
Mullerian Anomalies



Objectives (Vail)

Use ASRM MAC 2021 to characterize mullerian anomalies

Identify obstructive and non obstructive uterine and vaginal anomalies 

Recommend treatment options for vaginal and uterine anomalies



Background
ÅMullerian duct anomalies are present in up 

to 7% of women. 

ÅMore common with other congenital 
anomalies.

ÅUS is the first line imaging modality but MRI 
is the gold standard for evaluating Mullerian 
duct anomalies. 

ÅMullerian anomalies are now classified by 
descriptive terminology
ÅASRM MAC 2021. 
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Saravelos SH, Cocksedge KA, Li TC: Prevalence and diagnosis of congenital uterine anomalies in 
women with reproductive failure: a critical appraisal. Hum Reprod Update 2008, 14(5):415-429. 



Embryology Review 

1. Organogenesis (7 wk  GA)

ÅBilateral Mullerian (paramesonephric) ducts elongate

2. Fusion (8 -12 wk  GA)

ÅCephalic portions of the Müllerian ducts develop into the 
fallopian tubes 

ÅCaudal portions fuse to form the uterus and upper vagina

ÅMullerian ducts fuse with urogenital sinus

3. Canalization (20 wk  GA)

ÅMidline septum of the developing uterus is resorbed by 
cellular apoptosis

ÅUterovaginal plate canalizes to form the lumen of the vagina
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Udayakumar, N., et al., A Common Path: Magnetic Resonance Imaging of Müllerian and 
Wolffian Duct Anomalies. Curr Urol Rep, 2023. 24(1): p. 1-9. 



Old Classification

Buttram, V.C., Jr. and W.E. Gibbons, Müllerian anomalies: a proposed classification. (An analysis of 144 cases). Fertil Steril, 1979. 32(1): p. 40-6.



American Society for Reproductive 
Medicine: Mullerian Anomaly Classification 
2021

  Mullerian anomalies are identified by descriptive terminology 

Pfeifer, S.M., et al., ASRM müllerian anomalies classification 2021. Fertil Steril, 2021. 116(5): p. 1238-1252.

ÅMullerian agenesis 

ÅCervical agenesis

ÅUnicornuate uterus

ÅUterus didelphys 

ÅBicornuate uterus

ÅSeptate uterus

ÅLongitudinal vaginal septum

ÅTransverse vaginal septum
ÅComplex anomalies 















Vaginal  
Anomalies

ÅImperforate hymen

ÅVagina

ÅDistal vaginal agenesis

ÅSeptum

ÅDuplication with obstruction

ÅTransverse 

Obstructive Anomalies

ÅHymenal anomalies

ÅVagina

ÅMullerian agenesis - MRKH

ÅSeptum 

ÅLongitudinal

ÅPerforated transverse 

Non Obstructive Anomalies



Obstructive 
Anomalies 

Å Cyclic abdominal pain

Å Abdominal mass

Å Endometriosis



Imperforate hymen

§Presentation: primary amenorrhea, pelvic pain, back 

pain, urinary retention 

§Diagnosis: physical exam and inspection is usually all 

you need



Imperforate Hymen



MRI

uterus

vagina

No renal anomalies



Treatment of 
Imperforate 
Hymen

ÅSuppression if OR is 
not available

ÅHymenectomy
ÅResect fibrous tissue if 

present 



Obstructed Hemivagina  and Ipsilateral 
Renal Anomalies (OHVIRA)

ÅUterine Duplication with 

Oblique transverse vaginal 

septum

ÅOver 90% have solitary 

/dysplastic kidney at the 

obstructed side



Obstructed 
Hemi Vagina

Key MRI Findings

ÅDistended hemi-vagina with 
T1 hyper-intense blood 
products

ÅCervix may or may not be 
dilated

ÅLength of the upper vagina 
can be measured on sagittal 
view

ÅIpsilateral Renal Anomaly
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Rivas, A.G., et al., Magnetic resonance imaging of Müllerian anomalies in girls: 

concepts and controversies. Pediatr Radiol, 2022. 52(2): p. 200-216.



OHVIRA MRI
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Treatment for Obstructed Hemi Vagina

§ Suppression

§Surgery: 

ïIncise the septum at a low point 

ïDrain of old blood (can be very thick)

ïExcise the whole septum (usually in pieces) up to the second 
cervix



High OHVIRA versus Cervicovaginal Dysgenesis 

Be cautious/suspicious of a ñHigh OHVIRAò

Resection of a high obstruction may be associated with increased risk of 

vaginal stenosis

Consider placing stent or post op vaginal dilation

Consider diagnosis of Uterine didelphys with unilateral CVAD (cervicovaginal 

agenesis/dysgenesis)



Uterine Didelphys with Unilateral CVAD

Incidence unknown

Unilateral cervix is dysplastic or hypoplastic.

Different from uterine remnant which is a smaller underdeveloped piece of 

uterus

Can mimic an OHVIRA

Hemi hysterectomy is recommended for management

Moon et al. Presentation and Management of Uterine Didelphys with Unilateral Cervicovaginal Agenesis/Dysgenesis 

(CVAD): A Multicenter Case Series.  JPAG 37 (10): Feb 2024. 



CVAD MRIs



Transverse Vaginal Septum

§ Results from failed fusion or 
canalization of the vaginal plate and 
caudal end of the mullerian ducts
ïVaginal plate is squamous epithelium. 

When it proliferates caudally, it 
replaces the mullerian epithelium

§ Characteristics
ïPosition: low, mid, or high
ïThickness: considered thin if < 1 cm 
ïPresence of perforations

ÅMost commonly imperforate 



Transverse Vaginal Septum vs Vaginal Agenesis



Obstructive Anomalies: Imaging



Obstructive Anomalies: Exam



Transverse Vaginal Septum

ïManagement options

ÅPrimary resection and anastamosis 

ÅDrainage and suppression of menstruation with delayed surgery 

ïWith surgical management:

ÅResect the whole septum and use interrupted sutures

ÅAssess vaginal caliber at the end

ÅIf very thick septum, may need mobilization of upper vagina

ÅAlways postop dilatation

ïConsideration for age of adolescent



Ultrasound Guided 
Drainage 

ÅTypically performed by Interventional Radiology

ÅPercutaneous approach preferred
Å Vagina versus uterus

ÅTissue plasminogen activator (TPA) to break up clot

Childress KJ, Williams AK, Somasundaram A, Alaniz VI, Chan SH, Gill AE. Management of 
Hematometra and Hematocolpos in Obstructive Mullerian Anomalies by Image-Guided 

Drainage with Interventional Radiology: A Multi-Institutional Case Series. J Pediatr Adolesc 

Gynecol. 2023 Aug;36(4):372-382. doi: 10.1016/j.jpag.2023.02.006. Epub 2023 Mar 4. PMID: 
36878355.



Y-plasty



Transverse vaginal septum

ïSurgical Complications

ÅStenosis and reobstruction

ÅInjury to bowel/bladder

ïImpact on Fertility and Reproduction

ÅEndometriosis 

ÅTubal dysfunction if hematosalpinx present

ÅDyspareunia 

ÅLimited outcome data on pregnancy



Post op 
management

ÅThere are no clear guidelines 
using stents or dilators after 
vaginal surgery 

ÅA variety of medical devices 
are used and described in the 
literature for the prevention of 
acquired vaginal stenosis.

ÅCustom mold or stents are not 
readily available and have to 
be individually created for each 
case. 



Non Obstructive Anomalies

Much more variable presentation

Incidental finding

Amenorrhea

Dyspareunia

Difficulty using tampons

Fertility and pregnancy complications



Mullerian agenesis 

§Mayer-Rokitansky-Kuster-Hauser/ vaginal agenesis 

§Incidence 1:4000-5,000

§Presentation: primary amenorrhea with normal puberty

§Associated anomalies

ïKidney anomalies (overall 30%, renal agenesis most 
common)

ïSpine anomalies (scoliosis most common)

ACOG CO 562: Obstet Gynecol. 2013 May;121(5):1134-7

ACOG CO 562: Obstet Gynecol. 2013 May;121(5):1134-7



Physical Exam

ÅNormal pubic hair 

ÅNormal hymen

ÅRectal: no masses

ÅQ tip: minimal vaginal depth 



Mullerian Agenesis versus Imperforate Hymen



Mullerian Agenesis

§Work up

ïPrimary amenorrhea labs

ïPelvic imaging
ÅScreening ultrasound

ÅConfirmation MRI

ïTestosterone OR Chromosomes



Mullerian Agenesis vs CAIS
Mullerian Agenesis CAIS

Vaginal agenesis + +

Pubic hair Normal scant

Testosterone female male

Chromosomes 46 XX 46 XY

Uterine remnants possible No





Mullerian Agenesis 

Key MRI findings

ÅPelvic structures include 
bilateral uterine buds, fibrous 
band, and midline triangular 
soft tissue. 

ÅMidline soft tissue is 
continuous with the atrophic 
vagina

ÅNormal ovaries near uterine 
buds
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Yoo, R.E., et al., A systematic approach to the magnetic resonance imaging-based differential diagnosis of congenital Müllerian 
duct anomalies and their mimics. Abdom Imaging, 2015. 40(1): p. 192-206. 



Pelvic MRI
Pelvic kidney

Absent uterus without remnants



Mullerian Agenesis  MRI

Presentation Title45



Type 1

Å Isolated Mullerian agenesis 

Type 2 

ÅMullerian agenesis with another associated congenital 

anomaly 

Types



Laparoscopy

Right ovary

Uterine

remnant

Uterine

remnant



Considerations and Treatment

 Psychological and peer support

 Screening for Anomalies

 Discussion about fertility

 Vaginal creation

Evaluation and treatment of any pelvic pain



Pelvic Pain

Why do patients with Mullerian Agenesis present with pain?

Ovulation pain

Uterine remnants

Endometriosis

All of the above 



17 year old with Mullerian Agenesis 
and cyclical pain



Treatment: resection of remnants











Vaginal Dilation
ïFirst line option for vaginal creation

ïOnly when patient is ready 

ïSelf dilation
ÅUse of serial dilators

ÅLength before width

Å20-30 minutes per day

ÅPrivacy

ÅTakes around 6 mo-1 year

ïCoital dilation 

ïPhysical therapy



All patients admitted to the 

hospital x 3 days for 

instruction and monitored 

dilation

Psychological support 

provided

Seen Q 2 weeks after 

hospitalization

95% success rate



Cross sectional study 

including women treated with 

vaginal dilation (n=88) and 

surgery (n=45)

Vaginal length shorter in 

women who dilated

No difference in sexual 

function and Quality of Life



Functional Vaginal Length

=

Success



If vaginal 
dilation 
failsé

Vaginoplasty Method Advantages Disadvantages Anatomical success 

rate

Vecchietti Avoid initial self-

dilation;

Fast and effective

Hospitalization; complications 

(2%),

Need for stent and patient 

compliance

97-99%

McIndoe Avoid initial self-

dilation;

Non abdominal 

access; 

Hospitalization; complications 

(1-7%);

Need for stent and patient 

compliance; hair growth

83%

Davydov Avoid initial self-

dilation;

Faster; minimal risk 

of shrinkage

Hospitalization; complications 

(3-5%); 

Granulation (8%)

Intestinal graft Avoid initial self-

dilation; highest 

vaginal length 

Bigger operation.  Mucous 

production and stricture risk 

(10.5%).

Wharton Sheares 

George 

No transplant 

needed; low 

complications

Stricture risk (9%); long term 

dilation needed

93%

Kölle A, Taran FA, Rall K, Schöller D, Wallwiener D, Brucker SY. 

Neovagina creation methods and their potential impact on 
subsequent uterus transplantation: a review. BJOG. 2019 
Oct;126(11):1328-1335.



Other Graft Options  

AlloDerm
Acellular cadaver skin graft

Acts as a tissue matrix for regeneration

Fish skin
Tilapia

Atlantic cod (Kerecis)

Similarly acts as a tissue matrix for regeneration

Placed via modified Wharton Shears Vaginoplasty



Vecchietti




