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There are many proposed classification systems for miillerian anomalies. The American Fertility Society (AFS) Classification from 1988
has been the most recognized and utilized. The advantages of this iconic classification include its simplicity, recognizability, and cor-
relation with clinical pregnancy outcomes. However, the AFS classification has been criticized for its focus primarily on uterine anom-
alies, with exclusion of those of the vagina and cervix, its lack of clear diagnostic criteria, and its inability to classify complex
aberrations. Despite this classification and others, the wide range of millerian anomalies is still largely unknown and confusing to
many providers. Consequently, miillerian anomalies may go undiagnosed for extended periods, receive inappropriate or inadequate
surgical interventions, and result in persistent issues such as pain or loss of reproductive function. The American Society for Reproduc-
tive Medicine Task Force on Miullerian Anomalies Classification was formed and charged with designing a new classification. The Task
Force set goals for a new classification and chose to base it on the iconic AFS classification from 1988 because of its simplicity and
recognizability, while expanding and updating it to include all categories of anomalies. In addition, this was recognized as an oppor-
tunity to raise awareness of this area of medicine, educate providers and learners, and promote patient advocacy. Presented here is the
new American Society for Reproductive Medicine Miillerian Anomalies Classification 2021. (Fertil Steril® 2021;116:1238-52. ©2021 by
American Society for Reproductive Medicine.)

El resumen esta disponible en Espaiiol al final del articulo.

@ DIALOG: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/posts/33933

BACKGROUND

Miillerian anomalies are rare develop-
mental anomalies of the female repro-
ductive tract. There are many
proposed classification systems for
miullerian anomalies, and the American
Fertility Society (AFS) Classification
from 1988 has been the most recog-
nized and utilized (1). This classifica-
tion was based on the one introduced
by Buttram and Gibbons in 1979 (2),
which placed uterine anomalies into
similar groups based on “failure of
normal development,” resulting in
groups with similar clinical manifesta-
tions, treatments, and pregnancy out-
comes. In the AFS classification,
anomalies are represented as simple
drawings within each group. The ad-

vantages of this iconic classification
include its simplicity, recognizability,
and correlation with clinical pregnancy
outcomes.  However, the AFS
classification has been criticized for
its focus primarily on uterine anoma-
lies, with exclusion of those of the va-
gina and cervix, its lack of clear
diagnostic criteria, and its inability to
classify complex aberrations.

Since then, other classifications
have been developed. Oppelt proposed
the VCUAM classification (Vagina,
Cervix, Uterus, Adnexa, and associated
Malformations), whose goal was to
describe the miillerian and associated
anomalies accurately and precisely (3).
Acién and Acién proposed their classi-
fication categorizing miillerian anoma-
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lies according to embryologic origin (4),
and the European Society of Human

Reproduction (ESHRE) and
Embryology-European  Society for
Gynaecological Endoscopy (ESGE)

developed a classification based pri-
marily on uterine anatomy, with cervi-
cal and vaginal anomalies classified as
independent supplementary subclasses
to precisely identify each anomaly (5).
In addition, specific measurement
criteria using three-dimensional ultra-
sound are used to define septate and bi-
cornuate uterus (5).

Despite the numerous classifica-
tions, the wide range of millerian
anomalies is still largely unknown
and confusing, not only to
obstetrician-gynecologists and the
respective subspecialists, but also to
providers including radiologists, pedi-
atricians, specialists in adolescent
and emergency medicine, and pediat-
ric general and urologic surgeons,
who may encounter patients with
these anomalies. This is primarily
due to the relative rarity of mullerian
anomalies and the limited exposure
of these providers to patients with a
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millerian anomaly during training or practice. Conse-
quently, individuals may endure a delay in diagnosis for
weeks, months, and even years; may undergo inappro-
priate or inadequate surgical intervention(s); and may
have persistent issues including chronic pain and/or loss
of reproductive function as a result.

DEVELOPMENT

A need for a new classification was apparent, and the ASRM
Task Force on Miillerian Anomaly Classification was formed
and charged with updating the AFS classification. The Task
Force consisted of members of the ASRM and the Society of
Reproductive Surgeons with expertise in the diagnosis and
treatment of millerian anomalies (Attaran, Lindheim, Pet-
rozza, Pfeifer, and Rackow). Because these anomalies are
often identified in adolescents, a designated representative
from the North American Society of Pediatric and Adolescent
Gynecology (NASPAG) (Zuckerman) was added to comple-
ment other Task Force members who were joint members of
ASRM and NASPAG (Attaran, Pfeifer, and Rackow). The
Task Force also included radiologists with expertise in body
imaging and diagnosis of miillerian anomalies (Siegelman,
Troiano, and Winter). ASRM staff with expertise in education
(Goldstein) and curriculum design (Ramaiah) were also key
members of the Task Force. Members of the Task Force met
on a regular basis monthly to weekly for development, design,
and input of data into the tool, assessing functionality and
incorporating feedback.

The Task Force was given free rein to design a new clas-
sification. To prepare, all existing classifications were re-
viewed, and each was assessed for its advantages and
disadvantages. It was determined that an ideal classification
should improve identification of millerian anomalies,
enhance communication between providers and researchers,
and ultimately improve clinical care. The Task Force then
identified the following goals to guide the development of a
new classification:

1 Build on the Strengths of the 1988 American
Fertility Society classification

The Task Force wanted the new ASRM classification to be
simple, understandable, and recognizable. After much
thought and discussion, the Task Force decided to modify
and build on the old classification rather than create a
completely new model. The AFS classification has the
advantage of being simple, since it is based on clear draw-
ings and is understandable, given the grouping of anomalies.
It is also recognized as the gold standard and the most uti-
lized. The Task Force focused on maintaining the simplicity
of the 1988 AFS classification and capitalizing on its recog-
nizability. In addition, the categories were modified to
include three additional groups: longitudinal vaginal
septum, transverse vaginal septum, and complex anomalies.
Line drawings were maintained (although updated) as effec-
tive representation of the elements of the anomalies. While
maintaining this understandable and recognizable format,
the Task Force set the goal of expanding the utility of the
new classification beyond a static reference into an educa-
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tional tool, which as such would be ideally suited to an inter-
active format.

2 Describe Anomalies Involving the Uterus, Cervix,
and Vagina

The Task Force recognized that only some uterine anomalies
and no cervical and vaginal anomalies were captured in the
old classification. A goal was set to expand the current classi-
fication to include the wide spectrum of uterine anomalies and
to also include cervical and vaginal anomalies. It was recog-
nized that the spectrum of millerian anomalies represents a
continuum involving many separate, yet interrelated, ele-
ments. Thus, a single classification cannot neatly and effec-
tively categorize anomalies into a single group; there was
need for overlap between categories. In addition, the currently
recognized anomalies do not reflect all possible miillerian ab-
normalities; undoubtedly, there remain more variations of
anomalies yet to be discovered. Therefore, the classification
should not be considered complete, but rather should acknowl-
edge that complete classification is not possible and that there
are combinations of anomalies that have yet to be seen or
described. Therefore, the classification should be able to incor-
porate changes and additions over time.

3 Standardize Terminology to Simplify
Communication and Recognizability

The Task Force felt that the best way to communicate the
essence of the anomalies was through descriptive words.
For example, describing an anomaly to a colleague as “uterus
didelphys, duplicated cervix, with obstructed right hemiva-
gina and right renal agenesis” is easier to understand than
terms utilizing the ESHRE-ESGE (U3 C2 V2) or VCUAM
(V5a, C1, U2, A0, MR) classification systems. Recognizing
that there is often more than one way to describe the same
anomaly, the Task Force elected to list the most used terms
but to specify the preferred term. In this way, consistency in
terminology can be encouraged.

In addition, defining anomalies such as septate and bi-
cornuate uterus is an important function of any classification
system. The group wanted to establish clear definitions of
both of these anomalies and specify how they should be
measured. Acknowledging that not all providers have access
to all diagnostic modalities, the Task Force believed that the
diagnosis should not be limited to one imaging or diagnostic
modality.

Procedures to correct these anomalies are not recognized
or incorporated into the Current Procedural Terminology cod-
ing system. Some of the surgeries to correct these anomalies
require specific expertise, are often time consuming, and
therefore should only be performed in conjunction with an
experienced surgeon. By incorporating these options into
the classification, the Task Force hoped to better define these
treatments.

4 Identify in Scientific Databases

By standardizing the nomenclature, the new classification
aimed to facilitate literature searches in the area of miillerian

VOL. 116 NO. 5/NOVEMBER 2021

1239



ASRM PAGES

anomalies. Currently, there are identified search terms that
are frequently used for anomalies; interestingly, they may
differ between specialties. For example, double uterus, ob-
structed hemivagina, and ipsilateral renal agenesis; ob-
structed hemivagina, ipsilateral renal anomaly (OHVIRA);
and HWW (Herlyn-Werner-Wonderlich) all refer to the
same anomaly yet are not necessarily recognized as such.
The group wanted to incorporate these terms into the classifi-
cation to be inclusive, but by identifying preferred terms, to
establish which terms should now be used. By using consis-
tent, understandable vernacular, the Task Force hoped to
facilitate communication, research, and the ability to search
databases.

5 Educate Providers on Presentation, Diagnosis,
and Management

The new classification aims to educate providers and trainees
across medical disciplines regarding the variety of anomalies
and their presentation, diagnosis, and management. Catego-
rizing the anomalies is not enough. Many anomalies present
in a similar fashion, and there should be a way to point out
which anomalies are similar in presentation but structurally
different. Guidance on imaging modalities, with examples,
should be incorporated to aid in diagnosis. In considering ed-
ucation regarding management, the Task Force recognized
the importance of both medical and surgical options. Surgical
management may differ not only between categories of
anomaly but also between individual variants within an
anomaly. The inverse is also true: surgical management
may be similar for anomalies from different categories that
have similar appearance. Thus, an important goal of this clas-
sification is to educate the user about both medical and surgi-
cal options available for each anomaly, thereby improving
clinical outcomes.

An interactive electronic format ideally facilitates
comparisons between anomalies and education regarding
their differences and similarities. In addition, the interactive
format can easily be incorporated into educational modules
for students, trainees, and providers alike across specialties.
In this way, the Task Force hopes to improve overall patient
care through education and access.

6 Use by Providers Across Disciplines

Patients with millerian anomalies are cared for not only by
gynecologists, but also by providers in adolescent medicine,
pediatrics, radiology, and pediatric urology and surgery.
Because most classification systems are published in the gy-
necologic literature, they may be less likely to be viewed by
providers in other fields. With the use of an interactive format,
the classification can be accessed to the desired depth by any
student learner or provider anywhere at any time and can be
utilized to educate all on the presentation, diagnosis, and
management options.

7 Raise Awareness of the Range of Variations

The AFS classification depicts a small sample of miullerian
anomalies, and therefore many providers are unfamiliar

with the full spectrum of anomalies. For example, uterus di-
delphys and complete septate uterus are sometimes assumed
to be the same, and some practitioners are unaware that com-
plete septate uterus exists, since it is not depicted in the AFS
1988 classification. The Task Force recognized that raising
awareness of the multiple variations that exist is important
because treatment options vary. The new classification should
incorporate the many variations of known anomalies, while
raising awareness that more are likely to be identified in the
future. An accessible interactive format will allow for future
expansion, greater exposure, and more educational options
to achieve these goals.

8 Promote Patient Awareness and Support
Advocacy

There is a need for patient education and advocacy, since
some patients with a miillerian anomaly have suffered a sig-
nificant delay in diagnosis or definitive treatment, and many
patients and their supporters want to be better educated about
their condition. The updated classification system should be
inclusive and educational. Because this multifaceted format
is ideal for patient education and interactive learning, patient
advocacy can be promoted.

9 Incorporate Associated Anomalies

The Task Force wanted to incorporate the incidence of
anomalies associated with nonsyndromic miillerian anoma-
lies into the classification system. A MEDLINE search of En-
glish publications from 1949 was performed in 2018 and
updated in 2020. In total, 2,499 articles, comprising 1,607
on mullerian anomalies and 892 on millerian anomalies
and associated malformations, were reviewed by a sub-
Task Force, and pertinent articles were identified. Overall,
the quality of the literature was poor, as it was composed
primarily of case reports and small case series. It is difficult
to determine the incidence of associated anomalies from the
literature, for several reasons. There is a high degree of bias
because of the rarity of mullerian anomalies and the quality
of the literature. Very few studies evaluated the presence of
associated anomalies in nonsyndromic miullerian anomalies.
Minimally invasive imaging techniques were not available
at the time many studies were published, making diagnosis
of associated anomalies less reliable. However, clear associ-
ations were noted. Renal anomalies were associated with
miillerian agenesis, with a variable incidence that might
approach 40% (6-9). In addition, unilateral obstructed
anomalies, such as obstructed hemivagina and uterine
remnant, were highly correlated with ipsilateral renal
agenesis or anomaly. In the case of obstructed
hemivagina, the incidence of ipsilateral renal agenesis or
anomaly was as high as 95% (10-12). Thus, renal imaging
is strongly recommended in the presence of miillerian
agenesis and unilateral obstructed vaginal and uterine
anomalies. The data were not sufficient to determine the
incidence of renal abnormalities seen in conjunction with
other millerian anomalies.
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CLASSIFICATION

The ASRM Millerian Anomalies Classification 2021
(MAC2021) classifies miullerian anomalies into the nine
categories below. Because miillerian anomalies represent
a continuum of development and many have combined el-
ements, some anomalies appear in more than one cate-
gory. This is particularly true for the vaginal anomalies,
since they are often seen in combination with uterine
and cervical anomalies. Depending on how the anomaly
presents, the provider may perceive the anomaly as pri-
marily vaginal or uterine; this classification allows for
this flexibility. For anomalies that are hard to classify or
for which there is disagreement about in which category
they belong, the classification allows cross-referencing
and comparison between categories to help determine
diagnosis and treatment options, since many will be
similar. For example, it is possible to differentiate a uni-
cornuate uterus with blind remnant from a didelphys
uterus with a hemiuterus with an atrophic cervix. In addi-
tion, each anomaly can be described by specific anatomic
terms that reflect the findings, which should eliminate
confusion.

The collection of anomalies we have included is not
meant to represent all known anomalies. Given the devel-
opmental process and the unlimited number of possible
variations, we aimed to include most of the anomalies
that have been described. In addition, we alerted the
user to all potential variations that could be seen (in the
VARIANTS section). For those who have cared for patients
with a millerian anomaly, it is clear that one has to
expect the unexpected, and many experienced providers
are still seeing novel anomalies. The ASRM MAC2021
classification can be updated to reflect new anomalies
and information moving forward.

Because the Task Force wanted to maintain simplicity, the
main classification page reflects a representative sampling of
anomalies within each category. Users can expand each cate-
gory to see all the variants depicted in each section. When the
anomaly is one-sided, users may hover over it to see the pic-
ture and description represented as a right- or left-sided
anomaly. A printable version of the main classification,
similar to the AFS 1988 classification, is available for those
without access to the interactive format (Fig. 1). Unlike the
AFS classification, anomaly categories are no longer
numbered but instead are identified by descriptive
terminology:

Miillerian agenesis

Cervical agenesis
Unicornuate uterus

Uterus didelphys

Bicornuate uterus

Septate uterus

Longitudinal vaginal septum
Transverse vaginal septum
Complex anomalies

Fertility and Sterility®

IMPORTANT FEATURES OF ASRM MULLERIAN
ANOMALIES CLASSIFICATION 2021

The main classification page shows a few representative
anomalies for each category (Fig. 2). Each can be
expanded to show all included anomalies in each category
(Fig. 3A and B). Where indicated, right and left sidedness
is noted. The user may hover over the image to visualize
right and left sidedness. A static printable version is avail-
able to download that depicts right- or left-sided options
as “R/L” (Fig. 1).

Educational Elements for Each Anomaly

Each category has five educational elements, as shown on the
main educational elements page (Fig. 4). These are intended to
be used as a reference for potential anomalies in each cate-
gory, for general information and learning about each cate-
gory and anomalies within, and for considering which
anomaly a patient has and what diagnostic and treatment op-
tions to consider.

VARIANTS subpages show drawings that depict the po-
tential variations for each anomaly within the category
(Fig. 5). For each anomaly depicted, the possible variations
for the uterine, cervical, and vaginal portions are noted.
This highlights the scope of possible anomalies to enhance
the knowledge of the user. The KNOWN AS section for each
variant lists known names or synonyms, with the preferred
terminology identified by underlining.

SIMILAR TO subpages show other anomalies that are
similar in presentation, examination, and imaging to
help providers refine their differential diagnosis and arrive
at the correct diagnosis (Fig. 6). By clicking on any anom-
aly listed in the “similar to” section, the user will be
brought to the main page for that similar anomaly to
explore presentation, imaging, and treatment for
comparison

PRESENTATION subpages include clinical information
for each category of anomaly (Fig. 7). The goal is to educate
the user on typical presentations and other similar anomalies
that may present in the same way. The subpage has three
sections:

Symptoms indicates age at onset and typical symptoms
attributed to the disorder.

Examination lists key examination findings of the
anomaly.

Differential lists other possible differential diagnoses for
conditions with similar presentation. The user may
choose any of those to be brought to the pertinent section
for review and cross reference.

IMAGING subpages describe the best screening tool,
diagnostic strategy, and findings for an anomaly category
and include examples of pertinent selected anomalies in three
imaging modalities: magnetic resonance imaging (MRI), ul-
trasound, and hysterosalpingogram. For some anomalies,
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ASRM MULLERIAN ANOMALIES CLASSIFICATION 2021

Scan QR code to view the ASRM MAC 2021 tool (page 1 of 2)
©2021 American Society for Reproductive Medicine
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Printable version of the Millerian Anomalies Classification Table.

Pfeifer. Millerian anomalies classification tool. Fertil Steril 2021.
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(continued).

Pfeifer. Mllerian anomalies classification tool. Fertil Steril 2021.

Scan QR code to view the ASRM MAC 2021 tool (page 2 of 2)
©2021 American Society for Reproductive Medicine
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Portion of main classification page showing the first four anomalies.

Pfeifer. Millerian anomalies classification tool. Fertil Steril 2021.

FIGURE 3
MULLERIAN AGENESIS ﬁ2021 CLASSIFICATION TABLE MULLERIAN AGENESIS HOME g

N E
“ 4 © K a K
MULLERIAN AGENESIS MULLERIAN AGENESIS WITH MULLERIAN AGENESIS WITH R/L
BILATERAL ATROPHIC UTERINE ATROPHIC UTERINE REMNANT
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ENDOMETRIUM ENDOMETRIUM
MULLERIAN AGENESIS B
WITH @) ATROPHIC
UTERINE REMINANT WITH
FUNCTIONAL
ENDOMETRIUM
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An example of how the American Society of Reproductive Medicine Miillerian Anomalies Classification 2021 (MAC202 1) shows a representative sample
of the anomalies. By clicking on “Click to expand,” the expanded collection of depicted anomalies may be seen. Here the mullerian agenesis category
can be seen as (A) the MAC2021 and (B) the expanded view. Note that for some anomalies there may be many more images in the expanded view.

Pfeifer. Mllerian anomalies classification tool. Fertil Steril 2021.
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A HOME - CLASSIFICATION TABLE

@

CLASSIFICATION

s =

TREATMENT

T

VARIANTS

MULLERIAN AGENESIS

IMAGING

Miillerian agenesis is a congenital disorder of the female genital system that manifests itself in

the absence of a uterus and cervix and variable degrees of hypoplasia of the upper vagina.
Variations of this condition, in which underdeveloped unilateral or bilateral uterine remnants may
be present.

PRESENTATION

The educational elements page. Each category has its own page. Depicted here is the millerian agenesis page. Note the icons depicting the five

educational elements.

Pfeifer. Mllerian anomalies classification tool. Fertil Steril 2021.

there will not be examples of each imaging technique (Fig. 8).
This section educates the user on the available imaging mo-
dalities to confirm the correct diagnosis before proceeding
with surgery. For example, MRI images of miillerian agenesis
and normal pelvis may be viewed in the tool (Fig. 9).
Specific diagnostic elements are included for septate,
arcuate, normal, and bicornuate uterus. The Task Force modi-
fied the septate uterus diagnostic criteria from the ASRM
guideline in 2016 (13). The Task Force specified that septate
uterus should be defined as having an endometrial septum
length of >1 cm as measured from the bicornual line with
the leading edge of the septum having an angle of <90°
(Fig. 10). This definition was based on data correlating
outcome data with size (14). Understanding that not all pro-
viders have access to the same imaging modality, we specif-
ically state that the size of the septum may be assessed by

any technique (two-dimensional ultrasound, three-
dimensional ultrasound, MRI, sonohysterogram, hysterosco-
py [combined with imaging of external contour of uterus],
or combined hysteroscopy-laparoscopy). The arcuate uterus
is defined as having an endometrial indentation length of
> 1.0 cm, with a normal uterus defined as having no inden-
tation (Fig. 10). This reflects the clinically insignificant status
of an arcuate uterus (14). In a similar fashion, we have defined
the bicornuate uterus as having an external fundal indenta-
tion of >1.0 cm (Fig. 10), which does not represent a change
from 2016 (13).

TREATMENT subpages are divided into three sections:
Medical, Dilation, and Surgical (Fig. 11). The goal is to educate
the user on surgical and nonsurgical treatment options. This is
not meant to be a surgical tutorial, but rather to demonstrate
the range of treatment options. Most of the surgeries to
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FIGURE 5

ﬁzm CLASSIFICATION TABLE MULLERIAN AGENESIS VARIANTS MULLERIAN AGENESIS HOME g
VARIANTS - diagrams depict the potential variations within the uterus, cervix, and vagina for each anomaly. See "known as" for other synonyms and preferred terminology.

UTERUS

+ Widely divergent atrophic/fibrous bands.

+ Widely divergent atrophic uterine remnants (horns) without KNOWN AS
functional endometrium
< > + Mllerian agenesis
+ May be located high n pelvs closely owry ||, o
« Fallopian tube may be atrophic but fimbriae typically present Hauser syndrome
« MRKH
CERVIX + Vaginal agenesis
ii o Absent
@ PrereRreD NaMe UNDERUINED
MUOLLERIAN AGENESIS VAGINA
+ Absent with shallow indentation at introitus
gina wi g
KNOWN AS
reRus * Mllrian agenesis with

bilateral atrophic uterine
remnants with functional

 Widely divergent atrophic uterine remnants (horns) with functional
endometrium

[N m + May be located high n pelvs closely owry | | edometium
¥ T T % o Moy “ ayer-Rokitansky-Kuster
v U Fallopian tubes may be atrophic but fimbriae typicall present N Sondome

ceRVIX + Mllerian agenesis
« Absent « Vaginal i
MOLLERIAN AGENESIS Wi * bllterat e remnants
BILATERAL ATROPHIC UTERINE VAGINA (horns) with functional
REMNANTS WITH FUNCTIONAL + Absent with shallow indentation at introitus endometrium
ENDOMETRIUM + Absent upper vagina with variable length of lower vagina « Bilateral obs d uterine
remnants (horns)

VARIANTS section for mullerian agenesis. Depicts possible variants for the uterus, cervix, and vagina. The KNOWN AS box shows all recognized
names for the specific anomaly, with the preferred term underlined.

Pfeifer. Millerian anomalies classification tool. Fertil Steril 2021.

correct mullerian anomalies require surgical expertise and ommended, including a dialogue between radiologists, gyne-
should be not performed by inexperienced surgeons. In cologists, and pediatric general and urologic surgeons who
some cases, additional imaging or diagnostic surgical explo- are familiar with the diagnosis and treatment of these anom-
ration is needed before a planned surgery. Given the alies and their reproductive consequences. When surgical
complexity of these cases, a multidisciplinary approach is rec- expertise or resources are not immediately available, medical

7 —— SIMILAR ANOMALIES [——

Similar to shows other anomalies that are similar in presentation, exam, and imaging to help providers
refine their differential and arrive at the correct diagnosis

Click on a tile to learn more about each 'similar to' anomaly.

ANOMALIES THAT ARE SIMILAR IN PRESENTATION AND/OR IMAGING

MULLERIAN AGENESIS

% ﬁz

ANDROGEN INSENSITIVITY
° SYNDROME DISTAL AGENESIS TTRANSVERSE VAGINAL SEPTUM IMPERFORATE HYMEN °

vk

(N

CERVICAL AGENESIS

SIMILAR TO subpage for miillerian agenesis shows other anomalies that have similar presentation, imaging, and treatment.

Pfeifer. Millerian anomalies classification tool. Fertil Steril 2021.
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FIGURE 7

P p———

YMPTOM:!

« Pubertal female with primary

PRESENTATION - MULLERIAN AGENESIS

into 3 sections: 1. Symptoms - age at onset and typical symptoms.
aaaaa Iy. 3. Differential - all other possible differential diagn

EXAMINATION

MOLLERIAN AGENESIS HOME g

attributed to the disorder. 2. Examination - key examination findings of the
oses for conditions with similar presentation

) (

DIFFERENTIAL

PRESENTATION subpage for millerian agenesis. Depicts symptoms, examination, and differential diagnosis.

Pfeifer. Millerian anomalies classification tool. Fertil Steril 2021.

suppression may be used to alleviate pain and defer surgical
intervention until the patient and the family are counseled
regarding options and the resources are available. Under
each category, the following information is available:

Medical—options to suppress menstruation to treat pain

Dilation—indications for nonsurgical vaginal length-
ening procedures

Surgical—surgical approaches to correct each anomaly,
including links to pertinent surgical videos

VALIDATION

The ASRM MAC2021 was shown to groups of individuals for
feedback regarding content, usability, flow, and educational
merit. These groups included members of ASRM who had
no special expertise in this area, trainees in obstetrics-
gynecology and reproductive endocrinology and infertility,
medical students, and the ASRM Practice Committee and
ASRM Board, both of which consist of representatives from
across different disciplines and areas of expertise within
reproductive medicine. Feedback was also solicited from
members of the lay public on usability, visual appearance,
and elements of interactivity.

DESIGN AND TECHNOLOGY

The goal for the development of the ASRM MAC2021 web
application prototype was to provide a high fidelity and fully
interactive tool. Preliminary discussions, project specifica-
tion, and outline of high-level sections with the Task Force
chair were followed by discussion with the larger Task Force
members. Initial analysis showed the development process
to be a complex combination of educational content inter-
linked with technology for interactive delivery and user expe-
rience. Two parallel processes were initiated.

Educational design was guided by the successive
approximation model (15) and coordinated by the education
content expert (Goldstein). Technology design and develop-
ment were guided by the agile model for software develop-
ment (16) and developed by the curriculum design
strategist (Ramaiah). Multiple agile sprints were deployed
with targeted iterations from user feedback (Practice Com-
mittee, ASRM Board, and trainees) with smaller sprints at
each increment. The principals (Pfeifer and Ramaiah) met
weekly to review the sprints, followed by biweekly reviews
by the Task Force members. The primary and large groups
met via teleconference and email to view, review, and share
feedback.

The primary use cases were designed to allow users to
navigate across the main classification table (home icon)
and the main educational elements for each anomaly (grid
icon). The complex anomaly section was redesigned to be a
sub-use case to accommodate the flow of the educational
content that was unique to this category. The ASRM
MAC2021 tool is primarily designed to be navigated as two
use cases with multiple pathways within and between screens:
linear interaction and nonlinear, self-directed interaction. The
linear interaction allows a user to transition from one screen
to the next in a linear path within an anomaly using the
educational elements as a guide from the central anomaly.
The self-directed interaction allows a user to navigate across
and between anomalies and educational elements according
to a selected direction (see the Appendix).

The ASRM MAC2021 tool was designed in Adobe XD
software (v 43.0.12) and is hosted on the ASRM website.
The tool is optimized to landscape layout for visualization
and ease of navigation. It is best accessed through a laptop
or personal computer and is functional when accessed
through an Apple iPad. Each primary anomaly has five major
educational elements branching to 80+ images of variants
and 100+ images of MRI, ultrasound, and hysterosalpingo-
gram. The tool includes 81 screens of interface items with
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2021 CLASSIFICATION TABLE

IMAGING

MULLERIAN AGENESIS HOME — g

MULLERIAN AGENESIS

BEST DX STRATEGY: MRI
FINDINGS

BEST SCREENING TOOL: US or MRI

e Uterine remnants are present in 75 -95%
¢ Uterine remnants located laterally, caudal to the

§ ’44 ovaries and may be connected by a fibrous band

p l ¢ Functioning endometrium not common but seen
more often in those with a unilateral rudimentary MRI
horn

¢ 30% can have unilateral or bilateral abnormal
location of the ovaries (i.e. inguinal canal or iliac
fossa); the uterine remnant will still be adjacent

fsg (us)

@ CLICK AN ICON TO LEARN MORE

IMAGING TIPS

* Consider survey of the abdomen to evaluate for aplastic or ectopic kidneys

IMAGING section shows best screening tool, diagnostic strategy, and typical findings. Clicking on the MRl icon opens pictures of pertinent images
and comparative normal images for educational purposes and to help comparative diagnosis.

Pfeifer. Mllerian anomalies classification tool. Fertil Steril 2021.

visual elements, hover features, and colors for high fidelity
and an interactive user experience.

FLOW

The tool is designed with three main levels, moving from gen-
eral to specific: the anomaly category classification (over-
view), the educational elements level (branching to choose
information of various types), and the anomaly-specific in-
formation level. Users can navigate within an anomaly for

detailed information in that anomaly (linear) or between
anomalies to compare like information across different
anomalies (self-directed) (Fig. 12).

HOW TO USE THE TOOL

The tool may be used in several ways:

1. To categorize millerian anomalies in a simple and clear
way using diagrams and descriptive terminology.

A 2021 CLASSIFICATION TABLE

MULLERIAN AGENESIS HOME

ﬂ MULLERIAN AGENESIS @ °

MULLERIAN AGENESIS

(@ HOVER OVER IMAGE TO LEARN MORE

Sagittal T2-weighted image showing absence
of the cervix and the uterus. A thin fibrous
band is present in the expected location of
the vaginal canal (red).

Sagittal T2-weighted image showing
normal uterus, cervix, and vagina (green).
External fundus (red), endometrial cavity
(gray), endocervix (blue).

Magnetic resonance image of miillerian agenesis with adjacent image of a normal uterus for comparison. In the imaging section there are multiple

examples of individual anomalies.

Pfeifer. Miillerian anomalies classification tool. Fertil Steril 2021.
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A Septum length >1cm B
Septum angle <90°

Arcuate/Normal
length <1cm angle >90°

Serosal indentation
>1lcm

|

PARTIAL SEPTATE UTERUS NORMAL/ARCUATE UTERUS BICORNUATE UTERUS
Diagnostic criteria for partial septate uterus.
Pfeifer. Mullerian anomalies classification tool. Fertil Steril 2021.
2. As a reference for preferred nomenclature. CONCLUSION
3. As an educational reference to study miillerian anomalies

There are many proposed classifications for millerian anom-
alies, and each has advantages and disadvantages. However,
the wide range of mullerian anomalies remains confusing for
the broad spectrum of health care providers who may identify
or need to evaluate such patients. An ideal classification
would enable the identification of mullerian anomalies,
enhance communication between providers and researchers,
and ultimately improve clinical care. When charged with
designing a new classification, the ASRM Task Force on
Miillerian Anomalies Classification decided to update the
AFS 1988 classification because of its simplicity and

and correlate presentation, imaging, and treatment (linear
flow, Fig. 12).

4. As an educational tool to compare and contrast anomalies
with one another (self-directed flow, Fig. 12).

5. As a reference to aid in the diagnosis and treatment of a
patient presenting with symptoms suggestive of a miille-
rian anomaly. The user may compare presentation and
diagnostic imaging between possible anomalies to aid in
establishing the correct diagnosis and formulating a treat-
ment plan (see the Appendix).

A 202 cussrcarion Tane TREATMENT - MULLERIAN AGENESIS MOLLERAN AGENESS HOME
{(when appropriate). 3. Surgical - surgical approaches to correct each anomaly, includes links to pertinent surgical videos (coming soon).
o

MEDICAL

DILATION

SURGICAL

For those with pain from
obstructed utero-vaginal outflow
tract:

MEDICAL SUPPRESSION
= Short temn s stop menstrisztion weeks
to months to allow time
- Confirm diagnosis
- Referral fo specialist/specialty certer
« Long term use: stop menstruztion manths
to years fo allow time:
- atient meturity for post op
management
- Patient meturity ta participate in
surgical decision making
~Vazinal dilztion
« Indefinitely: to zvoid surgical
intervention

MEDICATION OPTIONS @ Tap to learn more

VAGINAL DILATION
« Lengthen vagina for those with vaginal
agenesis
« Lengthen distal vagina prior to surgery
to allow primary anastomosis:
- lo upper vagin for transverse
vaginal septum
-To cervix for cervical agenesis

PROCEDURE @ Tap to learn more

« Simple reconstruction with insertion of

inlay graft
- Splitthickness skin gr=ft (Mcindoe
Vaginoplasty)

- Full-thickness skin gt

- succal mucosa

- Allogenic tissue

- peritoneum (Davyeey Procedure)

- Artificial grefts

- armion

- Autolcpous invitre- it redvaginal

« Surgical traction

Vecchiert Procedire

- Balloon

- Vilvavaginoplasty - (Willams
Procecire]

« Bowel vaginoplasty
« Wharton-Sheares- George Vaginoplasty.

{dilztion of rudimentary ducts and
franseclion of median raphe)

Diagnostic criteria for arcuate uterus. The American Society of Reproductive Medicine Millerian Anomalies Classification 2021 (MAC2021) has
combined arcuate and normal uterus, reflecting the clinical relevance of arcuate uterus.

Pfeifer. Mllerian anomalies classification tool. Fertil Steril 2021.
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Diagnostic criteria for bicornuate uterus.

Pfeifer. Miillerian anomalies classification tool. Fertil Steril 2021.

recognizability rather than create a new system. The goals of
this update were to identify and categorize anomalies; stan-
dardize terminology; facilitate communication and search-
ability in scientific databases; educate providers on clinical
presentation, diagnosis, and management; raise awareness
of the range and variety of anomalies; and promote patient
awareness and advocacy. The updated ASRM MAC2021 relies
on simple diagrams and descriptive terminology to identify
anomalies of uterine, cervical, and vaginal origin. Miillerian
anomalies are categorized into distinct groups. However,
because they represent a continuum of developmental varia-
tion, some anomalies may be in more than one group, In addi-
tion, the classification has an interactive educational
component encompassing presentation, diagnosis, and man-
agement of miillerian anomalies, with several learning op-
tions. It is hoped that the ASRM MAC2021 classification
will provide a better opportunity to recognize and appreciate
the multiple variations of anomalies and engage a broader
audience of students and providers who may care for these
patients.
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Clasificacion de Anomalias Miillerianas de ASRM 2021.

Hay muchos sistemas de clasificacion propuestos para anomalias miillerianas. La Clasificacién de la Sociedad de Fertilidad Americana
(AFS) de 1988 ha sido la mas reconocida y utilizada. Las ventajas de esta clasificacion iconica incluyen su simplicidad, reconocimiento,
y correlacion con resultados de embarazo clinico. Sin embargo, la clasificacion de AFS ha sido criticada por su enfoque principalmente
en anomalias uterinas, con exclusion de aquellas de la vagina y el cuello, su falta de criterios diagndsticos claros, y su incapacidad de
clasificar aberraciones complejas. A pesar de esta clasificacion y otras, el amplio rango de anomalias miillerianas es todavia amplia-
mente desconocido y confuso para muchos proveedores. Como consecuencia, las anomalias millerianas pueden no ser diagnosticadas
por extensos periodos, recibir intervenciones quirdrgicas inadecuadas o inapropiadas, y resultar en problemas persistentes tales como
dolor o pérdida de la funcién reproductiva. El Grupo de Trabajo en la Clasificacion de Anomalias Miillerianas de la Sociedad Americana
de Medicina Reproductiva fue formado y encargado con el disenio de una nueva clasificaciéon. El Grupo de Trabajo establecid objetivos
para una nueva clasificacion y eligi6 basarse en la iconica clasificacion de AFS de 1988 por su simplicidad y reconocimiento, mientras
que la amplia y actualiza para incluir todas las categorias de anomalias. Ademas, esto fue reconocido como una oportunidad para dar a
conocer esta area de la medicina, educar proveedores y alumnos, y promover la defensa del paciente. Presentada aqui es la nueva
Clasificacion de Anomlias Miillerianas de la Sociedad Americana de Medicina Reproductiva 2021.
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