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ABSTRACT

Infertility is a very important issue. One of the causfeertility disorders is due to
congenital abnormalities in the Mullerian ducts. Congemitadormalities of the
Mullerian ducts are deviations from normal anatomy whichude the uterus,
fallopian tubes and or the upper two-thirds of the vagiriginating from the
paramesonephric. Mullerian duct anomalies originate filmturbances that occur
in the three phases of uterine development startimg thmanogenesis, fusion, or
septal resorption. MRI is an imaging modality with al§alrigh level of accuracy,
making it an ideal modality in the diagnosis of congemitallerian duct anomaly.
With the ASRM MAC2021 classification system, it is easteassess and analyze
anatomical structures to diagnose congenital abnormalitigee dviullerian duct.
This research is a retrospective descriptive study cordlaci@SUD Dr. Soetomo
Surabaya and has ethical license. There were 52 subjetiis study who were
obtained from 2018-2021.

In this study, the frequency according to the ASRM MAC20ssification with

the mullerian agenesis type was 36 patients (69%), cengealesis 4 patients
(7.6%), unicornuate uterus 3 patients (5.7%), uterus didelplpgiénts (9.6%),

bicornuate uterus 1 patient (1.9%), septate uterus 1 p&li€d¥), longitudinal

vaginal septum 1 patient (1.9%), transverse vaginal septumehts. 9%) %) and

complex anomalies 0 patients (0%) from a total of 52 sasndlo sharpen and
facilitate the evaluation of congenital abnormalitiegynsental descriptions are
used in the results of the MRI examination.
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1.1 Introduction

Infertility is the inability to get pregnant after 12 monthisnaore of marriage
through regular sexual intercourse without using contracepliofertility is
classified into two parts, that was primary and secondaimaPy infertility occurs
when the wife has never been pregnant at all, whilenskecy infertility occurs in
women who have been pregnant. The World Health OrganizaAist©) in 2012
stated that one out of every four couples in developing cesrtas experienced
infertility (FT PAsaribu, 2020).

Mullerian duct abnormalities are deviations from norar@tomy which include
the uterus, fallopian tubes and or the upper two-thirdseofdgina originating from
the paramesonephric (Wu et al., 2021). Anomalies of thkeNan ducts originate
from disturbances that occur from the three phasesahatdevelopment starting
from organogenesis, fusion, or septal resorption (Biagad Ghasi, 2019).

The American Society for Reproductive Medicine (ASRNgssification is the
most popular and widely used classification for approxima&glyears (Buttram et
al., 1988). The new ASRM classification modified the gates to include three
additional groups, namely longitudinal vaginal septum, trense vaginal septum,
and complex anomalies. ASRM Classification of MulleriBAnomalies
2021(ASRM MAC 2021) classifies mullerian anomalies into nategories. This
different with the AFS classification, the anomaly eggiries are no longer
numbered but are identified with descriptive terminolothgt was Mullerian
agenesis, Cervical agenesis, Unicornuate uterus, Uterus tdidelBicornuate
uterus, Septate uterus, Longitudinal vaginal septum, Tresesvaginal septum and
Complex anomalies (AFS, 2021).

Magnetic resonance imaging (MRI) is an imaging modaliti & fairly high level
of accuracy, making it an ideal modality in the diagnodiamomaly in the
Mullerian duct (Narang, Cope and Teixeira, 2018). In additR] is also a non-
invasive modality that can visualize the involvement of nearigans such as the
ovaries, kidneys, lower urinary tract, and also musculetilelabnormalities
(Maciel et al., 2020).

1.2 Methodsand Materials

1.2.1 Study Design

This study was a descriptive study with a retrospectiwgdeusing medical
records and MRI examination results from patients wattigenital Mullerian duct
abnormalities who were examined at Dr. Soetomo Surabayaydsidofrom 2018-
2021.
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1.2.2 Data collection

Researchers identified medical records and history da@angenital Mullerian
duct patients who had performed MRI examinations at Dr. SoeBumabaya from
2018-2021. Evaluation of the MRI findings was performed by a serperimental
radiologist(average 10 years of experience).

1.2.3 Imaging Protocol

All congenital Mullerian duct patients do examination pelvic MBihg a 1.5 T
MRI machine, GE brand, type Brivo MR 360 software workstadd volume
share 5 GE or MRI 3 T brand Siemens Magnetom Skyra s@ftsyangiovia serial
number 10496180. A total of 52 patients with congenital Mullerian dbiztined
from 2018-2021 at Doctor Sutomo General Hospital Surabaya. &wgge rof
research subjects between 13 to 43 years. Evaluation. Totevidleanatomy, non-
fat suppressed T1 and T2-weighted were performed. T2 weigaieprovide soft
tissue contrast which is important for the anatomic etvalaf the uterine zone,
identification of a rudimentary uterus, and charactdaomratf cysts. Evaluation of
the uterine fundus can be performed with a non-fat sugguesoronal oblique T2-
W. Meanwhile, to measure the length of the vagina can be d@-W non-fat
suppressed sagittal. Renal and urinary tract anomahgsridly be associated can
be evaluated on coronal T2. T1-W with and without fat segged is important for
the detection of hematometrocolpos which can sometimaeseen in Mullerian
anomalies. In addition, T1-W can also distinguish betw&d and blood. If
inflammation is found, diffusion weighted can be helgéulevaluation. Generally
IV contrast is not needed (Rivas et al., 2021).

From the results of the imaging performed, it is necgdsacarry out an in-depth
evaluation. The segmental description helps for a metailed evaluation to mer

easily classify the abnormality as well. This segmentaluati®@n consists of the
uterine horns, external fundal condules, internal aastoendometrial canals,
uterine septations, rudimentary horns, cervix, vaginaries, kidneys, ureters,
spine, and presence or absence of endometriosis otionf¢Rivas et al., 2021).

1.2.4 Imaging I nterpretation Techniques

From the results of the MRI examination, a segmentalrgh¢®n was carried
out to assist in a more detailed evaluation and to maleaster to classify
abnormalities as well. This segmental evaluation consisthie uterine horns,
external fundal condules, internal contours, endomeiaals, uterine septations,
rudimentary horns, cervix, vagina, ovaries, kidneygeusespine, and presence or
absence of endometriosis or infection (Rivas et al., 2021
Then the examination data was concluded using the new ASRNT @21
classification. Some tips and special notes for MRileation of Mullerian duct
abnormalities according to the ASRM classification: ¢tina. Maciel, 2020).
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a) Mayer-Rokitansky-Kuster-Hauser syndrome

. Small uterine remnants (unilateral or bilateral) areroftessed on MRI

« Report presence/absence of endometrium in rudimentarg loorhypoplastic
uterus

« Report vaginal length (measurement in the sagittakpla

« The ovary is generally in an ectopic location in thdamen

« Look for bony malformations

b) Unicornuate uterus

« The rudimentary little horn is often overlooked or misesented

« Check whether the rudimentary horns communicate or not

« Report presence/absence of endometrium in the rudimeraany

. Describe the extension of the attachment between the enthny horn and the
hemi-uterus: separated/connected by fibrous bands/fused

. Note the topographical relationship between the rudimentarg And the
ipsilateral ureter relevant for planning surgery

c) Septate uterus

« Report septal length and thickness

« Report septal composition: fibrous/muscular/musculabrotis

d) Vaginal septum characteristics

« Transverse: low, middle, high

« Longitudinal: obstructing, non-obstructing

. Long, thick

. Presence/absence of penetration

e) Maldescent ovarian

. Diagnostic criteria: the upper pole of the ovary isvabihe pelvis, as defined by
the pubic symphysis sacral promontory line; the upper pdleeodvary is at or
above the branches of the iliac arteries

. May be uni- or bilateral

. When the ovaries are not in their normal locatiooklabove the pelvic brim.
Paracolic gutter is a common location. Very rarely theryp may be located in
the inguinal canal

f) Kidneys and ureters

. Assessment of renal abnormalities: renal agenesis, petinei

. Look for ectopic ureters

. Look for ureteral remnants in patients with renal &gen

g) Complications associated with obstructive anomalies

. Acute: haematocolpos, haematometra, haematometrocdipespatosalpinx,
pyohaematocolpos, pyometra, pyosalpinx

. Long term: endometriosis, pelvic adhesions
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1.3 Reaults

1.3.1 Results Profile description of patients with Mullerian duct disorders based
on age distribution.

Research subject data were categorized into the age grocig&dren (<10 years),
adolescents (11-19 years), adults (20-60 years) accordinfpetoade range
classification according to WHO. The age range of the relsesubjects was
between 13 and 43 years, with an average age of 24 yelrs standard deviation
of 6.63. Based on the findings of congenital abnormalitieh@Mullerian duct,

there were 11 patients (21.2%) in the adolescent age grouperecquency of

adult patients was 41 people (78.8%). researchers alsoangalyze the distribution
patient Mullerian duct based on age with Chi Square. Fhentata, it was found
that the Chi Square significance with a P value of 0.336hirSquare it would be
considered a significant relationship if the P value <.0t05 clear that there is no
significant correlation and relationship in the distributitdSRM patients by age.
(Ludwin and Ludwin, 2015)

1.3.2 Thefindings match the segmental description on the MRI analysis results
Uterine horn, Fibrous band, Midline triangular

Interine horn, fibrous band, midline triangular were obese in 36/52 cases. In
some cases evaluated for the presence or absenceioé Uterns, fibrous bands
and midline triangular. In addition, an analysis of tigmal intensity images from
MRI of the uterine horn, fibrous band, midline triangulasva¢so carried out, the
result was that there were more isointensity sigmaBti52 cases. For the location
of the position towards the ovary, it is divided intomwacauda and anterior
position where from the cases we examined, it was fourtdmbee were in the
cauda ovary by 29/52, in cranial position 1/52 cases, and inrtreepsasition it was
found in 6/52 cases
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Fig. 1. a 29-year-old female patient with MRKH type ). <agittal MRI T2 showing midline
triangular soft tissue without cavities, (b) axial MRI T2ty isointense fibrous band (c)
coronal MRI T2 showing bilateral hyperintense rudimentaeyine remnants

Vaginal and ovary

The ovaries were evaluated for the presence or abséMRI images in cases of
Mullerian duct anomaly, the results showed that 52/52 cases clearly easy to
evaluate. Evaluation of the vagina then we assess whathet it looks from the
MRI picture. In addition, we also evaluate the preseoce absence of
obstruction/septa in the vagina from the MRI picture. Té®mults of the vaginal
evaluation found septal abnormalities in 2/52 cases withtigrpaobeing divided

into longitudinal septal vaginal type, 1 patient transveeggnal septum

Fig. 2. a 15-year-old female patient with ASRM type tvanse vaginal septum on MRI t2 coronal
sagittal shows a hyperintense collection in the endoahetvity, the upper two-thirds of the
vagina and a thick septum separating the upper two-thittie efagina from the lower 1/3 with
bilateral ovaries that still look normal .

Kidney anomaly
Evaluation of the kidneys needs to be evaluated becawgssamia embryology we

know that there are also abnormalities in the kidnEg@n the evaluation we got
1 case that appeared where we found renal agenesis.
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Fig.3. of a 28-year-old female patient with MRKH ¢&y. (a) Coronal MRI T2 shows normal left
kidney in the fossa of the left kidney with no rightrkay, (b) sagittal MRI T2 shows midline
triangular soft tissue without cavities, (¢) coronal MRI Tidws isointense fibrous bands.

1.3.3 Results an Overview of The Distribution of ASRM From The Data
Obtained From 2018-2021

In this study, the frequency of patients with ASRM mulleragenesis was 36
patients (69%), cervical agenesis 4 patients (7.6%), uniateruterus 3 patients
(5.7%), uterus didelphys 5 patients (9.6%) , bicornuate utemetient (1.9%),

septate uterus 1 patient (1.9%), longitudinal vaginal septupatient (1.9%),

transverse vaginal septum 1 patient (1.9%) and complex diesr@gatients (0%)

from a total of 52 samples.

1.4 Discussion

MRI examination modality is widely used in the evaluatibnangenital mullerian
ducts. The sensitivity and specificity of MRI in cotlgcategorizing this anomaly
are reported to be different and range from 100% to 28.6% and D@56
respectively (Deutch, 2008). In the study by Mueller et al.,| & e a good
agreement rate (kappa = 0.8) with the clinical diagnodidudierian duct anomaly.
However, MRI still has drawbacks where the price is qekpensive and
availability is difficult. In addition, artefacts due to gati movement, intestinal
peristalsis, and breathing can result in evaluation diffes (Rivas et al., 2021).
At the end of 2021, the American Society for Reproductivelitiee (Pfeifer,
2021) presented a new classification for mullerian anombased on the well-
known classification of AFS. The categories were modiaed expanded by
adding three groups, that was longitudinal vaginal septuansverse vaginal
septum, and complex anomalies, resulting in nine categdriey further include
detailed descriptive terms of the anomalies rather thag sgmbolic terms as used
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in the ESHRE system, and even suggest other descriptiotie fanomalies while
emphasizing the most frequently used. The new systeradegl most of the
anomalies described but exhibits their incompletenesslasito other systems, as
a consequence of possibly an unlimited number of variatidnss, the system can
be updated to include new anomalies.

The most frequent anomaly found in our study was Mullerian esgenn 36
patients (69%) resulting from failure of development of thellerian canals,
resulting in the absence of the uterus, cervix, and padxiagina in its most severe
form, also known as Mayer-Rokitanskiguster-Hauser syndrome. It prevalence is
very high among our patients. This is similar to the tesafla study by Bernadette
et al which reported a prevalence of 24% (Carrington, 199@ua%e uterus was
considered the mildest form of failed mullerian septsbrption, but because it had
no adverse clinical outcome it was considered a normalntasnd consequently
was not considered in our study. However, it must be diffedted from a septate
uterus by evaluating the depth of the fundal myometrium pretgudto the uterine
cavity which must be less than 1 cm in size with an oldngée of >90° compared
to >1 cm in length and <90° in a septated uterus (Pfeifer, 2021)

Fig. 4. T2W MRI of coronal, sagittal, axial pelvis, Mrs3b years showing partial uterine
bicornu

The bicornuate uterus results from incomplete fusion ef nhullerian ducts

resulting in two separate, symmetrical uterine horrisaypear to fuse in the lower
and/or middle segments of the uterus. There will be tndometrial cavities

communicating with each other by a single cervix (unicbii®rnuate). However,

there may be non-degeneration of the fused segmere @hier uterus and cervix
resulting in two separate uterine cavities and duplicatfahe cervix (bicornuate

bicollis) (Robbins, 2015).
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Uterus didelphys results from non-fusion of the mulledaats which gives rise to
very distinct uterine horns with two separate endoweatavities and two cervixes.
It differs from a bicornuate uterus in that there igusion at all between the uterine
horns and the cervix, although cervical fusion is small, @slbhe inferior,
(Robbins, 2015).

The relationship between renal anomaly and Mullerian alyoisiavell known. In
one study, 30% of patients with mullerian anomaly showed nmeljdhe majority
are associated with uterine didelphys (63%) and less frdgueith uterine
agenesis (15%) (Hall-Craggs, 2013). In a cohort of 115 patients MRKH
syndrome, 27.8% presented with accompanying renal or uretal@armations,
most of them (18%) presented with unilateral renal agendsieover, they found
that in cases with uterine remains, one kidney wastdakcipsilateral to it (Preibsch
H, 2014).

Several limitations were encountered in this study. One limitais the
retrospective nature of the study, which selected patiehts were already
diagnosed, which could introduce selection bias. This caadhprevalence rates
and make comparisons of prevalence with prospective studiefiable. Another
possible limitation is the small sample size, which tesul a small number of
available cases for each disorder. Therefore, thenpeafice of the classification
system in this limited case may not necessarily représgregrformance in general,
such as the sample used

1.5 Conclusion

Research at RSUD dr. Soetomo from the period 202821 shows that the most
age distribution pattern in patients with Mullerian démbmaly is in the age group
of 20-60 years. Symptoms due to Mullerian duct Anomaly are knbwn in
adolescents and adults because they are asymptomatieatianage, so there is
no significant correlation of the incidence of congenitdlllerian duct
abnormalities with a different age distribution (Chi SquBrgalue 0.336).

This study shows that the MRI modality is the best imagiogdality in evaluating
congenital Mullerian duct abnormalities using segmental ge&ers so that they
can find abnormalities in the uterus, cervix, vagina, egaio abnormalities in the
kidneys and vertebrae and complications that occurelya@mdometriosis.

Based on the classification of the American SocietyReproductive Medicine
(ASRM MAC2021) at dr. Soetomo, from the period 26183021, it is known that
the distribution pattern of the most cases is in thdldvian Agenesis type (69%)
followed by uterus didelphys (9.6%), cervical agenesis (7.6%Qoumiate uterus
(5.7%) , bicornuate uterus(1.9%), septate uterus(1.9%), tlmgal vaginal
septum(1.9%) and transverse vaginal septum(1.9%).
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