas METOAUKA UMEET CBOH [IPEUMYILE-
CTBaA U ABJIAETCA O6H1€HpI/ISHaHHI)IM «30JI0ThIM CTaH-
JapToM» JUAarHOCTHKHN aHOMAaJIUH Ppa3BUTHA, HO, KAK U
JII000€ OIIEpaTUBHOE BMEIIIATEILCTBO, IMEET CBOU 3Ha-
YqUTEJIbHbIE HEAOCTAaTKU. TpaBMaTI/ILIHOCTb, Ha/yInyue
aHECTE3WOJIOTHUECKUX PUCKOB, BHICOKHE TPEOOBAHUS
K OpraHM3alllH JHATHOCTUYECKHX MEPOIPUATAA K
BBICOKAasA CTOUMMOCTb HABJIAIOTCA IIPpUYUHAMWU JIA
IIOMCKa aJIbTEPHATHBHBIX METOA0B TUATHOCTUKH.

IIEJIb UCCJIE/IOBAHUSA

V3yueHre [MaHHBIX O HEWHBA3UBHBIX MeETOJaX
JIMaTHOCTHKY, II03BOJIAIUX AuPdepeHnnpoBaTh
aHOMaJINM DPa3BUTHA MaTKu. lcciemoBaHue dyB-
CTBUTEJIBHOCTH U CIEeIIM(PUUHOCTH YIBTPA3BYKOBBIX
METOJUK JUAarHOCTUKH, MarHUTHO-Pe30HAHCHOU
ToMOrpaduu U PEHTTEHOJIOTHIECKUX UCCIET0BAHII
B CPaBHEHUH C BHIOCKONIMYECKIMU MeTO/IUKAMU.

MATEPUAJIBI 1 METO/IbI

B mae 2023 r. 6bUT IPOBE/IEH DJIEKTPOHHBIN IIOUCK
B PubMed, Embase u Cochrane ¢ ucmosb3oBaHueM
TEPMUHOB MEIUIMHCKUX IPEIMETHBIX PyOpUK
(Medical Subject Headings — MeSH) u no6asyienuem
cBOOOTHOTO TEKCTOBOTO ITOMCKA HA AHTJIMHCKOM M
PYCCKOM  sI3bIKaX. AHAJOTUYHBIH TEeMaTUUECKHH
MOUCK OBLI ITPOBEJIEH B OTEUECTBEHHBIX 6azax JaH-
HbIX DocMe u PUUHII. [1/151 ucmioib30BaHuA B 0030pe
paccMaTpHUBaJIMCh UCCIE0BAHMS BCEX THUIIOB, YUUTHI-
Bas 00IIee KOJIMYECTBO ITyOIMKANUA. YPOBEHb JIOKa-
3aTEJILHOCTH OIEHUBAJICSI B COOTBETCTBHH C CHCTE-
MOM, TIpe;i10KeHHON OKC(OP/ICKUM IIEHTPOM JIOKa-
saresibHOM  MemunuHbl  (Oxford  Centre  for
Evidence-Based Medicine, OCEBM) B 2011 1. [14].
PaccmaTpuBasiich HCCIIEZIOBAHUS BCEX THUIIOB 0e3
OTpPaHUYEHUH 110 BpEMEHU ITyOIiKanuy paboThl.

Ot6op mybGaUKAIUA MPOXOIUII 0 CJIEAYIOIUM
JTamam:

1. Hpentuduxanus mnybaukanui. Kpureprem
uaeHTuduKauu 6bUIa TEMaTHKA IyOIuKauu. ieH-
TrdHUKAIIA TPOBOAIIIACH HA YPOBHE HA3BaHUS Ty 0JIH-
KaIlW¥, ONMCAHUA U KJIIOYEBBIX JIOB (muddepeHIu-
aJIbHas JTUATHOCTHKA AaHOMAJIMHA Pa3BUTHS MATKH, B
YaCTHOCTU JBYPOTOH MAaTKH, CEIJIOBUIHOM MAaTKH,
BHYTPUMATOYHOU IEPETOPOJIKH), C IIOCIIEMYIOIIIM
HICKJTIOUEHUEM [TOBTOPSIONITUXCS IO IUKAIIHH.

2. CKpUHUHT TyOINKAaIii, OCHOBAaHHBIN Ha KPU-
TEpUSAX HCKJIIOUEeHHUs. ABTOpaMHu OBLIO KCIIOJIB30-
BaHO TPU KPUTEPUSI HCKIIOUEHUS: HCKIIOYEHbI
myOJIUKAaIH, HCCTIEYIONHE XUPYpPrUYecKue

nance imaging and radiological diagnostic methods
in comparison with endoscopic methods.

MATERIALS AND METHODS

An electronic database search in PubMed,
Embase and Cochrane using Medical Subject Head-
ings (MeSH) in combination with free text search in
English and Russian was undertaken in May 2023.
Similar thematic search was undertaken in Russian
databases DocMe and Russian Science Citation
Index (RSCI). All types of studies were considered
for this review taking into account the total number
of publications. The level of evidence was assessed
according to the Oxford Centre for Evidence-Based
Medicine (OCEBM) classification system of 2011
[14]. The studies were considered without limita-
tions on the date of publication.

The selection of publications consisted of the fol-
lowing stages:

1. Identifying publications. The identification cri-
terion was the topic of a publication. The identifica-
tion was performed by examining the titles, abstracts
and key words (differential diagnosis of congenital
uterine anomalies, in particular bicornuate uterus,
heart-shaped and septate uterus) with subsequent
exclusion of duplicate records.

2. Screening of publications based on exclusion
criteria. The authors excluded the following types of
publications: investigating surgical diagnostic meth-
ods, dedicated to treatment and describing different
types of anomalies in pregnant women. Screening
was done by examining the description of the publi-
cations. The full text analysis was performed after
the publication had been selected. The main crite-
rion for eligibility was performing the surgical diag-
nostics (a combination of laparoscopy and hysteros-
copy) in order to assess the diagnostic value.

Only the publications that had passed all stages of
the identification and screening were included in this
review.

Numerical characteristics of the selection are
shown in PRISMA 2020 flow diagram in Fig. 4 [15].

RESULTS

In the process of selecting the publications,
14 studies that fully met selection criteria were consid-
ered eligible for this review. All the publications had a
level of evidence of at least III according to the OCEBM
classification. All selected studies have assessed the
diagnostic accuracy of various non-invasive methods
compared with surgical ones. The main non-invasive
diagnostic methods were: hysterosalpingography, dif-
ferent types of sonography (2D, 3D, saline infusion
sonography) and magnetic resonance imaging. Refer-
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HNnenTuduxanus uccaegoBanuii yepe3 0a3bl JAHHBIX H PErHCTPbI
Identification of studies via databases and registers

3anucu, naeHTUPHINPOBAHHBIE:
* 13 0a3 naHHbIX (7 = 283)

* U3 peructpoB (n =53)
Records identified from:

* Databases (n = 283)

* Registers (n = 53)

3arcH, yaaaeHHbIe 10 TPOBEPKH:

* yAaJeHbl AyONuKaThl 3anucei (n = 6)

* 3aIUCH, IOMEUCHHBIE CPEICTBaMU aBToMaTH3au (7 = 0)
* 3QITHCH, YAAJICHHBIE 110 IPYTUM mpuyrHam (n = 0)
Records removed before screening:

* Duplicate records removed (z = 6)

* Records marked as ineligible by automation tools (» = 0)
* Records removed for other reasons (z = 0)

TIpoBepeHHbIE 3aKcH
Records screened
(n=1336)

Y

Ot4eThl, 3ampoIICHHbIC IS IIOUCKa
Reports sought for retrieval
(n=272)

W cKiroueHHbIe 3aIuch
Records excluded
(n=064)

OTueThl HE MOJIYYeHBI
> Reports not retrieved

Y

OT4eTsl, COOTBETCTBYOIINE TPEOOBAHUAM
Reports assessed for eligibility
(n=215)

——| * npuumnHa/reason 1 (n = 25)

(n=157)

HUcktoyennsie ot4yeth / Reports excluded:

* mpuynHa/reason 2 (n = 35)
* npuyrHa/reason 3 (n = 10)
* npuynHa/reason 4 (n =131)

Brmouenue / Included

HccnenoBanusi, BKIIIOUCHHBIC B 0030D
Studies included in the review
(n=14)

Puc. 4. Iunarpamma PRISMA 2020 77151 HOBBIX CHCTEMATUYECKUX 0030POB,
BKJTIOUAIOIINX TOJIBKO MOUCK B 6a3aX JAHHBIX U PETUCTPaX
Fig. 4. The PRISMA 2020 flow diagram for new systematic reviews which included searches
of databases and registers only

METO/IbI JUATHOCTUKH; IyOJTUKAIINHU, TTOCBSIIIEHHbIE
JIEUEHUIO, & TaKXKe IIyOJIMKAINHU, OIHMCHIBAIOIIINE
pasjiuyHble AaHOMAJIUM PA3BUTUA y OepeMeHHBIX
skeHIUH. CKDUHUHT IIPOBOUJICA HA YPOBHE OIHCA-
Hus nybsukanuil. [locjie cKpuHUHTA TPOU3BOAU-
Jlach OIleHKA IOJTHOTEKCTOBBIX PaboT, B X0/ie KOTO-

ence diagnostic tests were carried out surgically, with
a mandatory combination of laparoscopy and hyster-
oscopy. Summary results and characteristics of the
studies are provided in Table 1.

Comparison of non-invasive and surgical diag-
nostic methods in this review is dated 1992. Pellerito
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poll TIJIaBHBIM KpUTEepUeM IPUEMJIEMOCTH OBbLIO
MPOBEJIEHNE XUPYPTHUUYECKON JUATHOCTUKY (coueTa-
HUe JIATAPOCKOIIUU W TUCTEPOCKOIHUU) C IIETHI0
OIIEHKU JUATHOCTUYECKOHN IIEHHOCTH.

B 00630p ObUIM BKJIFOUEHBI TOJIBKO ITyOJIHIKAIUH,
TIPOIIIE/IIITNE BCE STAIBI HIEHTU(DUKAIIMY 1 CKPIUHHUHTA.

UncneHHbIE XapaKTEPUCTHKU OTOOpa oTobpa-
>keHbl B uarpammMe PRISMA 2020 Ha puc. 4 [15].

PE3YJ/IBTATDBI

B mporiecce ot6opa myOIuKaInii Ast 0630pa ObUI0
[TOJIy4eHO 14 WCC/IENOBAHUN, KOTOPBIE MOJTHOCTHIO
COOTBETCTBOBAJIU BCEM KpUTepHUsiM otoopa. Bee my6tu-
Kalld UMeJIN yPOBEHbD JIoKa3aTeabHOCTU He Hinke 11
o kiaccudukanuu OxcdOpACKOro IeHTpa JI0Kasa-
TeJIbHOM MeTUITUHBI. Bo Bcex 0TOOpaHHBIX MCCIIEI0BA-
HUsX ObUTA IPOBEIEHA OlleHKA TUATHOCTHYECKON TOY-
HOCTH Pas/IMYHBIX HEMHBA3UBHBIX METOJ[OB II0 CPaB-
HEHUIO ¢ XUpypruyeckumMu. OCHOBHBIMU METOZAMH
HEWHBA3UBHOU JUATHOCTUKY OBLIN: THCTEPOCATBITHH-
rorpacdus, pasJMYHbIE BUIBI YJIBTPA3BYKOBOH [IHa-
rHoctuku (2D, 3D, 5XOrHCTepOCaTbIIMHTOCKOINA) U
MarHUTHO-pe30HaHCHas1 ToMorpadusa. KoHTposbHas
JIUATHOCTHKA IIPOBOZIIIACH XUPYPTUYECKHU, IpU 00s1-
3aTeJIbHOM COYETAHUU JIATIADOCKOIIMK U TUCTEPOCKO-
nuu. Kpatkue pesysibTaThl U XapaKTEPUCTUKU HCCITe-
JIOBAaHUU MPEJICTaBJIEHBI B TAO. 1.

CpaBHeHNe HEMHBA3UBHBIX METO/IOB HCCIIEA0BA-
HUSI U XUPYPrUYECKOH JIMATHOCTHUKUA B JTaHHOM
0630pe gmatupyercsi 1992 1. B mybsmkanun
J.S. Pellerito et al. 6b1710 omrcaHo 26 MAIMEHTOK C
HJINYVEM aHOMAJINHA Pa3BUTHS MAaTKH; MAaKCUMAaJIb-
Hasi JUArHOCTUYECKasi [[EHHOCTh ObLIa OTMEYeHa y
MarHUTHO-PE30HAHCHOH ToMorpaduu U JoCTUTasIa
100 % [16]. UccnenoBaHue JOCTOBEPHOCTH MarHUT-
HO-PE30HAHCHOHN TOMOrpaduu TaKKe IIPOBOAMIOCH
G.C. Mueller et al. B 2007 1., 0/fHaKO OBLIU MOJIY-
YeHbl MeHee ONTUMUCTUYHbBIE Pe3yJIbTAThI: JIUIIb B
80,58 % ciyuaeB 6puIa BepupUIIMPOBAHA IATOJIO-
rus y 103 manueHTok [22]. M3 14 0TOOpaHHBIX
IMyOITMKAIUN TOTBKO B BBIIIIEOIIMICAHHBIX UCCIIEI0BA-
HUSAX U3y4YaJach JUArHOCTHYECKas IEHHOCTh
MarHUTHO-PE30HAHCHON TOMOTpaduu.

JlaHHBIT 0630 BKJIIOUAET U UCCIIeZ0BaHUs 60siee
PaHHHUX METOJIUK AMATHOCTHKU, TAKUX KaK THCTEPO-
canpruHrorpadusa. o MOSBIEHUs DHIOCKOTHU H
00J1ee COBpEMEHHBIX METOJUK 3TO ObLI €IUHCTBEH-
HBIA CII0CO0 OIpeiesieHrs] KOHPUTYPaIUH IMOJIOCTH
MaTku. ['ucrepocanbnuHrorpadus mpoaeMOHCTPH-
poBayia HEOJHO3HAUYHBIH YPOBEHb JIOCTOBEPHOCTH.
Hamnpuwmep, B uccienoBanuu S.S. Sheth et al. 2000 .
COBIIQJIECHHE C DH/IOCKOMHMYECKOH TMarHOCTUKOM
COCTaBUJIO JIUIIG 5,5 % [26]. J.S. Pellerito et al. Taksxe
OBLI JOCTUTHYT HUBKHUU pe3ysnbrar — 15,38 % [16].

et al. describe 26 patients with congenital uterus
anomalies; magnetic resonance imaging showed
maximum diagnostic value reaching up to 100% [16].
Mueller et al. have also conducted research on the
accuracy of magnetic resonance imaging in 2007.
However, they have received less optimistic results:
anomaly was verified only in 80,58% of cases in
103 patients [22]. Amongst 14 publications selected
for this review, only above listed studies assessed
diagnostic value of magnetic resonance imaging.

This review also includes studies on earlier diag-
nostic methods, such as hysterosalpingography. This
was the only available method of assessing the shape
of the uterine cavity before endoscopy and other
modern diagnostic methods became available. Hys-
terosalpingography demonstrated an inconsistent
level of accuracy. For example, in a Sheth et al.
research of 2010, the results matched with endos-
copy only in 5,5% [26]. Pellerito et al. have also
achieved low results — up to 15,38% [16]. However,
in a 2011 publication by Polish scientists led by
A. Ludwin, the accuracy of hysterosalpingography
reached 80,7%, and in a study by Momtaz et al. of
2007, it was 95% [21, 27]. It should be noted that
Momtaz et al. also studied the combined use of hys-
terosalpingography and 2D sonography, but could
not achieve more accurate diagnostic results [21].
With regards to hysterosalpingography, a publica-
tion of Saravelos et al. of 2009 deserves special atten-
tion. The publication investigates such a significant
parameter as possibility to classify a congenital
anomaly based on the results of hysterosalpingogra-
phy: diagnostic accuracy of detecting anomalies was
84%; whereas it was possible to classify them only in
56% of cases [23].

The majority of selected publications are dedi-
cated to various methods of ultrasound diagnostics.
It would be reasonable to divide ultrasound imaging
techniques of the pelvic organs into 3 groups:

1) 2D sonography;

2) 3D sonography;

3) 2D and 3D saline infusion sonography.

The accuracy of two-dimensional sonography
varies from 27% up to 100%. In studies by Jurkovic
et al. of 1995 and Saravelos of 2009, the diagnostic
accuracy of two-dimensional sonography was 27%,
and it was possible to classify the anomaly only in
15% of cases [17, 23]. In the Momtaz et al. study, the
use of exclusively two-dimensional ultrasound diag-
nostic methods had up to 55% reliable results [21]. In
a large study of 2013 evaluating various ultrasound
diagnostic techniques, Ludwin et al. obtained the fol-
lowing results: 2D transvaginal sonography — 77,8%,
the same diagnostic technique performed on an
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Ta6smmua 1. Pe3ysibTaThl ¥ XapaKTEPUCTUKH UCC/I€J0BAHUH
Table 1. Results and characteristics of the studies

YpoBeHb K
. 0J1M-

W CTOYHUK, Iog, LR AOKA3A  yocTBO

Reference, year “cC/1€A0" MeToz / Method Tk magu-  Pesynwrar / Results

of publication gal-ma . HocTH €HTOK

tudy design Level of Subi
. ubjects
evidence

Pellerito J.S. PazHoHampaB- CpaBHeHHe JUAarHOCTHYECKOH 11 26 MPT - 100 %

etal, 1992 [16] neHHoe TouyHOocTU MPT, TpaHCcBaruHa/b- Y3U-92%
kJaMHu4eckoe  Horo Y3U, I'CT; kouTposs: JIC + I'C I'Cl' - 15,38 %
uccaenoBanre Comparison of diagnostic accuracy MRI - 100%

Multidirec- of MRI, endovaginal sonography Sonography - 92%
tional study and HSG; reference LS + HS HSG - 15,38%

Jurkovic D. et al., TIpocmek- CpaBHeHME UAarHOCTUYECKOHN 111 61 3DY3HN-100%

1995 [17] TUBHOE touHoctu 3D Y3U, 2D Y3U; 2DY3U-27/15%
KJMHUYeckoe  KoHTpoJb: JIC + ['C + I'CT (o6HapyxeHue/
ucciaepoanre Comparison of diagnostic accuracy K1accupUKanus aHOMaIMH)
Prospective of hysterosalpingography with 2D 3D sonography - 100%
study sonography; reference LS + HS + 2D sonography - 27%/15%

HSG (anomaly identification/
classification)

Raga F. etal, KonTtposnu- UccnepoBanue auarHoctudeckoit 11 12 3DY3N-91,6%

1996 [18] pyeMoe cienoe TouHocTd 3D Y3U; KOHTpOIIB: 3D sonography - 91,6%
kauHudeckoe JIC+TC+ICl
uccaenoBanue Research on diagnostic accuracy
Blind of 3D ultrasound; reference
controlled LS + HS + HSG
study

Wu M.H. etal, [Ipocnek- UccnemoBanue nuardHoctudeckon 11 40 3DY3U-92%

1997 [19] THUBHOE To4yHOCTH 3D Y3U; KOHTPOJIB: 3D sonography - 92%
kauHudeckoe JIC+TC
uccienoBanre Research on diagnostic accuracy of
Prospective 3D ultrasound; reference LS + HS
study

Alborzi S.etal, IIpocnek- WUccnenoBanue auarHoctudeckoi Il 20 Ixol'C/SIS - 100 %

2002 [20] THUBHOE TOoYHOCTH IXOI'C; KOHTPOJIB:
knuHndeckoe JIC+TC
uccaenoBanue Research on diagnostic accuracy
Prospective of sonohysterography; reference
study LS + HS

Momtaz M. etal,, Ilpocnek- CpaBHeHMe JUarHOCTUYECKON I1I 123 3DY3U-97%

2007 [21] THUBHOE ToyHoctH 3D Y3H, 2D YV3U, I'CT; 2DY3U-55%
KIMHUYecKoe  KoHTpoub: JIC + T'C I['Cr'-95%
ucciaenoBanre Comparison of diagnostic accuracy 2DY3U +TCr-95%
Prospective of 3D sonography, 2D sonography 3D sonography - 97%
study and HSG; reference LS + HS 2D sonography - 55%

HSG -95%
2D sonography + HSG - 95%

Mueller G.C. PeTpocnek- WccnenoBanue aguarnocrudeckoit 111 103 MPT/MRI - 80,58 %

etal, 2007 [22] TuBHOe ToyHOocTU MPT; koHTpoJb: JIC + I'C
uccienoBanre Research of diagnostic accuracy of
Retrospective ~ MRI; reference LS + HS
study

Saravelos S.H. [Ipocnek- CpaBHeHMe JUarHOCTHYeCKON I1I 107 2DY3U -27/15%

etal, 2010 [23] TuBHOe TOYHOCTH TPaHCBaruHaJabHOTO 2D ['CT'-84/56 %
kanHudeckoe  Y3U, I'CT; koHTposb: JIC + I'C (o6HapyxeHue/
uccienoande Comparison of diagnostic accuracy Ks1accupUKanus aHOMaJIMK)
Prospective of endovaginal 2D sonography, 2D sonography - 27%/15%
study HSG; reference LS + HS HSG - 84%/56%

(detecting/classifying the
anomaly)
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OxonyaHue ma6a. 1 / End of Table 1

5 YpoBenn Kou1u-

HcTO4YHUK, TOA, Auzaiin AOKA3A"  yo RO

! Huccae0- TeJIb-
Referel_lce, year s MeTtopg, / Method HOCTH namnu- PesyiabTrar / Results
of publication Study desi Level of EHTOK
y design eVe" Ol Subjects
evidence )

Apamsan JI.B. [Ipocnek- CpaBHeHMe UArHOCTUYECKOHN I 384 Y3U-89,2%

U ip. 2009 [24] TuBHOe ToyHocTtu MPT, Y3U; KoHTpOJIb: Sonography - 89,2%

Adamyan L.V. kauHu4eckoe JIC+TC

etal. 2009 [24] wuccaemoBaHue Comparison of diagnostic accuracy
Prospective of MRI and ultrasound; reference
study LS + HS

Ghi T. etal., 2009 TIlpocmek- HccnepoBanue auarHoctudeckor 11 284 3DY3U-9%

[25] THBHOE ToyHocTH 3D Y3U, KoHTpO/Ib 3D sonography - 96%
kjauHu4eckoe JIC+TC
uccienoBanre Research on diagnostic accuracy of
Prospective 3D ultrasound; reference LS + HS
study

Sheth S.S.etal, Ilpocnek- UccnenoBanue auarHoctudeckon 11 36 I'Cr'-5,5%

2000 [26] THUBHOE ToyHocTH ['CI'; koHTpOUJIB: JIC + T'C HSG - 5,5%
kauHU4Yeckoe  Research on diagnostic accuracy of
uccaemoBanue HSG; reference LS + HS
Prospective
study

Ludwin A. etal., Ilpocmek- CpaBHeHHe AUAarHOCTUYECKOHN I 83 Ixol'C - 95,2 % Bce

2011 [11] THUBHOE TouHocTH Ixol'C, I'CT, a"HoMasiuu 1 100 %
KJIMHUYEeCKoe  JuarHocTuyeckod HS; KOHTpoJb: BHYTPHUMAaTOYHAsI
uccnenoBanue JIC+TC neperopojika
Prospective Research on diagnostic accuracy of Juarnoctnyeckas I'C - 80,7 %
study SIS, HSG, diagnostic HS; reference I'Cl"' - 80,7 %

LS + HS SIS -95,2% of all
anomalies/100% of septate
uterus
Diagnostic HS - 80,7%
HSG - 80,7%

Ludwin A. etal,, Ilpocnek- CpaBHHTe/IbHAsA IMarHOCTHKA I11 117 2DY3U-77,8%

2013 [27] THBHOE To4HOCTU 2D Y3U, skcnepTHOro 2D Y3H skcnepTtHOoe - 90,6 %
kanHudeckoe 2D Y3H, 3D Y3U, 2D 3xoI'C, 3D 3DY3U-97,4%
ruccnenoBanue Ixol'C; koHTpoib: JIC + I'C 2D 3xol'C-94,0 %
Prospective Comparison of diagnostic accuracy 3D 3xol'C - 100 %
study of 2D and 3D sonography, expert 2D sonography - 77,8%

2D sonography, 2D and 3D SIS; 2D expert sonography -

reference LS + HS 90,6%
3D sonography - 97,4%
2D SIS - 94,0%
3D SIS-100%

EcunoBa U.A. [Ipocnek- HccnenoBanue auarHoctudyeckor  IlI 450 3D 3xol'C-92 %

u ap., 2020 [28] TuHBHOe To4yHOCTU 3D 3x0I'C; KOHTPOJIB: 3D SIS-92%

Esipova [.A. etal. knunHunuyeckoe JIC+TC+ MPT

2020 [28] uccaenoBanre Research on diagnostic accuracy of
Prospective 3D SIS; reference LS + HS + MRI
study

[Ipu™Meduanue. MPT-MaruuTHO-pesoHaHCHass ToMorpadus;Y3U -yapTpasBykoBoeuccaegoBanue; ['Cl'-rucrepocansnuurorpadus;
JIC - nanapockonus; I'C - rucrepockonus; Ixol'C - aXorucTepocaablIUHIOCKOIHS.
Note. MRI - magnetic resonance imaging; HSG - hysterosalpingography; LS - laparoscopy; HS - hysteroscopy; SIS - saline infusion sonography.
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OnHaKo B IMyOJIMKAITNHU MOJIbCKUX YIEHBIX IO/ PYKO-
BozicTBOM A. Ludwin 2011 r. TOYHOCTh TUCTEPOCATIH-
nuHrorpaduu gocrurana 80,7 %, a B UCcIeJ0BAaHUI
M. Momtaz et al. 2007 1. — 95 % [21, 27]. Crout oT™Me-
TUTb, 4TO B HccaemoBanuy M. Momtaz et al. Taxxxe
OBLIO U3YUEHO UCIIOIH30BAHNE COUETAHUS TUCTEPO-
caspimHrorpadguu U 2D yapTpa3ByKOBOHM JuarHo-
CTHKH, HO 0oJiee JIOCTOBEPHBIX JMATHOCTUYECKUX
pe3yapTaToB AOOUTHCS He yAaaochk [21]. B oTHomIe-
HUH TUCTEPOCATHIUHTOrpadUr 0c060T0 BHUMAHUS
3aciykuBaer myosukarus S.H. Saravelos et al. 2009
r. B Hell uccyenyeTcs Takoil BaXKHBIHM mapaMmerp, Kak
BO3MOKHOCTH KJIACCU(DUKAIINY AHOMAJIMH Pa3BUTHUS
[0 pe3yJbTaTaM THCTEPOCATBIIUHTOrpaduu: ama-
THOCTUYECKass TOYHOCTb OOHAPYKEHHSI AHOMAJIMH
cocraBuia 84 %, a BO3MOKHOCTh KJIacCH(DUKAITUHN
aHOMAaJIMH — JIMIIG 56 % [23].

BoJIbIIMHCTBO  OTOOpPAHHBIX ITyOJIMKAIIAN TIOCBSI-
IIEHO PA3JIMYHBIM METOJAM YJIBTPA3BYKOBOM JTMATHO-
CTUKU. YJIBTPa3BYKOBBIE HCCJIEJIOBAHUS OPraHOB
MaJIOTO Ta3a I1eJ1ec000pa3HO PaszieUTh Ha TPH TPYIIIIbL:

1) 2D ysnpTpa3ByKOBOE CKAHUPOBAHUE;

2) 3D y/npTpa3ByKOBOE CKAHIMPOBAHUE;

3) aXOrHcTepocaIbIIMHTOCKONusA (saline infusion
sonography B aHIJIOA3BIYHOU JUTeparype) B 2D
pexuMe, a TAKXKe ¢ TpuMeHeHneM 3D Busyanusanuu.

JloCTOBEPHOCTD JBYXMepPHOU coHOTrpaduu Bapbu-
pyeT B Ipejiesiax oT 27 10 100 %. B ucciemoBanmsax
D. Jurkovic et al. 1995 r. u S.H. Saravelos et al. 2009 .
JINarHOCTUYECKasi TOYHOCTh JIByXMEPHOH MOHOTpa-
¢umn cocraBmia 27 %, a ¢ BO3MOKHOCTBIO Kytaccuu-
KaIuy aHOMaJInu — He 6osiee 15 % [17, 23]. B uccie-
moBanuu M. Momtaz et al. ncnosib30BaHMe UCKTIOUN-
TeJIPHO JIByXMEPHOH YJIbTPa3BYKOBON JMArHOCTUKU
UMeJI0 70 55 % JOCTOBEPHBIX pe3ysabTaToB [21].
B KpymmHOM HCC/IeZIOBaHUH, MOCBSIIEHHOM pPa3jiny-
HBIM METOZaM VJIBTPa3BYKOBOM JUATHOCTUKH,
A. Ludwin et al. B 2013 TI. TOJYYWIU CIIEAYIOIIME
pesysbrathl: 2D TpaHCBarMHAIBHOE YJIBTPA3BYKOBOE
uccaenoBanue — 77,8 %, a aHAJIOTUYHBIN THUT UCCTIe-
JIOBaHUSA, BBIIIOJIHEHHBIN Ha arapaTe SKCIIEPTHOTO
VPOBHS U CIENUATNCTOM BBICOKOH KBaTM(UKAIIUN —
90,6 % [27]. B paHee yIOMSHYTOM HCCJIEJJOBAHUH
J.S. Pellerito et al. Tak:ke MOIy4HIN BEICOKUE PE3YJIb-
TaThI: JIOCTOBEPHOCTH YJIBTPA3BYKOBOTO KCCJIEZOBA-
HUSI OPTaHOB MAJIOTO Ta3a JOXOAMIA 10 92 % [16].

OT[ieJIbHO CTOUT YIIOMSIHYTH HCCJIEIOBAHUE OTe-
4JecTBeHHBIX aBTOPOB JI.B. AzjamsaH u zip. 2009 1. ITo
[IOJTy9eHHBIM JAHHBIM JIOCTOBEPHOCTH YIIBTPA3BYKO-
BOT'O HCCJIEZIOBAHUS OPTAaHOB MaJIOTO Ta3a B OTHOIIIE-
HUHY aHOMAJINH pa3BUTUA MATKU cocTaBmiia 89,2 % B
384 ciyuasx. JTo mccyenoBaHUE ABJsAETCS Oosee
KPYITHBIM 110 00'beMY, YEM BBIIIEYIIOMSIHYTHIE [24].
OnnHako B mMyOJIMKAIlMU OTCYTCTBOBasa 6GoJiee TOJ-

expert-level equipment by a highly qualified special-
ist — 90,6% [27]. In the abovementioned study, Pel-
lerito et al. have also achieved high performance:
diagnostic accuracy of transvaginal ultrasound of the
pelvic organs reached 92% [16].

Separately, it’s worth mentioning studies con-
ducted by Russian authors. According to data
received by Adamyan et al. in a study of 2009, the
accuracy of ultrasound examination of the pelvic
organs for congenital anomalies of the uterus reached
89,2% out of 384 cases. This study is relatively larger
than the abovementioned ones [24]. However, the
publication lacked detailed information on the types
of diagnostic techniques (2D, 3D).

In our review, the first mention of three-dimen-
sional sonography dates back to 1995; this ultra-
sound diagnostic method has a very high level of
accuracy. In a study by Raga et al. of 1996, the mini-
mum diagnostic accuracy was 91,5% [18]. In a study
by Wu et al. of 1997, the accuracy level reached 92%,
and in a study by Ghi et al. of 2009 — 96%. The data
received in these studies may indicate that an
increase in accuracy is related to technical improve-
ments in ultrasound scanners [19, 25]. In studies by
Ludwin et al. of 2013 and Momtaz et al. [21, 27],
three-dimensional ultrasound diagnostics also dem-
onstrated high results — 97% and 97,4%, respectively.
Jurkovic et al. in his study of 1995 has reached full
compliance between 3D sonography and surgical
methods of diagnostics — 100% in 61 cases of con-
genital uterine anomalies [17].

Saline infusion sonography is generally considered
a separate type of ultrasound examination. Our review
includes 4 publications describing this technique. The
minimum level of diagnostic accuracy of this technique
was received in a prospective clinical study conducted
by Russian authors Esipova et al. in 2020. Using three-
dimensional saline infusion sonography, the anomaly
was confirmed in 92% of cases [28]. 450 women with
congenital uterine anomalies took part in this research.
An earlier study by Alborzi et al. of 2002 demonstrated
full compliance between invasive diagnostic methods
and saline infusion sonography in 100% of cases with-
out specifying imaging type (2D, 3D) [20]. Previously
mentioned studies by Ludwin et al. of 2011 and 2013
have also achieved high results. In the first study, the
accuracy of saline infusion sonography reached 95,2%
in diagnosing all types of congenital uterine anomalies,
and 100% in diagnosing septate uterus [11]. In their
subsequent study of 2013, the authors conducted
deeper research and received more accurate results. In
particular, the accuracy of two-dimensional saline infu-
sion sonography was up to 94%, whereas the accuracy
of three-dimensional examination reached the maxi-
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pobHass wHOpMANMA O THIAX HCCAEAOBAaHUH
(2D, 3D).

B nmanHOM 00630pe mepBble YIOMUHAHUA O TPEX-
MepHOH coHOTrpaduu JaTUPYIOTCA 1995 T., U JAHHBIN
METOJI, YJIBTPA3ByKOBOU JHATHOCTHUKH WMEET OYEHb
BBICOKHE IIOKa3aTeJIn JIOCTOBEPHOCTH. MUHUMAIb-
Has IMArHOCTHYECKas TOYHOCTh 91,6 % ObLIa BbIAB-
JieHa B uccienoanuu F. Raga et al. 1996 1. [18]. B
uccienosanu M.H. Wu et al. 1997 1. 1ocToBepHOCTh
nmocruraina 92 %, T. Ghi et al. 2009 1. — 96 %. CpaBHe-
HUE TAaHHBIX UCCIIEJIOBAHUH MOYKET TOBOPHTD O ITOBBI-
[IEHUH TOYHOCTH B 3aBUCUMOCTH OT TEXHHUYECKOTO
COBEPIIIEHCTBOBAHUS CKAaHEPOB YJIBTPa3ByKa [19, 25].
B pa6orax A. Ludwin et al. u M. Momtaz et al. [21, 27]
TpexMepHas YJIbTPa3BYKOBas [IMAaTHOCTHKA TOXKe
MMeJia BBICOKHE Pe3yJIbTaThl — 97 U 97,4 % COOTBET-
crBenno. D. Jurkovic et al. B 1995 I. BBISBUIN IIOJTHOE
cooTBeTcTBUE Mexxy 3D coHorpadueli u xupyprude-
CKHUMU METO/IaMHU IMaTHOCTUKH — 100 % U3 61 cirydas
AHOMAJIMY pa3BUTHS MATKH [17].

OT/iesIbHBIM BUJIOM HUCCJIEIOBAHUSA B YJIBTPA3BY-
KOBOU JTMAaTHOCTHKE MPHUHSITO CUUTATH HXOTUCTEPO-
CaJIBITMHTOCKONHIO. B HacTOSAIIUI 0630p BKITFOUEHBI
4 myOJIUKAIUY C IPUMEHEeHUEM JTAHHOW METOIUKHU.
MuHUMAaIbHBIM YPOBEHb AUATHOCTHYECKON TOYHO-
CTU OBUI TTOJIyYeH B MPOCHEKTHBHOM KJIMHHUYECKOM
HCCJIeIOBAHNU OTeUeCTBEHHBIX aBTOpoB — M. A. Ecu-
IOBOM U JIp. 2020 T.: IIPU UCIIOJIb30BAHUU TPEXMEP-
HOU 5XOTHCTEPOCATIBITMHTOCKOIIMH MATOJIOTHS ObLIa
MIOATBePKeHA B 92 % ciyuaeB [28]. B uccienosa-
HUU IPUHUMAJIA YIaCTHE 450 JKEHIUH C aHOMAJIH-
SMU pa3BUTHS MaTKU. B GoJiee paHHEM HCCITe/I0Ba-
HUH 2002 T., mpoBesieHHOM S. Alborzi et al., oTmeua-
€TCsI TI0JTHOE COOTBETCTBUE MEK/Ty MHBAa3UBHOU /Tia-
THOCTUKOA W BOXOTHCTEPOCAJIBIIMHIOCKOTIEH B
100 % ciaydaeB, 6e3 yrouHeHust popmMara BU3yaIH-
3anuu (2D, 3D) [20]. B panee ynoMmsaHyThIX paboTax
A. Ludwin et al. 2011 1 2013 IT. Take cOOOIIAETCA O
BBICOKHUX pe3yJibTaTaxX. B pabore 2011 I. 3XOTUCTEPO-
CAJIBIIMHTOCKOIIHS ObLIa IOCTOBEPHA B 95,2 % CIIy-
Yasgx IpU JUATHOCTHUKE BCEX AaHOMAJIMU pPa3BUTHU
MaTK{, a B OTHOIIEHUH BHYTPUMATOUHOU IEPEro-
POJKH JIOCTOBEPHOCTh JocTuTrasa 100 % [11, 27].
B uccienoBanuu 2013 r., mpu 6oJiee TIIyOOKOM H3Y-
YeHUH, ObLIIU TI0JTyU€eHbI 00Jiee TOUHbIE PE3YIbTATHI.
B wacTtHOCTH, TIpW JIBYXMEPHOH 35XOTHCTEPOCATH-
MMIHTOCKOITMU JIOCTOBEPHOCTh He JlocTUTasIa OoJiee
94 %, a IPU TPEXMEPHOM HCCJIEIOBAaHUU YiKe ObLIT
MOJIy4eH MaKCUMaJIbHBIY IIOKa3aTesb — 100 %. [Ipu-
MedJaTebHO, UTO MyOJIUKAIlUH, IOCBSIEHHBIE VIIb-
TPa3BYKOBOU JUATHOCTUKE, JATUPYIOTCS MEPUOIOM
OT 1992 JI0 2020 T., UTO CBUIETETBCTBYET O BHICOKHUX
TeMIIaX Pa3BUTHA JJAHHOW METOAWUKU U MeEIUIIHH-
CKOTO 0060PY/IOBAHUA.

mum level of 100% [27]. Notably, publications dedi-
cated to ultrasound diagnostics date from 1992 to 2020,
which indicates fast development of this technique and
medical equipment.

DISCUSSION

To summarize, it would be appropriate to distin-
guish the minimum, maximum and average level of
accuracy of each technique (Table 2).

3D imaging techniques demonstrate higher diag-
nostic accuracy in comparison. However, routine
practical use requires to consider other factors, such
as cost and organization of this type of diagnostic
examinations. According to the results of the review,
magnetic resonance imaging is rarely used to iden-
tify congenital anomalies of the uterus. This may be
related to high requirements for conducting this
examination and the cost of the equipment. Modern
techniques of ultrasound examination, such as three-
dimensional reconstruction (static and dynamic),
ultrasound tomography and real-time spatial com-
pound imaging (sonoCT), in turn, allow to achieve
the maximum diagnostic value and optimize diag-
nostic procedures, taking into account the resource
component. High accuracy level of saline infusion
sonography should also be noted, provided it’s the
main advantage of this diagnostic technique. How-
ever, the need to inject saline into the uterine cavity
may complicate the procedure performance and
increase its cost.

CONCLUSION

Based on the abovementioned, three-dimensional
sonography can be recommended for practical use to
identify congenital anomalies of the uterus in all cat-
egories of patients. Three-dimensional saline infu-
sion sonography, in turn, is advisable for use in
patients with confirmed uterine anomalies and/or
when classifying combinations of different types of
anomalies. The use of magnetic resonance imaging
requires more in-depth investigation due to signifi-
cantly lower experience in practical use. Neverthe-
less, this technique has high diagnostic potential due
to its physical characteristics.

Hysterosalpingography and two-dimensional
ultrasound examinations are not recommended for
detecting abnormalities of the uterus because of the
low level of diagnostic accuracy of the techniques.
The use of these techniques may result in choosing
the wrong clinical management plan.
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Ta6una 2. MUHUMaIbHbIA, MAKCUMaJIbHBIN U CPeJJHUH YPOBEHb JOCTOBEPHOCTH KaX,01 METOAUKH, %
Table 2. The minimum, maximum and average accuracy level of each technique

MuHuMaJIbHAA AUar-

MakcuMaJsibHasl Juar- CpeJHssA AUATHOCTH-

MeTop, HOCTHYeCKasd TOYHOCTh HOCTHYeCKasa TOYHOCTh 4YecKasd TOYHOCThb

Technique Minimum diagnostic Maximum diagnostic Average diagnostic
accuracy accuracy accuracy

MarHuTHoO-pe3oHaHCcHas ToMorpadus 80,5 100 90,2

Magnetic resonance imaging

['ncrepocanbnuHrorpadus 55 95 56,1

Hysterosalpingography

2D ynbTpa3ByKOBbIE UCCIEI0BAHUSA 27 92 61,3

2D sonography

3D ynbTpa3ByKOBbIE UCCJI€L0BAHUSA 91,5 100 95,6

3D sonography

IXOTUCTEPOCATBIIMHIOCKONUA 92 100 96,2

Saline infusion sonography

OBCYXXKJIEHHNE

IMomBogss wTOTH, IiesIecOOOpa3HO OTMETHUTH
MHUHUMAJIbHBIN, MaKCUMaJIBHBIA M CpeJHUH ypo-
BEHbB JIOCTOBEPHOCTH KaKJI0H MeTOMUKH (TabJI. 2).

Mertoapl, 061a1aI0IIHI€ BOBMOKHOCTBIO TPEXMEP-
HOU BU3yaJH3aIlid, B CPABHEHHUHU JIEMOHCTPUPYIOT
OOJIBIIYIO AMATHOCTHYECKYIO TOUHOCTh. OHAKO [1JIst
PYTUHHOTO IPAKTUYECKOTO NpPUMeEHEHUs HeoOXo-
JIIMO YYUTBIBATh U APYTHE (PAKTOPHI, TAKKUE KaK CTO-
WMOCTh U OCOOEHHOCTHU OpTaHU3alu{ JaHHBIX
uccenoBanuii. ITo pesyapraTam 0630pa 0OTMeYaeTCs
JIOBOJIBHO PEJIKOE IPAKTUUECKOE HCIIOJIb30BaHHE
MarHUTHO-PE30HAHCHOU TOMOTpaUu B BHISIBJIEHUH
aHOMAaJIUM pa3BUTHUA MaTKH. MOXKHO IIPeIosio-
JKUTh, YTO 3TO CBSI3aHO C BRICOKUMH TPEOOBAHUSIMU
K OpTraHHW3alliU WCCIEIOBAHUSA U CTOUMOCTHIO 000-
pyZioBaHus. B cBOI0 0uepesib, COBpeMEHHBIE PEIKIMBI
VJBTPa3BYKOBBIX HCCIEIOBAHUN, TaKHWe KaK Tpex-
MepHasi peKOHCTPYKIIUs (CTaTHYeCcKue U IMHAMUJe-
ckrie 3D pexxuMmbl), yIbTpa3ByKoBass Tomorpadus,
HCCIEZIOBAHUE B PEXXHUME MHOTOJIyYeBOTO COCTaB-
Horo ckanupoBaHusi (sonoCT), MO3BOJIAIOT JOOUTHCS
MaKCHUMaJIbHOH IMaTHOCTUUECKOI TOUHOCTU 1 OIITH-
MHU3HUPOBATh JUATHOCTUYECKUE MEPOIPUITHS, YUU-
THIBasI PECYPCHYIO COCTABJISIONIY0. CTOUT OTMETUTD
U MaKCUMaJIbHBIA YPOBEHB JIOCTOBEPHOCTU SXOTH-
CTEPOCAIBITUHTOCKOIIUY, UTO SIBJISIETCS OCHOBHBIM
JIOCTOMHCTBOM JIaHHOTO MeTojzia. OJiHaKO 1pu
BBITIOJIHEHUM KCCJIEJIOBAaHUA TpebyeTcs BBeJEHHE
(pUBHOJIOTHUECKOTO PACTBOPA B ITOJIOCTh MATKH, UTO

CIINCOK JINTEPATYPbDI

1. Jean Cruveilhier, Carl v. Rokitansky, Rudolf Virchow.
Fundaments of pathology, thoughts on the 100th
anniversary of Rokitansky’s death // Virchows Arch.
A Pathol. Anat. Histol. 1978;378(1):1-16. DOI: 10.1007/
BFo00427181.

MOZKET BbI3bIBATH OIIPpE€AEC/IEHHbIE TEXHUYECKHE
TPYAHOCTH IIPpU €ro IPpUMEHEHNU U IMIOBBICUTH CTOU-
MOCTbD ITponeayphbl.

3AK/IIOYEHUWE

Ha ocHOBaHUU BBINIENU3JI0KEHHOTO TPEXMEPHYIO
coHOrpadUiI0 MOKHO PEKOMEH/IOBATh JJIs1 PYTHH-
HOTO IIPUMEHEHUS C IIeJTbI0 BBISBJIEHUS aHOMAJIHH
Pa3BUTHSA MATKHU y BCEX KATETOPUI HAI[UEHTOK. IXO-
TUCTEPOCAJIBIIMHTOCKOIIHUIO ¢ TPEXMEPHOH BU3YaIU-
3aIiel, B CBOIO OUEpEib, 11€J1eCO00Pa3ZHO UCIIOJIH30-
BaTh y MAIMEHTOK C IIOJITBEPK/IEHHBIM HAIMYUEM
QHOMAJIUH Pa3BUTUS MATKU U/ WU C [EJIBI0 KJIACCH-
pUKAIUU CJIOKHBIX KOMOWHAIUN. VCmosb30BaHuE
MarHUTHO-PE30HAHCHOW  Tomorpaduu  TpebyeT
JlaJibHelIIero, 60jee TIyOOKOTO U3Y4YeHUs] BBUIY
3HAYNUTEJIbHO MEHBIIEr0 OIbITA IPAKTUYECKOTO
npuMeHeHusi. OpHako, Osarozaps (pU3UYECKUM
0COOEHHOCTSIM, TAHHBIM METO]T UMEET BRICOKHH Jra-
THOCTUYECKUH IOTEHIAAI.

[TpumeHeHUe rucTepOcATbIIMHTOrPAdUY U JIBYX-
MEpHBIX YJIBTPA3BYKOBBIX HCCJIEIOBAHUM C IEJTHIO
BBISIBJIEHUS] AaHOMAJIMHM Pa3BUTHUS MATKH He PEKO-
MEH/IOBaHbl K IPAKTHYECKOMY HCIIOJIb30BAHUIO
BBU/IY HU3KOH JUATHOCTUYECKOH ToOUHOCTH. [Iprme-
HEHHE JTUX METOZO0B MOXKET IPUBECTH K BBIOOPY
HEBEPHOU KJIMHUYECKON TAaKTHKH.

KoH@uaukT nHTEpECOB. ABTOPHI 3aSBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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