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Case Report

Mayer-Rokitansky-Küster-Hauser syndrome with idiopathic 
central precocious puberty: a case report
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Background: Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome is mainly characterized by 
congenital aplasia of the uterus and the upper two-thirds of the vagina in females with normal secondary 
sex characteristics and female karyotype (46,XX). MRKH syndrome is typically diagnosed due to primary 
amenorrhea in adolescence and is very difficult to diagnose in childhood. MRKH syndrome combined with 
central precocious puberty (CPP) is extremely rare. In this article, we report a case of MRKH syndrome with 
idiopathic CPP (ICPP).
Case Description: A 7-year-old girl was presented with development of bilateral breasts for 1 year 
and relatively low body height. Based on her age, clinical signs, and laboratory findings, she was initially 
diagnosed with ICPP and treated with sustained-release gonadotropin-releasing hormone analog (GnRHa) 
therapy, and recombinant human growth hormone (rhGH) therapy from the 6th month onwards. During the 
follow-up, ultrasound and magnetic resonance imaging showed no uterus or uterine neck, an unclear vaginal 
structure, and normal ovaries. Her chromosome karyotype was 46,XX. A pediatric gynecological examination 
showed colpatresia. She was finally diagnosed with MRKH syndrome combined with CPP. After the GnRHa 
and rhGH treatment, her height became normal compared to her peers, and her bone age development was 
delayed.
Conclusions: The present case suggests the possibility of concomitant CPP in patients with MRKH 
syndrome. The gonads and sexual organs of children with precocious puberty should be carefully monitored 
and assessed to exclude any sexual organ disorders.
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Introduction

Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome 
is a congenital syndrome characterized by the complete 
absence or hypoplasia of the Müllerian ducts, including 
the fallopian tubes, uterus, and upper two-thirds of the 
vagina and has an estimated prevalence of 1 in 5,000 live 
female births (1). MRKH syndrome is classified into the 
following two subtypes: type 1, which is characterized by 
isolated abnormalities of the reproductive system; and type 
2, which is additionally characterized by renal and skeletal 
malformations and a short stature (2). Most children 
with MRKH syndrome have a normal vulva, and normal 
ovarian function, develop secondary sexual characteristics 
in puberty and display no symptoms in childhood. The 
diagnosis is often made when primary amenorrhea or 
dyspareunia occurs. A previous study from the department 
of gynecology has reported that Chinese patients have a 
mean age of 23.24±5.37 years at the first visit of MRKH 
syndrome (3).

Precocious puberty (PP) is a common pediatric disorder 
of sexual development. MRKH syndrome accompanied 
by PP is extremely rare (4,5), and only one case of MRKH 
syndrome combined with central precocious puberty (CPP) 
has been reported worldwide to date. In this study, we report 
a case of MRKH syndrome with idiopathic CPP (ICPP) to 
provide evidence for the diagnosis and treatment of MRKH 
syndrome with CPP. We present this article in accordance 

with the CARE reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-23-181/rc).

Case presentation

A 7-year-old girl was admitted to the Huzhou Maternity 
& Child Health Care Hospital (Huzhou, China) in March 
2020. She had been developing bilateral breasts for >1 year. 
She had no history of hormone usage and no growth spurt. 
The parents denied consanguineous marriage and had no 
history of abnormal puberty. The patient had a height of 
118.9 cm [−1.0 standard deviation score (SDS)], and a bone 
age (BA) of 9 years (height for BA: −3.04 SDS). She was 
Tanner stage B2 for breast development and Tanner stage 
1 for pubic hair development. Her vulva resembled that 
of a young girl. Gross observation of the clitoris showed 
no abnormality, and no labia fusion was found. No axillary 
hair, multiple-mole sign in the facial area, webbed neck, 
increased distance between breasts, or thyroid enlargement 
were observed.

The patient’s luteinizing hormone (LH) was 0.9 IU/L 
(reference range, <0.2 IU/L), follicle-stimulating hormone 
(FSH) was 2.2 IU/L (reference range, 0.18–3.38 IU/L), estradiol 
(E2) was 42.1 pmol/L (reference range, <125.5 pmol/L), and 
testosterone (T) was <0.087 nmol/L. After gonadotropin-
releasing hormone (GnRH) stimulation, her peak LH was  
12.1 IU/L, peak FSH was 12.6 IU/L, and the LH/FSH ratio 
was 0.96.

An ultrasound examination of the pelvic cavity showed 
that the size of uterus was 1.6 cm × 1.4 cm × 0.5 cm, the 
size of the left ovary was 1.9 cm × 1.6 cm × 1.4 cm (2.3 mL),  
the size of the right ovary was 2.1 cm×1.7 cm×1.0 cm 
(2.0 mL), and the size of the follicles were >0.4 cm in the 
bilateral ovaries. An ultrasound examination of the bilateral 
breasts showed that the size of the left and right breast was  
1.7 cm × 0.9 cm, and 1.8 cm × 1.0 cm, respectively. 
Magnetic resonance imaging (MRI) showed that the 
pituitary gland was about 3.1 mm in height.

The patient was initially diagnosed with ICPP and 
after 5 months of gonadotropin-releasing hormone 
analog (GnRHa) (leuprorelin 3.75 mg, one subcutaneous 
injection/28 d) therapy alone, she started combined 
r e c o m b i n a n t  h u m a n  g r o w t h  h o r m o n e  ( r h G H ;  
0.15 IU/kg/d q.n.) therapy. After the treatment, her height 
increased from −1.0 SDS to a comparable average height, 
and her height for BA SDS increased from −3.04 to −1.27 
(Figure 1).

At the 17-month follow-up visit, an ultrasound showed 
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Figure 1 MRI of the pelvic cavity. (A,B) Cross-sectional and sagittal T2WI MRI images showing the absence of the uterus and unclear 
vaginal structures (arrow); (C) coronal image showing the shadows of multiple follicles in the bilateral ovaries (arrows). MRI, magnetic 
resonance imaging.

Figure 2 Changes in the height and weight of the girl during 
treatment. The numbers 97, 75, 50, 25, and 3 indicate the 
percentiles of height, according to the normative values for 
Chinese children. rhGH, recombinant human growth hormone; 
MRKHS, Mayer-Rokitansky-Küster-Hauser syndrome; GnRHa, 
gonadotropin-releasing hormone analog; CPP, central precocious 
puberty.

no uterus. Pelvic MRI showed no uterus or cervix; the 
vaginal structure was unclear between the rectum and the 
bladder (Figure 2). A pediatric gynecologic examination 
showed no normal vaginal orifice, and a longitudinal 
opening of approximately 1.5 cm. Her chromosome 
karyotype was 46,XX. A diagnosis of MRKH syndrome with 
concomitant ICPP was finally confirmed. An ultrasound of 
the abdomen and urinary tract showed no abnormality, and 
echocardiography and a hearing test also returned normal 
results. A whole spine X-ray showed that the thoracic spine 
was slightly bent on the right side (at a Cobb angle of 5°), 
and the disease was considered type I MRKH syndrome.

Whole-exome sequencing (WES) and chromosomal 
microarray analysis (CMA) were performed. Samples were 
prepared using the IDT xGen Exome Research Panel v1.0 
(IDT, Coralville, IA, USA). Final quantified libraries were 
seeded onto an Illumina flow cell and sequenced using 
paired-end 150 cycle chemistry on the NovaSeq 6000 
(Illumina, San Diego, CA, USA). Initial data processing, 
base calling, alignments to the human genome assembly 
GRCh37 (hg19) and variant calls were generated by various 
bioinformatics tools. The mean sequence coverage per base 
was approximately 100X, and at least 95% of the regions 
were covered at no less than 20X. The interpretation of 
sequence variants was performed according to the American 
College of Medical Genetics and Genomics (ACMG). WES 
showed no genetic variation related to clinical phenotype, 
and no obvious genomic imbalance was detected in the CMA.
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After confirming the diagnosis and a discussion with the 
parents, the GnRHa treatment was stopped based on the 
parents’ wishes, and rhGH treatment was continued. The 
patient was followed-up.

This study was approved by the Ethics Committee of 
the Huzhou Maternity & Child Health Care Hospital  
(No. 2022-J-009). All procedures performed in studies were 
in accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was taken from the patient’s guardians for publication of 
this case report and accompanying images. A copy of the 
written consent is available for review by the editorial office 
of this journal.

Discussion

This case illustrates the possibility of concomitant CPP 
in patients with MRKH syndrome. Once a diagnosis of 
MRKH syndrome is suspected, further examinations, 
including imaging, karyotyping/chromosome analysis, 
and serum hormone status tests, should be undertaken 
to confirm the diagnosis. MRI has an unmatched role in 
diagnosing MRKH syndrome (6), as its high resolution for 
soft tissues facilitates the clear visualization of abnormalities 
of the uterus, vagina, and ovaries, and enables the evaluation 
of any accompanying deformities (7).

An ultrasound examination is widely used for the 
auxiliary examination of the gonads of children with CPP, 
as it is non-invasive, easy to perform, and low cost (8,9). 
In this case, the diagnosis was initially missed due to the 
false negative results of the first transabdominal ultrasound. 
Transabdominal ultrasound examination is dependent on 
the experience and skill of the operator, the results may 
have poor accuracy and insufficient objectivity. In the 
present case, a pelvic ultrasound before treatment showed 
that the size of the “uterus” was relatively small according 
to the ovary volume. However, due to a limited experience 
of a sonologist, this image was misidentified as a uterus. A 
pelvic ultrasound re-examination during treatment showed 
no uterus, and thus pelvic MRI was suggested, but this was 
refused by the parents twice. A pelvic MRI examination 
performed after the 3rd ultrasound examination confirmed 
the diagnosis of MRKH syndrome.

The causes of MRKH syndrome remain unclear and might 
involve various environmental and genetic factors. Candidate 
genes mainly include mutations in LHX1, HNF-1B,  
TBX6, WNT9B, WNT4, HOXA, and GREB1L (10). The 

deletion or duplication of various chromosomal regions, 
including 1q21.1, 1p31-1p35, 16p11.2, 17q12, 22q11.21, 
and Xp22, have also been reported (11). To date, such 
chromosomal aberrations have only been detected in a few 
patients with MRKH syndrome, and these mutations are 
not specific to MRKH syndrome. GnRH-dependent PP is 
caused by the premature activation of the hypothalamic-
pituitary-gonadal axis, and the activation and inactivation 
mutations of the KISS1, KISS1R, MKRN3, and DLK1 
genes have been demonstrated to be associated with CPP 
(12,13). As the genetic causes of MRKH syndrome and 
CPP are different, these two diseases seem to be genetically 
unrelated. Therefore, it is speculated that in the present 
case, the occurrence of MRKH syndrome and CPP was a 
coincidence. Although a previous study (4) suggested that 
early stimulated FSH-related pathway may contribute 
to PP in MRKH syndrome, in our case, FSH was not 
elevated. More data is needed for further understanding the 
pathogenetic mechanism for CPP in MRKH syndrome. 

The treatments  for  MRKH syndrome inc lude 
psychological counseling and the correction of anatomical 
abnormalities. Various non-surgical vaginal dilation and 
Surgical vaginoplasties have been suggested for vaginal 
construction. In relation to the timing of the treatment, 
vaginal construction can only be performed after sexual 
maturity and if the patients are willing to be treated. 
Sustained-release GnRHa therapy is generally used to 
treat CPP, and the feasibility of GnRHa treatment for 
CPP children with combined MRKH syndrome remains 
unknown. Ai et al. (5) reported 4 cases, but only 1 patient 
was confirmed to have a diagnosis of CPP and type1 
MRKHS, and GnRHa treatment was not prescribed. In the 
present case, the uterus was not found, but the development 
of the ovaries and the secretion of estrogen were normal. 
The GnRHa treatment inhibited the secretion of estrogen, 
which can delay the development of BA, and have a 
beneficial effect in increasing the final height outcome. 
Theoretically, GnRHa could be used for the treatment 
of CPP in children with MRKH syndrome to inhibit the 
development of BA.

Conclusions

MRKH syndrome and CPP occur together extremely 
rarely, MRKH syndrome should be considered in girls 
when an ultrasound examination shows uterus absence or 
maldevelopment, even in girls with PP. GnRHa therapy 
could be used for the treatment of CPP in children with 
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MRKH syndrome to inhibit the development of BA. 
Psychological support could be more important than the 
treatment of anatomical abnormalities in patients with 
MRKH syndrome (1). Early diagnosis is important, as it 
could enable psychological and emotional support to be 
provided to the children, parents, and guardians.
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