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Summary

Primary amenorrhea could be caused by disorders of four parts: disorders of the outflow tract, disorders of the ovary, 
disorders of the anterior pituitary, and disorders of hypothalamus. Delay in diagnosis and hormone substitution therapy 
causes secondary osteoporosis. Herein, we report a case of a 23-year-old phenotypical female who presented with 
primary amenorrhea from 46, XX gonadal dysgenesis but had been misdiagnosed as Mayer–Rokitansky–Kuster–Hauser 
(MRKH) syndrome or Mullerian agenesis. The coexistence of gonadal dysgenesis and MRKH was suspected after laboratory 
and imaging investigations. However, the vanishing uterus reappeared after 18 months of hormone replacement therapy. 
Therefore, hormone profiles and karyotype should be thoroughly investigated to distinguish MRKH syndrome from 
other disorders of sex development (DSD). Double diagnosis of DSD is extremely rare and periodic evaluation should be 
reassessed. This case highlights the presence of estrogen deficiency state, the uterus may remain invisible until adequate 
exposure to exogenous estrogen.
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Learning points:

•• An early diagnosis of disorders of sex development (DSD) is extremely important in order to promptly begin 
treatment, provide emotional support to the patient and reduce the risks of associated complications.

•• Hormone profiles and karyotype should be investigated in all cases of the presumptive diagnosis of Mayer–
Rokitansky–Kuster–Hauser (MRKH) syndrome or Mullerian agenesis.

•• The association between 46, XX gonadal dysgenesis and Mullerian agenesis has been occasionally reported as a 
co-incidental event; however, reassessment of the presence of uterus should be done again after administration of 
exogenous estrogen replacement for at least 6–12 months.

•• A multidisciplinary approach is necessary for patients presenting with DSD to ensure appropriate treatments and 
follow-up across the lifespan of individuals with DSD.

Background

Disorders of sex development (DSD) have genetically and 
clinically heterogeneous phenotypes and are rarely seen 
in their clinical practice (1). DSD can present to various 

medical specialists and at different ages. Over the last 
decade, both genetic diagnosis and clinical treatments 
have advanced considerably but the fundamental concept 
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remains the same in which the endocrinologist plays a 
key role in coordinating investigations and management 
in the context of multidisciplinary approach.

In patients who presented with primary amenorrhea, 
Mayer–Rokitansky–Kuster–Hauser (MRKH) syndrome or 
Mullerian agenesis is one of the differential diagnosis in 
patients with 46, XX karyotype. It is reported to be the 
cause of primary amenorrhea up to 15% (2). Patients with 
Mullerian agenesis lack all derivatives of the mullerian 
ducts (fallopian tubes, uterus, cervix, and upper vagina) 
but have ovaries and undergo puberty, with appropriately 
timed breast development and growth of axillary and 
pubic hair. Hormone profiles and associated congenital 
anomalies should be thoroughly investigated in all 
cases of the presumptive diagnosis of this condition. 
Determining the presence or absence of secondary sexual 
characteristics especially breast development is a simple 
first step to ensure the presence of circulating estrogen level 
(3). In adolescent or adult patients without the secondary 
sexual characteristics, other differential diagnoses or 
the probability of co-occurrence of other diseases are 
warranted (4). It should be emphasized that the uterus 
may not be visible to various imaging modalities even to 
laparoscopy in patients with severe estrogen deficiency 
(5). Therefore, the diagnosis of Mullerian agenesis should 
be re-evaluated again after at least 6–12 months of 
exogenous estrogen replacement.

Herein, we describe an interesting case of a female 
patient who presented with primary amenorrhea since the 
age of 16 years and had been misdiagnosed as Mullerian 
agenesis without additional hormonal tests. This case 
highlights the importance of detailed investigations 
before making a presumptive diagnosis of Mullerian 
agenesis

Case presentation

A 23-year-old virgin Thai female presented with primary 
amenorrhea and poor breast development. Her perinatal 
and neonatal period was uneventful. The patient had no 
family history of significant congenital abnormalities. She 
was evaluated with the problem of primary amenorrhea 
from a local gynecologist at the age of 16 years. Only 
karyotype and pelvic ultrasonography were tested 
with no further evaluations. The chromosome study 
confirmed normal 46, XX karyotype. No details of pelvic 
ultrasonography were obtained, but the patient had been 
told that her uterus was absent. No treatment was given 
at that time and she was lost to follow-up after a few 
clinic visits. After having been given diagnosis of MRKH 

syndrome, she never menstruated and had no breast 
development.

At the initial visit at our hospital, her height and 
weight were 157 cm and 49 kg, respectively. There was 
no feature suggestive of Turner syndrome and no skeletal 
deformity was found. The secondary sexual characteristics 
assessment showed breast Tanner stage I and pubic hair 
stage III. Female external genitalia and a normal vagina 
ending in a blind pouch were found at the gynecological 
exam. The remainder of the physical examination was 
normal.

Investigation

Due to the absence of breast development, the presumptive 
diagnosis of MRKH syndrome or Mullerian agenesis was 
questioned. The initial laboratory investigation in our 
hospital revealed hypergonadotrophic hypogonadism 
(FSH 130 IU/L, LH 2 IU/L, serum estradiol <5 pg/mL) 
with confirmed 46, XX karyotype. Internal genitalia 
(ovaries, uterus, and upper two third of vagina) and 
streak gonad could not be identified on the pelvic 
magnetic resonance imaging (MRI). Other investigations 
including complete blood count, renal function, liver 
function, prolactin hormone, and thyroid function test 
revealed normal results. Bone density scan (DEXA scan) 
revealed osteoporosis at the lumbar spine (T score −2.7) 
and osteopenia at the hip (T score −1.5). The diagnosis 
of 46, XX gonadal dysgenesis associated with MRKH 
syndrome was suspected based on both absence of 
uterus and ovaries. Skeletal survey by X-rays revealed no 
associated anomalies of the spines. The DNA sequence 
analysis included potential genes panel associated with 
46, XX gonadal dysgenesis (WNT4, WNT9, RSPO1, SOX9, 
NROB1, GATA4, STAR, WT1) revealed no pathogenic 
variants.

Treatment

The patient was started on hormonal substitution therapy 
with 0.625 mg of daily oral conjugated equine estrogen 
(Premarin). Six months later, the patient showed a Tanner 
breast stage III and further developed into a Tanner breast 
stage V at 18 months after treatment. Oral calcium and 
vitamin D were also given to prevent further bone loss. 
The improvement of bone mineral density was observed 
at the repeated DEXA scan at 18 months but still revealed 
osteopenia at the lumbar spine (T score at the lumbar 
spine increased from −2.7 to −2.2 and T score at the hip 
increased from −1.5 to −1.3).
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Outcome and follow-up

An ultrasound of the pelvis was repeated at 18 months. 
Unexpectedly, newly detected 1.3 × 3.8 cm rudimentary 
uterine buds were noted with no demonstration of both 
ovaries and upper part of vagina. Pelvic MRI was done to 
confirm the presence of a growing uterus at 24 months 
(uterine dimension 1.8 × 2.9 × 4.9 cm, endometrial 
thickness 1.3 cm) after the beginning of estrogen treatment 
as shown in Fig. 1. Based on the reappearance of a normal 
uterus which has a size equivalent to a normal 16-year-old 
girl, the diagnosis of pure 46, XX gonadal dysgenesis only 
without Mullerian agenesis was established. The patient’s 
treatment had been converted from estrogen only into a 
cyclical oral estrogen/progesterone replacement therapy 
(10 mg of cyclic medroxyprogesterone acetate 10 days 
in each cycle) to prevent unopposed estrogen effect on 
uterus. At present, no breakthrough menstruation occurs 
yet. She has been informed about future options for 
having children by adoption or gestational surrogacy. The 
patient was able to cope with her definite diagnosis and 
understand her disease very well.

Discussion

In the present case, we pointed out the critical gaps in 
misdiagnosis of MRKH syndrome or Mullerian agenesis in 
a patient with 46, XX gonadal dysgenesis. Such a diagnosis 
has therapeutic and psychological consequences. MRKH 

syndrome is estimated to occur in as many as one in 5000 
women and is usually first recognized in late puberty 
when menstruation fails to occur (2). But it should be 
emphasized that this condition has normal ovarian 
function. Hormonal investigations are mandatory to 
ensure the right diagnosis. Another important clue in 
this patient is lack of breast development which should 
signal the possibility of estrogen deficiency. For patients 
in a prepubertal state, premature diagnosis of MRKH 
syndrome should be cautioned from underdevelopment 
of uterus which could be missed in all imaging modalities 
from very tiny size of uterine bud. Even laparoscopy can 
miss a small uterus due to limitation of surgical field.

The issue of uterine hypoplasia in patients with 
severe estrogen deficiency was reported in 2010 (5), but 
this potential pitfall in diagnosis has only recently been 
highlighted in the recent article (6). The dual diagnosis 
of MRKH syndrome and 46, XX gonadal dysgenesis 
(absence of uterus and both ovaries) in previous case 
reports were questioned because most reports did not 
have follow-up imaging of uterus again after adequate 
estrogen replacement (7, 8, 9). Subsequent identification 
of the uterus needs to be re-evaluated after at least 
6–12 months of estrogen replacement. Treatment with 
estrogen and progesterone are required for reducing the 
risk of endometrial hyperplasia and carcinoma, which 
will increase due to long-term application of estrogen 
without opposition. In our patient, a rudimentary uterus 
was suspected from pelvic ultrasonography at 18 months 

Figure 1
MRI of the pelvis before and after estrogen 
replacement for 24 months. (A) An axial 
T2-weighted image showed bladder and rectum 
without interposition of uterus before estrogen 
replacement. (B) A sagittal T2-weighted image 
revealed the absence of uterus and ovaries 
before estrogen replacement. (C) An axial 
T2-weighted image at 24 months after estrogen 
treatment revealed the presence of growing 
uterus and upper vagina shows a vagina 
(arrowheads). (D) A sagittal T2-weighted image 
after estrogen replacement (arrowheads).
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after the start of estrogen replacement and then later 
was confirmed by pelvic MRI. Uterus could continue 
to grow into adult size after several years of estrogen 
administration and these patients might have successful 
pregnancy with in vitro fertilization using donor oocytes.

Gonadal dysgenesis is an infrequent cause for 
primary amenorrhea (less than 1:100 000) which some 
cases had been associated with insufficient expression of 
pro-ovarian genes (such as WNT4, RSPO1, FOXL2, etc.) 
(10). However, many genes for ovarian development 
remain unknown and in most cases of 46, XX gonadal 
dysgenesis the cause remained unidentified candidate 
genes. From a clinical point of view, clinicians should 
focus on long-term effects of estrogen deficiency which 
represents an important risk factor for neurological, 
metabolic, cardiovascular health problems and bone 
health problems. Early initiation of estrogen therapy is 
essential to minimize bone loss. Moreover, lifelong oral 
calcium and vitamin D supplement should be given to 
maintain bone health. Bisphosphonates should be used 
only in patients with severe bone loss and in which 
estrogen replacement therapy failed to improve the bone 
condition.

In conclusion, we reported a case of female patient 
who presented with primary amenorrhea from 46, XX 
gonadal dysgenesis but had been misdiagnosed as MRKH 
syndrome. Pelvic ultrasonography only without further 
investigations can be misleading in the evaluation of 
primary amenorrhea. In the presence of severe estrogen 
deficiency, premature diagnosis of MRKH syndrome 
should be avoided. Focused physical examinations and 
hormone profiles are necessary to distinguish MRKH 
syndrome from other disorders of sex development. An 
early and accurate diagnosis of 46, XX gonadal dysgenesis 
is important for the provision of proper long-term 
management and of emotional support to the patient.
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