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Abstract
Introduction: Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome with utero-vaginal 
aplasia is the most severe form of the Müllerian duct anomalies and can be associ-
ated with extra-genital abnormalities such as renal or skeletal anomalies, hearing loss, 
or cardiac defects. The past two decades have witnessed significant advances both 
in understanding the etiologies of MRKH and in the development of fertility treat-
ments such as uterine transplantation. The present work aimed to determine the rate 
of women with MRKH syndrome who underwent optimal initial management (after 
comprehensive malformation assessment) and to establish the rate of patients eligible 
for uterine transplantation (i.e., those with a vaginal length ≥7 cm without reconstruc-
tion using a bowel segment, and an anti-Müllerian hormone level >1.5 ng/mL before 
35 years).
Material and Methods: Cohort study of 85 women with MRKH syndrome consulting 
in our tertiary center.
Results: 62.4% of women with MRKH syndrome had an exhaustive malformative 
evaluation according to the French guidelines (Protocole National de Diagnostic et de 
Soin [PNDS]), of which 76.5% had associated malformations (MRKH type II). Pedigree, 
when available, showed a family history of infertility or a urogenital tract spectrum 
anomaly in 60% of cases. Concerning the uterine transplantation selection criteria, 
when evaluated, 22.6% of women had an anti-Müllerian hormone level <1.5 ng/mL  
and 36% a vaginal length <7 cm. On the 21 women with complete evaluation of 
both primary and secondary outcomes, 14 of them would be eligible for a uterine 
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1  |  INTRODUC TION

Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome (Online 
Mendelian Inheritance in Man database [OMIM] number %277 000) 
is a severe form of Müllerian duct anomalies (MDA) and is estimated 
to affect approximately 1 in 4000–5000 female individuals.1 The 
syndrome is characterized by a congenital absence or severe hypo-
plasia of the uterus and of the upper two-thirds of the vagina, with 
normal functional ovaries. Women affected by MRKH syndrome 
present normal female secondary sexual characteristics, apart from 
primary amenorrhea, and have a 46, XX karyotype.

MDA may be associated with other extra-genital abnormalities 
such as renal anomalies (renal agenesis, ectopic kidneys), skele-
tal anomalies (spine, limbs, ribs, scapulae), hearing loss, or cardiac 
defects. Isolated MRKH is classified as type I following extensive 
evaluation of malformations and as type II when extra-genital co-
morbidities are present (OMIM %601 076).

Women presenting with primary amenorrhea, referred to gy-
necologists specializing in disorders of sex development, typically 
undergo a routine diagnostic work-up established in France in 
2021 by the Reference Center for Rare Gynecologic Pathologies 
([PNDS]2). This includes a physical examination and a hormonal 
evaluation (follicle-stimulating hormone, luteinizing hormone, 
estradiol, and testosterone), complemented by transperineal or 
transabdominal ultrasonography and pelvic magnetic resonance 
imaging (MRI) to determine absence of the uterine and the pres-
ence and position of the ovaries. An MRKH diagnosis is retained if 
the woman has an utero-vaginal aplasia, and a 46, XX karyotype ex-
cluding differential diagnoses such as complete androgen insensi-
tivity (OMIM #300068). Evaluation of extra-genital malformations 
should encompass kidney and urinary tract ultrasonography, skel-
etal x-rays (covering the cervico-dorso-lumbar spine or the entire 
skeleton), screening for hearing loss, and cardiac ultrasound. After 
this evaluation, the genital malformation is classified according to 
the European Society of Human Reproduction and Embryology 
(ESHRE) and the European Society for Gynaecologic Endoscopy 
(ESGE) guidelines.3

The past two decades have witnessed significant advances both 
in understanding the etiologies of MRKH and in the development of 
fertility treatments such as human uterine transplantation (UTx).4–6 

As part of a multidisciplinary research endeavor at the Rennes 
Hospital Center (France) focusing on UTx in women with MRKH 
syndrome, we set out to describe the genital and extra-genital phe-
notype of a cohort of women consulting at our center.

The primary outcome was to determine the rate of women with 
MRKH syndrome who underwent optimal initial management (after 
comprehensive malformation assessment). The secondary outcome 
was to establish the rate of patients eligible for UTx, i.e., those with 
a vaginal length of ≥7 cm without reconstruction using a bowel seg-
ment and an anti-Müllerian hormone (AMH) level >1.5 ng/mL ac-
cording to the inclusion criteria for UTx recipients described in the 
UTx project at Rennes University Hospital (TULIpE project is avail-
able on Clini​calTr​ials.​gov7 [no NCT05726305]).

2  |  MATERIAL AND METHODS

2.1  |  Design

This was a single-center cohort study.

2.2  |  Patients

We included all women with MRKH syndrome ≥18 years, or <18 years 
with informed consent of the patient and their legal guardians.

Recruitment was conducted at the Center for Rare Gynecological 
Diseases of Rennes University Hospital between 2004 and January 
2024. For individuals included before 2020, data were collected ret-
rospectively, and the women were recontacted whenever possible 
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transplantation program at the time of consultation according to the main inclusion 
criteria of uterine transplantation program.
Conclusions: Women with MRKH syndrome are often inadequately explored for as-
sociated malformations. Early assessment and monitoring of the ovarian reserve is key 
for fertility preservation, especially in the era of uterine transplantation.

K E Y W O R D S
fertility preservation, MRKH syndrome, Müllerian duct anomalies, uterine transplantation

Key messages

38% of women with MRKH syndrome are inadequately 
explored for associated malformations. Early assessment 
of ovarian reserve is necessary at diagnosis in women with 
MRKH syndrome. MRKH syndrome may have a familial 
and hereditary dimension.
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and offered an updated genetic consultation. For women included in 
2020 and after, data were collected prospectively.

Gynecological and genetic consultations were offered to all 
patients, and included an extensive malformation evaluation in-
cluding renal imaging, a spine x-ray, and an echocardiography. An 
audiogram was ordered for all women who reported hearing loss. 
Any dysmorphic features were analyzed, comorbidities were ex-
plored, and a three-generation pedigree carried out.

2.3  |  Data collection

Medical history included the diagnostic circumstances, vaginal 
agenesis management (surgical technique of vaginoplasty or vagina 
creation by dilatation complications, maintenance dilation), and gy-
necological history (age at first intercourse, dyspareunia, medical 
follow-up). A standardized pelvic examination was performed with 
patient consent, inserting two digits, then using dilators (Amielle, 
Owen-Mumford Ltd) to increase the diameter (2–3.5 cm). The length 
and width of the vagina were determined by painless maximal in-
sertion of the dilator. Data about the assessment of associated mal-
formations were collected. Women were offered psychological 
follow-up (as they wish, with a hospital or private practice psycholo-
gist) and hormonal evaluation of the ovarian reserve was performed 
(AMH level).

Clinical and genetic data at our center are stored in a local se-
cure database, designed specifically for this project and accessible 
only with a validated login and password from the Rennes University 
Hospital intranet to ensure confidentiality.

2.4  |  Outcomes

The primary outcome was the number of women who underwent 
comprehensive associated malformation assessment including 
abdominal ultrasonography and pelvic MRI to determine the ab-
sence of a uterus and the presence and position of the ovaries, 
kidney, and urinary tract ultrasonography, skeletal x-rays (covering 
the cervico-dorso-lumbar spine or the entire skeleton), screening 
for hearing loss, and cardiac ultrasound before consulting at our 
center.

The secondary outcome was the number of women with a vagi-
nal length ≥7 cm (without reconstruction using a bowel segment) and 
an AMH >1.5 ng/mL, which are the two main eligibility criteria for an 
UTx (ClinicalTrials7 no NCT05726305), and assessed systematically 
in women who consulted as from 2020.

2.5  |  Statistical analyses

The patients' characteristics and their medical history were described 
overall. Data are reported as mean or median [range] for quantitative 
variables and as frequencies (%) for qualitative variables.

3  |  RESULTS

3.1  |  Patient general characteristics

3.1.1  |  Initial diagnosis

The demographic characteristics and gynecological assessments of 
the 85 women included in the cohort are set out in Table 1. Primary 
amenorrhea should classically be explored after the age of 15 years 
old: 15/85 patients (17.6%) in the cohort were diagnosed before this 
age. The primary complaint at referral was primary amenorrhea for 
69/85 patients (81.2%), followed by abdominal pain and dyspareunia.

A blood karyotype was performed in 81/85 patients (95.3%) re-
vealing a normal 46, XX formula in all but two who had the follow-
ing: 46, i(X) (q10)[1]/45, X[25]/46, XX[34] (monosomy X mosaicism) 
which could at least partially explain the MDA syndrome8,9; and 47, 
XX, +mar (small supernumerary marker chromosome corresponding 
to an isochromosome 15, inherited from a healthy mother and con-
sidered as secondary data unrelated to MDA). For four patients, no 
blood sample was available for genetic analysis.

3.1.2  |  Genital phenotype and gynecological data

Pubertal development was considered normal in 82/85 women 
(96.5%) in the cohort. Three patients had clinical hirsutism. One 

TA B L E  1  Characteristics of the cohort and gynecological 
assessment.

Number of 
individuals

% of all individuals 
(N = 85)

Demographic data

Number of individual 85

Median age at first complaint 16 [0; 25]

Gynecologic assessment

Mullerian derivatives 
gynecologic malformations

Aplastic uterus and 
cervical aplasia

85 100%

Bi- or unilateral uterine 
horns

32 37.6

Vaginal 2/3 sup aplasia 77 90.6

Non mullerian derivatives 
gynecologic anomalies

Surgical ovarian hernia 1 1.2

Ectopic ovarian position 2 2.4

Unilateral ovarian 
agenesis

1 1.2

Labia minora hypertrophy 3 3.5

Urinary meatus gap 2 2.4

Other gynecological 
anomaly: Ovarian cyst

5 5.9
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of these women had an elevated testosterone level at 1.89 ng/mL  
for a norm below 1.85 ng/mL (data not available for the other 
two).

Based on the ESHRE/ESGE classification,3 the 85 women were 
classified U5C4 (aplastic uterus, cervical aplasia, 100%), with bi- or 
unilateral uterine horns for 32/85 (U5b, 37.6%). Vaginal aplasia was 
associated in 77/85 women (V4, 90.6%) and 8 women presented with 
isolated uterine aplasia at the time of genital malformation diagnosis. 
Complex genital malformation with non-Müllerian derivative anoma-
lies was described in 8 women: four with ovarian anomalies (ectopic 
position (n = 2), surgical ovarian hernia (n = 1), and unilateral agenesis 
(n = 1)), and four with vulvar anomalies (labia minora hypertrophy and 
urinary meatus gap (n = 1), only labia minora hypertrophy (n = 2), only 
urinary meatus gap (n = 1)). Moreover, ovarian cyst were reported in 
five women.

3.1.3  |  Family history

A three-generation family pedrigree was established for 80 fami-
lies. A relevant family history was noted in 48/80 case (60%), as 
detailed below. Two families were identified with two or more 
relatives having MRKH syndrome. Two patients reported parental 
consanguinity. Infertility, of non-malformative or undetermined 
cause, was reported in a relative in 15 cases (see Figure S1, fam-
ily 1–15), and genital anomalies (including male genital malforma-
tions) were reported in 9 relatives (see Figure S1, family 1, family 
3, family 16 to 21). Nine patients had a relative with renal agenesis 
and four a relative with cardiopathy. Exposure to diethylstilbestrol 
(DES, Distilbene®) was reported in two families. In the first family, 
the father of the index case with MRKH syndrome was reportedly 
exposed to DES in utero. In the second family, proband's mother had 
in utero exposure to DES.

3.2  |  Primary outcome (Table 2)

In this cohort of 85 women, 51 (62.4%) underwent an exhaus-
tive evaluation of malformations according to the PNDS French 
guidelines and were consequently classified as having type I or 
type II MRKH syndrome based on the following rules: if the mor-
phological evaluation was not complete (absence of renal, cardiac 
or spinal evaluation, normal hearing), classification as type I was 
not possible, but the patient could be classified as having MRKH 
type II if a malformation had been identified on one of the exami-
nations performed. Type I or II MRKH classification was possible 
for 68/85 (80%) patients in our center. For the remaining 20%, at 
least one medical examination was missing meaning that the syn-
drome could not be classified. Of the 68 patients with a classified 
MRKH syndrome, 16 had type I and 52 type II.

3.2.1  |  Extra-genital assessment with renal, 
skeletal, and cardiac-associated malformations (Table 2)

Renal imaging data, by ultrasound or MRI, were available for 83/85 
patients (97.6%) and reported to be normal in 50 cases. The 33 ab-
normal cases had one or more renal malformations. Unilateral renal 
agenesis was the most frequent renal condition, affecting 12 pa-
tients. Other renal anomalies reported were ectopic pelvic kidneys 
(n = 8, for one or both kidneys), fused or horseshoe kidneys (n = 3), 
renal malrotation (n = 3), ureteral duplicity (n = 3), renal hypoplasia 
(n = 2), parenchymal atrophy (n = 1), unilateral renal fluid cyst (n = 1), 
bilateral renal microcysts (n = 1), asymmetric kidney size (n = 1), and 
unilateral dilation of excretory ducts (n = 1).

Spine x-ray data were available for 76/85 patients (89.4%) and re-
ported to be normal in 37 cases. The 39 abnormal cases had one or 
more skeletal malformations. Scoliosis was reported in 24 patients. 
Other skeletal abnormalities were segmental anomalies (n = 6), spina 
bifida (n = 6), hip or pelvis anomalies (n = 6, with pelvis tilt, agenesis of 
bilateral ischiopubic branches, coxa vara hips), fused vertebrae (n = 4), 
rib anomalies (n = 3, with agenesis/hypoplasia of the first or last pairs 
of ribs), scapular asymmetry or Sprengel deformity (n = 2), anomalies in 
the number of vertebrae (absent vertebrae, n = 2). One patient had uni-
lateral radial aplasia and aplasia of the thumb, one unilateral hypoplasia 
of the fibula, and one syringomyelia from T4 to the terminal cone.

Echocardiography was performed in 53/85 patients (62.4%) 
and was normal in all but two: one who presented a ventricular 
septal defect; and another presenting dilation of the ascending 
aorta at the Valsalva sinus (Z score + 3.5 DS) and tubular aorta (Z 
score + 3.5 DS).

3.2.2  |  Extension of the phenotype

Each woman was asked whether she had any hearing difficulties. If 
the answer was positive, an otorhinolaryngology consultation with 
audiometry was carried out. Eight patients presented hearing loss, 
mostly unilateral. Earlier audiometric tests were rarely available 
and could not determine whether the hearing loss was congenital 
or acquired. Hearing loss was reported by the patients as occurring 
during childhood in six cases, and acquired during adulthood in one 
(information not available for one case).

Cognitive abilities and an inquiry about psychiatric comorbidities 
were assessed for 79/85 woman (92.9%). Seven women had psychi-
atric disorders: depressive syndrome (n = 2), anxiety disorder (n = 2), 
anorexia nervosa (n = 1), bipolarity (n = 1), psychiatric follow-up in 
childhood without a diagnosis (n = 1).

Other clinical associations reported were one patient with a 
VACTERL association (esophageal atresia, unilateral radial aplasia, 
scoliosis, unilateral renal agenesis, ventricular septal defect), and 
another with anal imperforation, vertebral fusion, unilateral renal 
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    |  5COSPAIN et al.

agenesis, and epilepsy onset at 23 years. One patient had a cranio-
pharyngioma at 11 years and pituitary insufficiency. Two other pa-
tients had biological hyperprolactinemia.

3.3  |  Secondary outcomes (Table 3)

3.3.1  |  Management of aplasia of the upper 
two-thirds of the vagina

Of the 77/85 patients with vaginal aplasia, data concerning the 
management were available for 60 (Table 3): 33 underwent pro-
gressive dilation only (manually or with Franck's method using 

dilatators) and did not require surgery. Vaginal length was re-
ported for 25 patients on clinical examination and was ≥7 cm in 
16/25 patients (64% of the evaluated patients). Twenty-seven pa-
tients underwent surgery, using the Davydov procedure to create 
a neovagina (n = 19), the Vecchietti procedure (n = 2), or using a 
bowel segment (n = 4). The surgical procedure was not described 
in two cases.

3.3.2  |  Ovarian reserve assessment

An assessment of ovarian reserve for fertility preservation was pro-
posed for 31 patients under 36 years of age by AMH level. AMH was 

Number of 
individuals

% of 
subgroupa

% of all 
individuals 
(N = 85)

Individual with kidney assessment 83 97.6

Individual with abnormal renal assessment 33 39.8 38.8

Unilateral renal agenesis 12 14.5 14.1

Ectopic kidney 8 9.6 9.4

Renal malrotation 3 3.6 3.5

Horseshoe kidney 3 3.6 3.5

Ureteral duplicity 3 3.6 3.5

Renal hypoplasia or asymmetric kidney size 3 3.6 3.5

Parenchymal atrophy 1 1.2 1.2

Renal cyst 2 2.4 2.4

Unilateral dilatation of excretory ducts 1 1.2 1.2

Individual with spine x-ray 76 89.4

Individual with abnormal skeletal assessment 39 51.3 45.9

Scoliosis 24 31.6 28.2

Segmental anomalies 6 7.9 7.1

Spina bifida 6 7.9 7.1

Hip or pelvis anomalies 6 7.9 7.1

Fused vertebra 4 5.3 4.7

Absent ribs 3 3.9 3.5

Scapular asymmetry (Sprengel deformity) 2 2.6 2.4

Absent vertebrae 2 2.6 2.4

Individuals with cardiac ultrasound 53 62.4

Individual with abnormal cardiac assessment 2 3.8 2.4

Ventricular septal defect 1 1.9 1.2

Aortic dilatation 1 1.9 1.2

Deafness 8 9.4

MRKH type Ib 16 23.5 18.8

MRKH type IIb 52 76.5 61.2

aSubgroup: correspond to the number of patient how undergone the adequate evaluation 
(abdominal ultrasound or MRI for renal assessment, x-ray for spinal assessment, audiogram for 
deafness, echocardiography for cardiac assessment).
bClassification was available for 68 individuals following the criteria: the morphological evaluation 
is complete and normal for type I, or incomplete but showing at least one malformation for type II.

TA B L E  2  Primary outcome: Extra-
genital assessment and associated 
malformations.
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below 1.5 ng/mL in 7/31 patients (22.6% of the evaluated patients), 
at a median age of 28 years [21; 33], suggesting diminished ovarian 
reserve in these women (see Appendix S1).

3.3.3  |  Eligibility for UTx

In view of the UTx program, 21 women of our cohort evaluated for 
malformative assessment additionnaly underwent a vaginal length 
evaluation along with an AMH level. Among these 21 women, 14 were 
eligible UTx recipients (i.e., vaginal length ≥7 cm without using bowel 
segment and an AMH level >1.5 ng/mL). Relative to the entire cohort 
since 2004, this small selection of patients represented 16.5% (14/85).

4  |  DISCUSSION

The present report constitutes a comprehensive clinical description 
of 85 women with MRKH syndrome who underwent an extensive 
malformation assessment. 38% of the women were under-assessed 

for associated malformations according to the French national rec-
ommendations PNDS of 2021.2 This highlights the crucial role of 
expert centers, where patients with suspected MRKH syndrome 
should be referred to benefit from the most advanced technical fa-
cilities and up-to-date knowledge.

Recommendations regarding malformation assessments in the 
context of MRKH and UTx: In France, the evaluation for associated 
malformations in women with uterovaginal aplasia must include an 
ultrasound of the kidneys and urinary tract, and an x-ray of the 
skeleton (cervico-dorso-lumbar spine ideally which reduces expo-
sure to x-rays technology). An audiogram and a cardiac ultrasound 
are recommended based on medical history and clinical examina-
tion. In the family, additional investigations may also be proposed 
depending on the family history. A renal ultrasound for the par-
ents and siblings is at least recommended. These recommenda-
tions are similar to those established by the American College of 
Obstetricians and Gynecologists (ACOG) in 2018.10 Renal anomaly 
is the most prevalent condition associated with uterovaginal apla-
sia. In our cohort, kidney malformations were found in 38.8% of 
the all cases which is with a little higher than previous descriptions: 
29.6% of renal malformations were found in a German cohort of 
284 women,11 24% in another German cohort of 346 women,12 
34.2% in a Danish cohort of 168 women,1 and 13.1% in a Chinese 
cohort of 244 women.13 Skeletal anomalies are also reported in 
around 30% of cases,6,12,13 and in up to nearly 40%, depending on 
the cohort.13 In this cohort, radiographic anomalies of the skel-
eton or spine were found in 45.9% of cases, including six cases 
of spina bifida. This condition has previously been reported in 
some cases of MRKH.11,14,15 VACTERL association has also been 
reported in women with MRKH syndrome, suggesting a potential 
co-occurrence of these two rare syndromes.1,14 The frequency of 
associated malformations appears to be influenced by several fac-
tors, including ethnicity,16 genetic background,6,17 and the extent 
of the malformation assessment performed. These findings con-
firm the importance of systematically performing renal imaging and 
spinal radiography in women diagnosed with uterovaginal aplasia. 
Thus, we cannot classify as MRKH type I if morphological assess-
ment is incomplete. In a UTx project, it is essential to thoroughly 
assess the overall health of the recipient woman to avoid overlook-
ing any malformations or conditions associated with uterovaginal 
aplasia that could compromise the surgical procedure or result in a 
high-risk pregnancy. For example, kidney malformation could lead 
to UTx contraindication. We have to distinguish two situations: (1) 
kidney place in pelvis, which is a surgical contraindication because 
of potential problem of volume or place in pelvis for transplanted 
uterus plus pelvic kidney and also anatomy modification of pelvic 
vessels. (2) Alone kidney that could lead to decrease clearance of 
creatinine, which is a contraindication for UTx because of neph-
rotoxicity of immunosuppressive treatment that could lead to 
kidney insufficiency, but only one kidney with normal creatinine 
clearance is not a contraindication to UTx. Published data showed 
pre-eclampsia and HTA complications in UTx, with higher rate than 
general population but lower rate than pregnant renal transplanted 

TA B L E  3  Secondary outcome: Ovarian assessment and 
management of vaginal aplasia.

Number of 
individuals

% of 
subgroupa

AMH dosage 31

Median age at AMH dosage (years) 27 [16; 36]

Average AMH value (ng/mL) 3.5 [0.6; 11]

Number of individuals with AMH 
dosage <1.5 ng/mL

7 22.6

Median age for individuals with 
AMH dosage <1.5 ng/mL (years)

30 [21; 33]

Vaginal hypoplasia therapy with 
natural reconstruction or de Frank's 
method (only)

33

Vaginal length reported 25 75.8

Vaginal length not reported 8 24.2

Vaginal length <7 cm at last 
evaluation

9 36

Vaginal length ≥7 cm 16 64

Surgical vaginal reconstruction 27

Davydov procedure 19 70.4

Vecchietti procedure 2 7.4

Using a bowel segment 4 14.8

Evaluation of the secondary outcome 21

AMH >1.5 ng/mL + vaginal length 
≥7 cm without bowel segment

14 66.7

AMH >1.5 ng/mL + vaginal length 
<7 cm without bowel segment

4 19

AMH <1.5 ng/mL + vaginal length 
≥7 cm without bowel segment

3 14.3

aSubgroup: correspond to the number of individual how undergone 
adequate evaluation data was available.
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women. This higher rate of HTA complications is probably due to 
calcineurin inhibitor.18

For the 21 women with complete evaluation of both primary and 
secondary outcomes, 66.7% would have been eligible for a UTx at 
the time of consultation according to the main inclusion criteria of 
the UTx program19 (16.5% of the total cohort).

Ovarian reserve in women with MRKH syndrome and recom-
mendations for monitoring: Impaired ovarian reserve with low 
AMH levels was observed in 22.6% of the tested women who had 
consulted since 2020. In the literature, the hormonal profile of 
women with MRKH syndrome did not appear to be altered,20 as 
evidenced by the onset of thelarche and pubarche at a normal age. 
However, in a cohort of 30 women with MRKH syndrome, three 
had elevated AMH levels, suggesting a non-ovulating state.21 In a 
cohort of 50 women with MRKH type I and 50 with MRKH type 
II, no significant decrease in ovarian reserve was found compared 
to a control cohort.22 Comparing in vitro fertilization outcome in 
27 women with MRKH syndrome, a better response to ovarian 
hyperstimulation was found in women with type I MRKH.23 As 
these studies were conducted on small sample sizes, larger cohort 
studies would be valuable to improve knowledge in this field. We 
suggest that ovarian reserve should be assessed systematically 
at the time of initial diagnosis of MRKH or from the age of 18, 
to offer oocyte preservation and thus maintain eligibility for UTx 
(or gestational surrogacy if available in the country). Furthermore, 
it would be worth monitoring ovarian endocrine function over 
time in these women to identify the development of premature 
ovarian insufficiency and consequently initiate hormone replace-
ment therapy, as the average age of menopause is unknown in this 
condition.

Importance of family history: The fact that 60% of women 
presented a significant family history potentially related to MRKH 
syndrome (infertility or anomaly of the urogenital tracts) strongly 
supports the role of genetics and the need for family genetic in-
vestigation, which might suggest a variable penetrance or variable 
expressivity of certain genes of interest. Our findings show that 
MRKH is not a sporadic or isolated disease in many cases. This is 
an important element in the context of UTx, as women can expect 
to have offspring with their genetic heritage. It is therefore essen-
tial to provide them with appropriate genetic counseling whenever 
possible. Few studies have been conducted on very small cohorts 
of children born from UTx. These studies have not identified any 
syndromic associations in the offspring, although isolated malfor-
mations have occasionally been observed (caudally displaced ure-
thra, cryptorchidism24).5,25 However, the genetic basis of MRKH 
syndrome is still under investigation.17,26,27 When a Mendelian in-
heritance of MRKH is known, the risk of transmission to the child 
can be estimated, taking into account the incomplete penetrance 
and variable expressivity of certain genetic syndromes. In other 
cases, if MRKH syndrome is of indeterminate etiology, the evalu-
ation of the risk of malformations in the offspring would require 
studies on very large cohorts and could only be assessed through 

appropriate methodologies and statistical associations. We sug-
gest a careful follow-up of children born from UTx, in order to 
track the potential transmission of malformations.

Weaknesses of study: First, the recommendations have evolved 
since the first women included in the cohort were met in 2004, and 
the additional assessments could not be updated for all women. This 
introduces variability into the cohort. Second, the cohort contain a 
small group of women who had an AMH level and a vaginal length 
estimation. As a result, conclusions regarding the secondary out-
come are based on a small number of women.

5  |  CONCLUSION

In the era of the development of UTx programs, national and in-
ternational guidelines for women with MRKH women should inte-
grate initial ovarian function evaluation and longitudinal follow-up. 
Extensive assessment of the patients is essential for a UTx program 
and centralized management has become necessary to generate ac-
curate data. Furthermore, due to the significance of family history 
in many cases, genetic investigations and a careful follow-up of chil-
dren born from UTx should be proposed, to enhance understanding 
of MRKH and UTx issues.
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