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Mayer-Rokitansky-Küster-Hauser syndrome (MRKHS) is a rare congenital anomaly of the genital tract. Since the secretion of sex
hormones from the ovaries is preserved, leiomyomas and adenomyomas, which are estrogen-dependent diseases, may develop
from the uterine remnant. In contrast, patients with myotonic dystrophy type 1 (DM1), the most common dystrophy in adults,
are considered to be at high risk for benign tumors of the female reproductive system, such as uterine leiomyomas and ovarian
cysts. A rare case of huge leiomyomas arising from bilateral uterine remnants in a woman with MRKHS with coexisting DM1
is presented. Her chief complaint was abdominal distension. On pelvic magnetic resonance imaging (MRI), two solid pelvic
masses showing low signal intensity on T2-weighted imaging were seen. Both the uterine corpus and cervix were unclear, but
bilateral ovaries were observed normally on MRI. Two uterine leiomyoma-like masses connected by a band of fibrous tissue
were found by laparotomy. As with the MRI findings, the uterine cervix and vagina could not be detected macroscopically.
Normal bilateral adnexa and round ligaments were identified. All of her symptoms improved after hysterectomy.

1. Introduction

Mayer-Rokitansky-Küster-Hauser syndrome (MRKHS) is a
rare congenital anomaly of the genital tract. Although the etiol-
ogy of MRKHS remains unexplained, the incidence of MRKHS
has been estimated as approximately 1 in 4000–5000 female
live births [1]. This disease is characterized by aplasia or hypo-
plasia of the uterus and upper 2/3 of the vagina. The
patients present with a normal female appearance (pubic
hair and breast development are Tanner stage 5) and nor-
mal 46 chromosomes, XX female karyotype. Renal, skeletal,
ear, or cardiac malformations are known as the major
extragenital anomalies. In most cases, the diagnostic trigger
is eugonadal primary amenorrhea in adolescence. Since the
secretion of ovarian hormones from the ovaries is normally

preserved, there is a potential for the development of
estrogen-dependent diseases, such as uterine leiomyomas
and adenomyomas, from uterine remnants. However, there
are few reports of leiomyoma cases developing from uterine
remnants of MRKHS.

In contrast, myotonic dystrophy type 1 (DM1) is a mul-
tisystem, autosomal dominant disorder known for its skele-
tal muscle manifestations. The incidence of DM1 ranges
between 0.5 and 18.1 per 100,000 populations [2]. DM1 is
the most common dystrophy in adults, and is caused by tri-
nucleotide repeat expansion of cytosine–thymine–guanine
(CTG) in the 3′-untranslated region (3′-UTR) of dystrophy
protein kinase gene (DMPK) on chromosome 19q 13.3. It
has been reported that patients with DM1 are at high risk
for benign tumors of the female reproductive system, such
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as uterine leiomyomas [3]. Expanded CTG repeats in tumor
tissue are considered to increase the risk for tumorigenesis
through the abnormal splicing of mRNA transcription [4].

A rare case of huge leiomyomas arising from bilateral
uterine remnants in an MRKHS patient with coexisting
DM1 is presented.

2. Case Report

A 50-year-old woman visited our institution due to a com-
plaint of abdominal distension. She had a history of primary
amenorrhea and was previously diagnosed with DM1 based
on clinical features, such as progressive muscle weakness of
the limbs. On genetic testing, her CTG repeat length in the
3′-UTR of DMPK exceeded 1200 repeats.

A gynecologic examination identified a blind-ending
vagina and deficiency of the uterine cervix. Transrectal ultra-
sonography showed no uterine corpus and no cervix. On
pelvic magnetic resonance imaging (MRI), two solid pelvic
masses (19 and 4 cm in diameter, respectively), that showed
low signal intensity on T2-weighted imaging were seen
(Figure 1). The bigger mass grew beyond the sacral promon-
tory. Although both the uterine corpus and cervix were unclear,
normal bilateral ovaries were observed. No malformation of the
urinary tract was found on drip infusion pyelography. The

serum levels of estradiol and follicle-stimulating hormone were
within normal ranges. All preoperative blood tests, including
ovarian tumor markers and physical examinations, were nor-
mal. Based on the above results, she was diagnosed with
MRKHS for the first time, and leiomyomas arising from bilat-
eral uterine remnants were suspected preoperatively. Because
the tumor was too bulky to treat with laparoscopic surgery, a
total abdominal hysterectomy was performed. Two huge
masses, like uterine leiomyomas, connected by a band of
fibrous tissue were observed (Figure 2). The uterine cervix
and vagina could not be observed clearly, whereas bilateral
adnexa and round ligaments were identified. The total weight
of the excised tissues was 1750g. No complications occurred
perioperatively, and all symptoms, including abdominal disten-
sion and frequent urination, were completely relieved after sur-
gery. Histological examination of the masses growing from
bilateral uterine remnants showed the findings of leiomyoma.
In the tumors and fibrous band connecting the uterine rem-
nants, there was no glandular epithelium.

3. Discussion

This is the first report of huge leiomyomas arising from
bilateral uterine remnants in a woman with MRKHS with
coexisting DM1. MRKHS is generally classified into two

(a)

(b)

Figure 1: MRI findings on T2-weighted imaging. MRI shows two solid pelvic masses. (a) White and (b) black arrows indicating the different
masses.
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types according to the degree of morphological abnormality
[5]. Type I MRKHS shows complete uterine aplasia in the
presence of two rudimentary horns linked by a salpinx. Type
II MRKHS is characterized by symmetric or asymmetric uter-
ine hypoplasia, involving aplasia of one or two horns, or by a
size difference between the two horn rudiments. This patient
had two rudimentary uterine remnants, cervical agenesis,
and vaginal hypoplasia, corresponding to type I MRKHS.

The American Fertility Society Classification of 1988 has been
the most common to classify Müllerian anomalies. However,
this was insufficient for MRKHS patients because it lacked
the assessment of vaginal and cervical anomalies. The Amer-
ican Society for Reproductive Medicine published a modi-
fied classification for more accurate diagnosis in 2021.
According to this classification, MRKHS was classified as
Müllerian agenesis [6].

a
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Figure 2: Huge leiomyomas arise from the uterine remnant of MRKHS. (a) Two masses, connected by a band of fibrous tissue, are observed.
(A: a larger mass arising from the left uterine remnant; B: a small mass arising from the right uterine remnant; C: normal bilateral adnexa;
and D: pouch of Douglas). (b) The specimen of the mass resembles uterine leiomyoma.

Table 1: Leiomyomas arising from uterine remnants in MRKHS patients.

No. Authors Year Country Age (y) Diameter of leiomyoma (cm)

1 Rhee CS et al. [8] 1999 South Korea 49 10

2 Tsin DA et al. [9] 2000 Astoria 36 8.5

3 Edmonds DK et al. [10] 2003 England 70 10

4 Jadoul et al. [11] 2004 Belgium 42 10

5 Deligeoroglou E et al. [12] 2004 Greece 38 5.9

6 Deligeoroglou E et al. [12] 2004 Greece 42 4.8

7 Lamarca M et al. [13] 2009 Spain 35 5

8 Fukuda J et al. [14] 2010 Japan 50 7

9 Rawat KS et al. [15] 2013 India 35 16

10 Kundu K et al. [16] 2014 USA 40 9

11 Vidyashree PG et al. [17] 2015 India 40 10

12 Kulkarni MM et al. [18] 2015 India 25 5

13 Girma WM et al. [19] 2015 Ethiopia 40 18

14 Sharma R et al. [20] 2017 India 45 18

15 Amaratunga T et al. [21] 2017 Canada 66 4.5

16 Blontzos N et al. [22] 2019 Greece 44 10

17 Jokimaa V et al. [23] 2020 Finland 47 5.5

18 Albahlol IA et al. [24] 2020 Egypt 45 15

19 Ibidapo-Obe O et al. [25] 2021 USA 47 19

20 Qiu S et al. [26] 2021 China 31 10

21 Jain N et al. [27] 2022 India 28 10

22 Parra CM et al. [28] 2022 USA 44 12
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Beecham et al. reported on MRKHS with a myoma first
in 1977 [7]. Based on our literature review (22 MRKHS
patients with remnant leiomyomas) [8–28], the median
diameter of leiomyomas is 10 cm (range 4.5–19 cm), and
the median age of the patients is 42 years (range 25–70 years;
Table 1). The present case had one of the largest leiomyomas
arising from uterine remnants of MRKHS of the previous
reports. For precise imaging when genital tract anomalies
are suspected, ultrasonography has limitations for accurate
diagnosis of Müllerian duct anomalies, including MRKHS.
In contrast, MRI has nearly 100% accuracy in the diagnosis
of Müllerian duct anomalies [29] and identification of rudi-
mentary uteri and ovaries in MRKHS patients [30], because
T2-weighted imaging can depict pelvic soft tissues, such as
the uterus and vagina.

Several case reports have suggested that DM1 patients
are at high risk for benign and malignant tumors, as typified
by pilomatrixoma. The data regarding DM1 patients
(n = 409) enrolled in the UK Myotonic Dystrophy Patient
Registry demonstrated that tumors of the female reproduc-
tive system were the most common benign tumors [3].
Malignant tumors derived from the female genital tract were
not reported in that study. Moreover, a larger-size study
demonstrated that the hazard ratio (HR) for uterine leio-
myoma was elevated in DM1 females related to DM1-free
individuals (HR=2.7; 95% confidence interval = 1.22–5.88)
[31]. Although the molecular mechanism is not determined,
some findings were as follows: (i) CTG repeat in several
tumors of DM1 patients [32]; and (ii) cells with larger
CTG repeat expansions had a growth advantage over those
with smaller expansions in cultured normal lymphoblastoid
cell lines [33]. In addition, Khajavi et al. suggested that this
expansion of the CTG repeat was attributable to increased
cell proliferation via ERK1/2. In the review relevant to neo-
plasms in DM, Mueller et al. suggested that abnormal accu-
mulation of β-catenin via the Wnt/β-catenin signaling
pathway may play an important role in DM-related tumori-
genesis [34]. In the presence of Wnt signaling, the phos-
phorylation and degradation of β-catenin are blocked,
therefore, the accumulation of β-catenin in the nucleus is
led. The accumulated β-catenin promotes transcriptional
activation of c-Myc and cyclin D1, consequently leading to
cell proliferation. On the other hand, it has been previously
reported that CTNNB1 (the gene of β-catenin) is aberrantly
expressed in uterine leiomyoma tissue compared with normal
myometrium [35]. These findings indicate that β-catenin may
play a causal role in uterine leiomyoma development in DM1
patients. Furthermore, research is needed to elucidate the eti-
ology associated with tumor development in DM1. In the
present case, the coexisting DM1 may have contributed to
the enormous growth of the leiomyomas of the uterine rem-
nants. When a DM1 patient complains of a lower abdominal
mass, uterine myoma should be kept in mind.
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