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REVISÃO

Resumo A ultrassonografia (US) 3D tem sido cada vez mais utilizada, nas diversas 
áreas da Ginecologia, por oferecer de forma mais objetiva e reprodutível as medidas do volume e vascularização 
da região de interesse, melhor avaliação da normalidade ou patologia dos órgãos estudados, reduzir o tempo 
de varredura e permitir o armazenamento de imagens para reavaliação posterior. Para a realização deste estudo, 
efetuou-se uma pesquisa no banco de dados PubMed/Medline compreendendo os estudos publicados entre os 
anos de 1966 a 2010. Os resultados da pesquisa mostram que, embora a US 3D tenha uma utilização crescente 
em ginecologia, são necessários mais estudos prospectivos de maior consistência para validar a técnica.

Abstract Three-dimensional ultrasound (US 3D) has been increasingly used in 
various gynecologic areas. It offers more objective and reproducible measurements of volume and vascularization 
in the region of interest, better evaluating the normality or pathology aspects of the organs, reducing scanning 
time and allowing storage of images for later review. We searched the PubMed/Medline database including in 
this review the studies published between the years of 1966 to 2010. The results show that although the US 
3D has an increasing application in gynecology, we need more prospective studies of greater consistency to 
validate this technique.
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Qual é o valor da ultrassonografia 3D 
em ginecologia?

What is the value of 3D ultrasound in gynecology?
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Renderização ? Volume = 3D/4D/5D

• A renderização em 3D é o processo de computação gráfica. 

• As renderizações em 3D podem incluir efeitos fotorrealistas ou não.

• A renderização é a etapa final do processo de animação e modelagem em 3D.

• Encontrar e compreender o software de renderização certo para o seu projeto
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In 1830 was the first to describe the duct
historically named after him, the "Müllerian
duct". The current terminology is the
"paramesonephric duct".

Johannes Peter Müller (1801 – 1858)
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Falso Positivo Negativo Conduta
Malformações Uterinas Sinequia

Arqueado
Proliferativa

Menopausada
Utilizar somente 2D

Secretora e/ou
histeroendosonografia
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• Avanços técnicos – 3D- Varredura automática

Multi-Slice ViewTM or MSVTM 
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1. A melhor modalidade para avaliação das malformações é a US 3D em ambas as modalidades          
( multiplanar e volumétrica).

2. A principal a incidência coronal. 

3. A melhor avaliação é a associação da via abdominal com a endovaginal. 

Ferreira, AC ; 
Revinter, 2003.
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• De 2.504 registros identificados pela busca eletrônica, 20 estudos foram incluídos na revisão 
sistemática.

• Em 11 de 16 estudos relatando o diagnóstico de útero em forma de T, o método diagnóstico 
usado foi a ultrassonografia tridimensional.

• Não há consenso sobre a definição de útero em forma de T, mas os critérios mais citados 
(4/16 estudos) foram da Sociedade Europeia de Reprodução Humana e Embriologia e da 
Sociedade Europeia de Endoscopia Ginecológica (ESHRE / ESGE; 2013)

• A prevalência de útero em forma de T variou de 0,2% a 10%
• Com relação à etiologia (exceto para SF), o útero em forma de T foi considerado uma 

condição primária em três estudos e secundária a aderências em cinco e adenomiose em 
um.

Ultrasound Obstet Gynecol 2021; 57: 366–377

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.
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• Relacionado a um pior resultado reprodutivo com base na subfertilidade (nove estudos) 

• Aborto espontâneo (sete estudos)

• Parto prematuro (dois estudos)

• Gravidez ectópica (um estudo) 

• Falha de implantação repetida (sete estudos)

Ultrasound Obstet Gynecol 2021; 57: 366–377

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.
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• Dos 12 estudos que relataram os efeitos do tratamento cirúrgico do útero em forma de T 
por metroplastia histeroscópica, alguns mencionaram uma melhora 

• Taxa de gravidez (taxas variando de 49,6% a 88%; oito estudos), 
• Taxa de nascidos vivos (taxas variando de 35,1% a 76%; sete estudos) 
• Taxa de parto a termo (quatro estudos) 
• Redução no aborto (taxas variando de 7% a 49,6%; cinco estudos) 
• Gravidez ectópica (um estudo).

No entanto, a evidência é de qualidade muito baixa, com risco sério / crítico de viés para 
superestimar o efeito da intervenção. Alguns autores não relataram complicações relacionadas 

ao procedimento

Ultrasound Obstet Gynecol 2021; 57: 366–377

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.
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O útero em forma de T é considerado 
uma malformação uterina congênita 

resultante da falha no 
desenvolvimento embriológico 

posterior do útero

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.

Ultrasound Obstet Gynecol 2021; 57: 366–377

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108 

30

Adilson Cunha Ferreira. MD, MSc, PhD. 2021

Malformações Uterinas

O útero em forma de T é considerado 
uma malformação uterina congênita 

resultante da falha no 
desenvolvimento embriológico 

posterior do útero

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.

Ultrasound Obstet Gynecol 2021; 57: 366–377

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108 

31

Adilson Cunha Ferreira. MD, MSc, PhD. 2021

Malformações Uterinas

Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review.

Ultrasound Obstet Gynecol 2021; 57: 366–377

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108 

≤  400 ≥ 7mm ≤ 1300

32

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.23108


Adilson Cunha Ferreira. MD, MSc, PhD. 2021

Malformações Uterinas

≤  400 ≥ 7mm ≤ 1300

De acordo com o grupo de Malformação Uterina Congênita por Especialistas (CUME), três critérios ultrassonográficos devem 
estar presentes (profundidade de recuo lateral ≥ 7 mm, ângulo de recuo lateral ≤ 130◦e ângulo T ≤ 40◦) para um diagnóstico 
confiável e preciso de útero em forma de T.
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≤ 1300

≤  400

≥ 7mm

≤  400
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ASRM, 1983Classificação das malformações uterinas 
Sociedade Americana de Medicina Reprodutiva
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ESHRE: European Society of Human Reproduction and Embryology; 

ESGE: European Society for Gynaecological Endoscopy.
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ESHRE: European Society of Human Reproduction and Embryology; ESGE: 
European Society for Gynaecological Endoscopy.
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http://humrep.oxfordjournals.org/content/30/3/569.full.pdf 

ORIGINAL ARTICLE Gynaecology

Comparison of the ESHRE–ESGE
and ASRM classifications of Müllerian
duct anomalies in everyday practice
A. Ludwin1,2,* and I. Ludwin1,2
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study question: Does the European Society of Human Reproduction and Embryology–European Society for Gynaecological Endoscopy
(ESHRE–ESGE) classification of female genital tract malformations significantly increase the frequency of septate uterus diagnosis relative to the
American Society for Reproductive Medicine (ASRM) classification?

summaryanswer: Use of the ESHRE–ESGE classification, compared with the ASRM classification, significantly increased the frequency of
septate uterus recognition.

what is known already: The ESHRE–ESGE criteria were supposed to eliminate the subjective diagnoses of septate uterus by the
ASRM criteria and replace the complementary absolute morphometric criteria. However, the clinical value of the ESHRE–ESGE classification
in daily practice is difficult to appreciate. The application of the ESHRE–ESGE criteria has resulted in a significantly increased recognition of residual
septum after hysteroscopic metroplasty, with a possible risk of overdiagnosis of septate uterus and problems for its management.

study design, size, and duration: A prospective observational study was performed with 261 women consecutively enrolled
between June and September 2013.

participants/materials, setting, and methods: Non-pregnant women of reproductive age presented for evaluation to a
private medical center. A gynecological examination and 3D ultrasonography were performed to assess the anatomy of the uterus, cervix and
vagina. Congenital anomalies were diagnosed using the ASRM classification with additional morphometric criteria as well as with the ESHRE–
ESGE classification. We compared the frequency and concordance of diagnoses of septate uterus and all congenital malformations of the
uterus according to both classifications. The morphological characteristics of septate uterus recognized by both criteria were compared.

main results and role of chance: Of the 261 patients enrolled in this study, septate uterus was diagnosed in 44 (16.9%) and 16
(6.1%) patients using the ESGE–ESHRE and ASRM criteria, respectively [relative risk (RR)ESHRE – ESGE:ASRM 2.74; 95% confidence interval (CI),
1.6–4.72; P , 0.01]. At least one congenital anomaly were diagnosed in 58 (22.2%) and 43 (16.5%) patients using the ESHRE–ESGE and
ASRM classifications (RRESHRE – ESGE:ASRM, 1.35; 95% CI, 0.95–1.92, P ¼ 0.1), respectively. The two criteria had moderate strength of agreement
in the diagnosis of septate uterus (k ¼ 0.45, P , 0.01). There wasgood agreement in differentiation between anomaly and norm between the two
assessment criteria (k ¼ 0.79, P , 0.01). The percentages of all congenital malformations and results of the differentiation between the anomaly
and norm were obtained after excluding the confounding original ESHRE–ESGE criterion of dysmorphic uterus (internal indentation ,50%
uterine wall thickness). The morphology of septa identified by the ESHRE–ESGE [length of internal fundal indentation (mm): median 10.7;
lower–upper quartile, 8.1–20] significantly differed (P , 0.01) from that identified by the ASRM criteria [length of internal fundal indentation
(mm): median, 21.1; lower–upper quartile, 18.8–33.1]. Internal fundal indentation in 16 out of 44 (36.4%) cases was ,1 cm in the septate
uterus by ESHRE–ESGE and met the criteria for normal uterus by ASRM.

limitations and reasons for caution: The study participants were women who visited a diagnostic and treatment center
specialized in uterine congenital malformations for a medical assessment, not from the general public.

wider implications of the findings: Septate uterus diagnosis by ESHRE–ESGE was quantitatively dominated by morphological
states corresponding to arcuate uterus or cases that were not diagnosed as congenital malformations by ASRM. Relative overdiagnosis of septate
uterus by ESHRE–ESGE in these cases may lead to unnecessary overtreatment without the expected benefits. The ESHRE–ESGE classification

& The Author 2014. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits
non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Human Reproduction, Vol.30, No.3 pp. 569–580, 2015
Advanced Access publication on December 22, 2014 doi:10.1093/humrep/deu344
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Figure 5 Three-dimensional surface rendered ultrasound images showing different types of uterine malformation using the American
Fertility Society9 classification: (a) normal uterus; (b) unicornuate uterus (Type IId); (c) didelphic uterus (Type III); (d) complete bicornuate
uterus (Type IVa); (e) partial bicornuate uterus (Type IVb); (f) septate uterus with two cervices (Type Va); (g) partial septate/subseptate
uterus (Type Vb); (h) arcuate uterus (Type VI); and (i) uterus with diethylstilbestrol (DES) drug-related malformations (Type VII).

Statistical analysis

Two kappa indices were calculated in order to study the
diagnostic concordance between 3D ultrasound and MRI
for the diagnosis of uterine malformations, one taking into
account the diagnosis of the type of anomaly according
to AFS classification9 alone, and the other according
to AFS classification in combination with the associated
malformations found18,19.

RESULTS

There was a high degree of concordance between 3D
ultrasound and MRI, with a kappa index of 0.880
(95% CI, 0.769–0.993), for the diagnosis of uterine

malformations using the AFS classification, with a
discrepancy between sonography and MRI in only four
cases (Table 2).

On analysis of associated findings there was discor-
dance in two cases: one bicornuate uterus in which
MRI revealed the presence of a cervical septum that
was not confirmed on hysteroscopy for its resection,
and a septate uterus that appeared to have two cer-
vices on 3D ultrasound (in one of the three patients
who did not undergo clinical examination) but which
MRI showed to have a complete septum with low
signal intensity. There was very good concordance
(kappa index, 0.878 (95% CI, 0.775–0.980) between
3D ultrasound and MRI for the diagnosis of associated
anomalies.

Table 2 Diagnosis of uterine malformations on three-dimensional (3D) ultrasound and magnetic resonance imaging (MRI)

Uterine type 3D ultrasound diagnosis (n) Underwent MRI MRI diagnosis

Agenesis 1 0 —
Unicornuate uterus 10 (2 communicating) 4 (1 communicating) 4 (1 communicating)
Didelphic uterus 6 1* 0
Bicornuate uterus 45 (1 with two cervices) 12† 10 (2 with 2 cervices)
Septate uterus 125 (18 with 2 cervices) 42 (6 with 2 cervices) 45 (5 with 2 cervices)
Arcuate uterus 96 3 3
Iatrogenic uterine malformations 3 3 3
Total 286 65 65

*One of the three patients who were not examined clinically was diagnosed as having didelphic uterus on 3D ultrasound but was found to
have bicornuate uterus with two cervices on MRI. †Three uteri diagnosed as bicornuate on 3D ultrasound were found to be septate on MRI.

Copyright  2010 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2010; 35: 593–601.

C. BERMEJO et al. Ultrasound Obstet Gynecol 2010; 35: 593–601

Ultrasound Obstet Gynecol 2010; 35: 593–601
Published online in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/uog.7551

Three-dimensional ultrasound in the diagnosis of Müllerian
duct anomalies and concordance with magnetic resonance
imaging

C. BERMEJO*, P. MARTÍNEZ TEN†, R. CANTARERO*, D. DIAZ*, J. PÉREZ PEDREGOSA‡,
E. BARRÓN†, E. LABRADOR§ and L. RUIZ LÓPEZ¶
*Gabinete Médico Velazquez, †DELTA-Ultrasound Diagnostic Center in Obstetrics and Gynecology, ‡Department of Obstetrics and
Gynecology, Hospital La Zarzuela and §Centro de Resonancia Magnética de Alto Campo Abirem, Madrid and ¶SESCAM, Spain

KEYWORDS: 3D US; congenital uterine malformations; magnetic resonance; MRI; Mullerian; Müllerian anomalies;
Müllerian duct anomalies; three-dimensional ultrasonography; UM; uterine malformations

ABSTRACT

Objectives To demonstrate the value of three-dimensional
(3D) ultrasound in the diagnosis of uterine malformations
and its concordance with magnetic resonance imaging
(MRI).

Methods This study included 286 women diagnosed
with uterine malformation by 3D ultrasound, having
been referred to our clinics on suspicion of uterine
malformation following clinical and/or conventional two-
dimensional ultrasound examination. With the exception
of three with intact hymen, patients underwent both
bimanual examination and speculoscopy before and/or
after sonography. MRI was performed in 65 cases.
We analyzed the diagnostic concordance between the
techniques in the study of uterine malformations.

Results Using 3D ultrasound we diagnosed: one case
with uterine agenesis; 10 with unicornuate uterus, four of
which also underwent MRI; six with didelphic uterus, one
of which had MRI; 45 with bicornuate uterus, 12 of which
had MRI; 125 with septate uterus (18 with two cervices),
42 of which had MRI (six with two cervices); 96 with
arcuate uterus, three of which had MRI; and three with
diethylstilbestrol (DES) iatrogenic uterine malformations,
all of which had MRI. Among the 65 which underwent
MRI, the diagnosis was: four cases with unicornuate
uterus, 10 with bicornuate uterus (two with two cervices),
45 with septate uterus (five with two cervices), three
with arcuate uterus and three with DES-related uterine
malformations. The concordance between 3D ultrasound
and MRI was very good (kappa index, 0.880 (95%
CI, 0.769–0.993)). Discrepancies in diagnosis between

the two techniques occurred in four cases. There was
very good concordance in the diagnosis of associated
findings (kappa index, 0.878 (95% CI, 0.775–0.980)),
this analysis identifying differences in two cases.

Conclusions There is a high degree of concordance
between 3D ultrasound and MRI in the diagnosis of
uterine malformations, the relationship between cavity
and fundus being visualized equally well with both
techniques. 3D ultrasound should be complemented by
careful gynecological exploration in order to identify any
alterations in the cervix. Copyright  2010 ISUOG.
Published by John Wiley & Sons, Ltd.

INTRODUCTION

Uterine malformations make up a heterogeneous group
of congenital anomalies that can result from the
underdevelopment of the Müllerian ducts, disorders in
their fusion and/or alterations in septum resorption.
The prevalence of uterine malformations is difficult
to establish. They are estimated to occur in 0.4%
(0.1–3%)1,2 of the general population and in 4%
of infertile women (some authors do not distinguish
between these two groups3), and in patients with
repeated spontaneous miscarriages the figures fluctuate
between 3 and 38%4–8. The discrepancy among different
publications stems from their use of different diagnostic
techniques, heterogeneous population samples and the
clinical diversity of Müllerian anomalies.

There are several classifications of uterine malforma-
tion, but the most widely accepted is that established in
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Figure 5 Three-dimensional surface rendered ultrasound images showing different types of uterine malformation using the American
Fertility Society9 classification: (a) normal uterus; (b) unicornuate uterus (Type IId); (c) didelphic uterus (Type III); (d) complete bicornuate
uterus (Type IVa); (e) partial bicornuate uterus (Type IVb); (f) septate uterus with two cervices (Type Va); (g) partial septate/subseptate
uterus (Type Vb); (h) arcuate uterus (Type VI); and (i) uterus with diethylstilbestrol (DES) drug-related malformations (Type VII).

Statistical analysis

Two kappa indices were calculated in order to study the
diagnostic concordance between 3D ultrasound and MRI
for the diagnosis of uterine malformations, one taking into
account the diagnosis of the type of anomaly according
to AFS classification9 alone, and the other according
to AFS classification in combination with the associated
malformations found18,19.

RESULTS

There was a high degree of concordance between 3D
ultrasound and MRI, with a kappa index of 0.880
(95% CI, 0.769–0.993), for the diagnosis of uterine

malformations using the AFS classification, with a
discrepancy between sonography and MRI in only four
cases (Table 2).

On analysis of associated findings there was discor-
dance in two cases: one bicornuate uterus in which
MRI revealed the presence of a cervical septum that
was not confirmed on hysteroscopy for its resection,
and a septate uterus that appeared to have two cer-
vices on 3D ultrasound (in one of the three patients
who did not undergo clinical examination) but which
MRI showed to have a complete septum with low
signal intensity. There was very good concordance
(kappa index, 0.878 (95% CI, 0.775–0.980) between
3D ultrasound and MRI for the diagnosis of associated
anomalies.

Table 2 Diagnosis of uterine malformations on three-dimensional (3D) ultrasound and magnetic resonance imaging (MRI)

Uterine type 3D ultrasound diagnosis (n) Underwent MRI MRI diagnosis

Agenesis 1 0 —
Unicornuate uterus 10 (2 communicating) 4 (1 communicating) 4 (1 communicating)
Didelphic uterus 6 1* 0
Bicornuate uterus 45 (1 with two cervices) 12† 10 (2 with 2 cervices)
Septate uterus 125 (18 with 2 cervices) 42 (6 with 2 cervices) 45 (5 with 2 cervices)
Arcuate uterus 96 3 3
Iatrogenic uterine malformations 3 3 3
Total 286 65 65

*One of the three patients who were not examined clinically was diagnosed as having didelphic uterus on 3D ultrasound but was found to
have bicornuate uterus with two cervices on MRI. †Three uteri diagnosed as bicornuate on 3D ultrasound were found to be septate on MRI.
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findings (kappa index, 0.878 (95% CI, 0.775–0.980)),
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between 3D ultrasound and MRI in the diagnosis of
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and fundus being visualized equally well with both
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careful gynecological exploration in order to identify any
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Figure 8 Comparison of three-dimensional ultrasound and magnetic resonance imaging in cases of uterine malformation; the two imaging
modalities are extremely similar. Images, according to the American Fertility Society9 classification, show: (a) unicornuate uterus (Type IId);
(b) bicornuate bicollis uterus (Type IVb); (c) septate uterus with two cervices (Type Va); (d) partial septate uterus (Type Vb); (e) uterus with
diethylstilbestrol (DES) drug-related malformations (Type VII).

ultrasound modalities to be more efficient in the diagnosis
of arcuate uterus and to have a high predictive value
for larger anomalies, especially in the differentiation
of bicornuate and partial septate uteri. Raga et al.24

found 3D ultrasound to have a 91.6% accuracy in the
study of the fundus and 100% in that of the cavity,
using laparoscopy and HSG, respectively, for reference.
Wu et al.25, comparing the technique with laparoscopy
and/or hysteroscopy, found 3D ultrasound to have a 92%
accuracy in the diagnosis of septate uterus and 100% for
bicornuate uterus. Also comparing it with laparoscopy
and hysteroscopy, Mohamed et al.26 recorded a sensitivity
of 97%, specifity of 96%, positive predictive value of 92%
and negative predictive value of 99% in the diagnosis of
Müllerian anomalies while Ghi et al. recorded both a
sensitivity and a specificity of 100% in the diagnosis of
uterine malformations and 96% concordance between
ultrasound and endoscopy with respect to the type of
anomaly diagnosed27.

In this study we have shown that images obtained
with 3D ultrasound and MRI are practically equivalent
(Figure 8). The relationship between fundus and uterine
cavity can be established perfectly either with sonographic
reconstructions in the coronal plane or with the coronal
sequences obtained by MRI. Their diagnostic accuracy
is similar, as demonstrated by the excellent concordance
achieved when classifying anomalies according to the AFS.
The few differences observed occurred only when the
lower part of the uterus was studied. Ultrasonographic
studies of the cervix are fundamental for this type of
pathology. The probe should be moved outwards gently
to study the cervical canal and myometrium, assessing
whether there are one or two cervices, and whether there
is a complete or incomplete septum in the cervical canal
(Figure 4). The presence of two, generally thick canals

Figure 9 Septate uterus with an incomplete cervical septum on
three-dimensional surface-rendered ultrasound (a) and magnetic
resonance imaging (b).

which diverge in their inferior section would suggest a
double cervix (Figure 4c) rather than a septum (Figure 4a
and b). However, although in the majority of cases
the ultrasonographic impression will be correct, only
confirmation by speculoscopy allows us to be absolutely
sure. MRI can discriminate a septum (although the
majority of septa contain myometrium in their upper
regions) from cervical myometrium by the different signal
intensities obtained from each (Figures 9 and 10). In
terms of intensity, myometrium is the reference, low
signal intensity indicating fibrous tissue and isosignal
intensity indicating muscle. MRI can also differentiate
vaginal septa as these have a less intense signal than does
the vaginal wall. This differentiation cannot, however,
be made on 3D or 2D ultrasound, necessitating careful
bimanual examination. If bimanual examination is always
performed in conjunction with 3D ultrasound, the
two imaging techniques are comparable in terms of

Copyright  2010 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2010; 35: 593–601.
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Association of renal agenesis and mullerian duct anomalies.
Department of Radiology, University of San Francisco, CA, USA. 

• Todos os 11 casos de  útero didelfo obstruído estavam  
associados com  agenesia homolateral  renal para o lado do 
septo transversal da hemivagina obstruída. 
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