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Case Report
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Abstract

Introduction:

Atypical Mayer-Rokitansky-Kiister-Hauser (MRKH) syndrome is a congenital disorder characterized
by agenesis or ag(lasu; of the uterus and upper part of the vagina in a female with a normal female
karyotype (46, XX) with associated extra-genital anomalies such as renal, skeletal, auditory and cardiac
malformations. Sporadic cases are common but there is growing evidence of familial cases. We report
two cases of Mayer-Rokitansky-Kiister-Hauser (MRKH% syndrome in siblings from the same family,
with their father exhibiting unilateral renal hypoplasia.

Case Description:

A 19-year-old female presented with the complaint of primary amenorrhea. She had undergone patent
ductus arteriosus device closure at the age of 6 years. There were no features of hyperandrogenism. Her
family history revealed that her father had left renal hypoplasia. On examination she had short stature
and scoliosis. She had tanner 5 breast development and pubic hair distribution. She had normal female
karyotyping 546 XX) and hormonal profile was within normal range with no abnormalities. Her MRI
abdomen and pelvis showed an absent uterus and up]per % of the vagina, single pelvic kidney with
normal ovaries. Her younger sister who was 16 years old was also investigated for Enmary amenorrhea.
She was also short and had Tanner stage 5 breast development and normal pubic hair distribution. Her
hormonal profile was normal, but E)elvic ultrasound revealed bilateral pelvic kidne?/s, an absent uterus,
a%(}.bilateral ﬁvaries located in the left and right iliac fossae, suggesting the possibility of MRKH in the
sibling as well.

Discussion & conclusion:

MRKH syndrome is the second commonest cause for primary amenorrhea where the aetiology remains
controversial. Majority of the cases are sporadic but there 1s emerging evidence of familial cases of
MRKH suggesting a genetic etiology. During the last decade, there has been advancement in the genetic
studies related to M syndrome. Understanding the genetics related to MRKH syndrome is of great

importance to provide genetic counselling in the clinical setting.
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Introduction

Mayer-Rokitansky-Kiister-Hauser (MRKH) syndrome
is a congenital disorder characterized by agenesis or
aplasia of the uterus and upper part of the vagina in
females with a normal female karyotype (46, XX)U,
MRKH syndrome is the second commonest cause of
primary amenorrhea which accounts for about ~16% of
patients with primary amenorrhea . MRKH syndrome
18 caused by developmental abnormality of the Mulleri-
an duct system, which forms the uterus, cervix and the
upper two-thirds of the vagina. It is generally classitied
into two types, typical (type 1) and atypical

(type 2). Typical MRKH syndrome is associated with
1solated utero-vaginal agenesis, while atypical MRKH is
characterized by utero-vaginal agenesis associated with
extra-genital anomalies such as renal , skeletal, auditory
and cardiac malformations. The Mullerian hypoplasia,
renal agenesis, cervicothoracic somite ~dysplasia
(MURCS) is the most severe form of atypical MRKH
syndrome B The prevalence of MRKH syndrome is
considered to be in 1 in 5000 live female births . While
sporadic cases are common, _emer§1n% evidence suggests
an increasing trend of familial M syndrome. Other
diagnoses presenting with primary amenorrhea and
normal secondary sexual characteristics include
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congenital absence of the uterus and vagina, isolated
vaginal atresia, androgen insensitivity syndrome,
transverse vaginal septum and imperforated hymen. In
MRKH syndrome, there is normal ovarian function and
normal LH and FSH levels. If there is a suspicion of
androgen insensitivity syndrome serum testosterone
levels should be done. Chromosomal analysis is
essential to exclude karyotyge abnormalities such as
Turner syndrome, gonadal dysgenesis and androgen
insensitivity syndrome. Imaging has an important role
in diagnosinﬁ MRKH syndrome. Transabdominal
ultrasonography is the first line imaging modality, but
abdominopelvic MRI is more accurate and precise.

There are several reported cases on MRKH syndrome
in Sri Lanka. The reported cases include isolated
MRKH syndrome as well as cases in which it co-exist
with other conditions such as Tumer syndrome,

onadal dysgenesis and ovarian tumours. PHEHTMEL Tg
the best our knowledge there have been no  familial
cases of MRKH syndrome reported in Sri Lanka.

Case Presentation

Case 1

A 19-year-old patient presented to the endocrine clinic
with primary amenorrhea. She had normal thelarche
and pubarche. At the age of 6 years, she had undergone
patent ductus arteriosus device closure. She was not on
any long-term drugs. Her mother’s obstetric history did
not reveal exposure to teratogenic drugs or radiation
during the pregnancy. Her father’s medical history
revealed left renal hypoplasia. She had a younger sister
of 16 years who was also being investigated for primary
amenorrhea. On examination the patient had short
stature (148.3 cm). Her BMI was 24.8 kg/m* and she
was found to have scoliosis. She had normally
developed breasts (Tanner stage 5) with normal pubic
hair distribution (Tanner stage 5).and normal female
external genitalia.. Laboratorf/ investigation results for
luteinizing hormone, follicular stimulating hormone,
serum oestradiol levels, thyroid stimulating hormone
and prolactin levels were within the normal Timits. She
had normal 46 XX karyotype at genetic testing. Her
ultrasound pelvis showed a right side solitary pelvic
kidney, but the uterus and the ovaries were not
visualized.MRI pelvis showed absent uterus, upper 2/3
of the vagina, renal anomaly (pelvic kidney) and
normal ovaries [figure 1, 2] suggestive of atypical
Mayer-Rokitansky-Kiister-Hauser syndrome.

Case 2

Her 16-year-old sister was investigated for primary
amenorrhea. She had normal pubarche and thelarche.
Her past medical or surgical history was unremarkable.
Physical examination revealed short stature {(Height 147
c¢m). She had Tanner stage 5 breast development with
normal pubic hair distribution and normal female
external genitalia. Her laboratory investigation results
for luteinizing hormone, follicular stimulating hormone,
serum estradiol levels, thyroid stimulating hormone and
prolactin levels were all within the normal limits. Her
pelvic ultrasound revealed bilateral pelvic kidneys,
absent uterus with bilateral ovaries in the left and right
iliac fossae.

Father of the above two cases was 61 years old and was
investigated for renal impairment. He underwent DTPA
renal scan and found to have left side small sized kidney
and normal right kidney demonstrating moderate
functional impairment.

Discussion

A }I)(ichlal MRKH syndrome is the most frequent form of
M , which accounts for approximately 56% of cases
Bl Renal and skeletal malformations are the
commonest abnormalities associated with atypical
MRKH syndrome. The renal malformations associated
with  MRKH are unilateral renal agenesis/renal
hypoplasia, ectopic kidneys, horseshoe kidney,
hydronephrosis etc. (Table 1) . MRKH syndrome
associated cardiac malformations are rare. The reported
cases of cardiac malformations in the literature include
pulmonary stenosis, ostium secundum type atrial septal
defect, Holt Oram with aorto-pulmonary window,
Tetralogy of Fallot, patent ductus arteriosus with
bicuspid aortic valve (Table 2). In our first patient had
patent ductus arteriosus for which she had undergone
surgery. Skeletal anomalies related to MRKH
commonly involve the spine such as scoliosis, isolated
vertebral anomalies, Klippel Feil anomaly etc. and less
frequently limb extremities 1251, In the reported cases, the
elder sibling had scoliosis. The reported auditory defects
in the literature are associated with MRKH are
conductive deafness due to stapedial ankylosis,
dysplasia of the auditory meatus and malformed ears 7.

The exact aetiology of MRKH syndrome still remains
unclear. Majority of the cases are sporadic but there is
increasing evidence of familial clustering which points

Figure 1: MRI abdomen and pelvis (coronal section)

of the case |( =————3p ovaries,
—=—-single pelvic kidney)

Figure 2: MRI abdomen and pelvis (Sagittal section)
of the case |( <=——— single pelvic kidney)
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Table 1: MRKH associated renal abnormalities

Unilateral renal agenesis/Hypoplasia !10H!1
Bilateral renal agenesis ['!

Simple renal cysts 13!

Duplex kidneys 'Y

Ectopic kidneys [5HLEHLT)

Hydronephrosis ['®

Renal duplication !”

Horseshoe kidney 20

Table 2: MRKH syndrome associated cardiac
abnormalities

Pulmonary stenosis 2!

Holt Oram syndrome 2%
Tetralogy of Fallot 12

Ostium secondum type ASD 24
PDA and bicuspid aortic valve %

out towards a possible genetic cause **l. The precise
pattern of inheritance in the familial cases remains
debatable but can be explained by autosomal dominant
inheritance with incomplete penetrance and variable
expressivity 1. Tt was suggested that female carriers
develop Mullerian abnormalities, whereas the male
carriers do not manifest major defects. However, there
Is a controversy remaining regarding the male
phenotype. Variable expressivity of M I syndrome
was observed even within the same pedigree. It is
believed that epigenetic and in utero environmental
factors have a role in modifying the severity of the
phenotype. The familial clustering of M was
recently reviewed by Herlin et al. They reviewed a total
of 67 pedigrees that address 123 cases of MRKH
syndrome and 84 non-MRKH relatives with other
anomalies. They found renal and skeletal
malformations are the commonest like sporadic cases.
In our case father of the index case patient had renal
hypoplasia. We could not further investigate on the
family members as he had no female siblings.
Understanding the pattern of inheritance of MRKH is
challenging due to a number of reasons. They are the
inability of MRKH syndrome patients to have children
without assisted reproduction and lack of clinical
information about extended family members.
Ultrasonographic screening of the relatives is important
as majority of the associated anomalies were
asymptomatic B%. In a case of a unilateral agenesis of
the kidneys it is important to diagnose the condition
early as possible as any insult to the solitary kidney
would result in kidney insufficiency.  Positive
ultrasound findings will help to diagnose familial cases
so that genetic counselling and further investigations
can be arranged.

Genetics related to MRKH syndrome has become an
area of professional research interest during the last
decade. Array comparative genomic hybridisation
analyses in MRKH syndrome patients had identified
recurrent aberrations in chromosomal regions 1g21.1,
16p11.2, 17q12 and 22q11.21 respectively B1B2B51
Increasing number of genes responsible for MRKH
syndrome have been identified. They are genes of
known importance to uro%j:[nlta embryologic
development such as AMH, AMHR2, WNT, WTI,
LHX1, HNF1B, homeobox genes, PAX and etc. B and
genes causing diseases associated with MRKH
syndrome such as GALT B3 and CFTR P, It is
important to identify the genetic causes of MRKH
syndrome to improve the knowledge regarding genetic

factors related to human uterovaginal development and
to provide better patient care in educating and
counselling the patient and the families in the clinical
setting. In the reported case we were unable to proceed
with genetic testing in our patient due to unavatilability
of testing in Sri Lanka.

MRKH syndrome has a long-lasting impact on patients
and their families with regards to sexual identity, the
sexual life, grief of infertility and risk of depression.
Proper timely psychological support and counselling is
one of the most important in-patient care. There are
number of nonsurgical and sul{/ﬁi{cal treatment options
suggested for treatment of KH syndrome. The
treatment options are vaginal dilation or vaginoplasty,
the former being the first line option. Uterine
transplantation and gestational surrogacy have been
used to achieve biological motherhood 1n developed
countries.

Conclusion

Atypical MRKH syndrome is associated with mullerian
agenesis and extragenital abnormalities. Sporadic cases
are common but there is rising evidence for familial
cases. The recent advancement in genetic studies related
to MRKH syndrome reveals a heterogenous etiology
with the involvement of various genes. Identifying the
genetic background of MRKH syndrome is crucial both
academically and for genetic counseling and evaluation
of asymptomatic family members.

References

1. Fontana L, Gentilin B, Fedele L, Gervasini C, Miozzo M. Genetics
of Mayer-Rokitansky-Kiister-Hauser (MRKH) syndrome. Clin
Genet. 2017;91(2):233-246. doi:10.1111/cge. 12883

2. Timmreck LS, Reindollar RH. Contemporary issues in primary
amenorrhea. Obstet Gynecol Clin North Am. 2003;30(2):287-302.
doi:10.1016/s0889-8545(03)00027-5

3. LedigS, Wieacker P. Clinical and genetic aspects of Mayer-Rokitan-
sky-Kiister-Hauser  syndrome. Med Genet. 2018;30(1):3-11.
do1:10.1007/s11825-018-0173-7

4. Herlin M, Bjern AM, Rasmussen M, Trolle B, Petersen MB. Preva-
lence and patient characteristics of Mayer-Rokitansky-Kiister-Haus-
er sﬁyndrome: a nationwide registry-based study. Hum Reprod.
2016;31(10):2384-2390. doi: 10.1093/humrep/dew220

Karuppiah "D, Dilakkumar S. Mayer-Rokitansky-Kuster-Hauser

syndrome (MRKHS), a rare cause of primary amenorrhoea: three

case repotts. Svi Lanka Journal of Diabetes Endocrinology and Me-

tabolism. 2017 Feb 26;7(1).

6. Shahid MM. MRKH syndrome and Turner syndrome co-existing in

a patient with primary amenorrhoea. Sri Lanka J Diabetes Endocri-

nol Metab. 2020 Jun '1;10(1):30-.

Senadheera D, Raguraman S, Fernando A, De Silva BP. A Rare Case

of Co-Existing ~Gonadal Dysgenesis with Mayer-Rokitan-

sky-Kuster-Hauser Syndrome in a 46, XX Female.

8. Silva GR, Wickramasinghe WU, Gange VP. Mayer-Rokitan-
sky-Kuster-Hauser syndrome associated with serous a[};illaly cysta-
denocarcinoma of the ovary. Sri Lanka Journal of Obstetrics and
Gynaecology. 2012 Jan 21:32(4).

9. Striibbe EH, Cremers CW, Willemsen WN, Rolland R, Thijn CJ.
The Mayer-Rokitansky-Kister-Hauser (MRKH) syndrome without
and with associated features: two separate entities?. Clin Dysmor-
phol. 1994;3(3):192-199.

10. Girma W, Woldeyes W. Leiomyoma Arising trom Mullerian Rem-
nant, Mimicking Ovarian Tumor in a Woman with MRKH Syn-
drome and Unilateral Renal Agenesis. Ethiop J Health Sci.
2015;25(4):381-384. do1:10.4314/¢jhs.v2514.14

1. Akhter N, Begum BN, Newaz M. The MURCS Association: Mulle-
rian Duct Aplasia, Renal Hypoplasia and Cervicothoracic Somite
Dysplasia - A Case Report. Mymensingh Med .
Zgl‘ 124(3):600-605.

12. Eftekhari Moghadam AR, Saki G, Taheri Moghadam M, Hossein
Mohseni SM, Heidari V, Jamshidi MH. A Case¢ of Mayer-Rokitan-
sky-Kiister-Hauser Syndrome with a Fused Pancake-shaped Pelvic
Kidney. Adv Biomed Res. 2019;8:35. Published 2019 May 27.
doi: 10:4103/abr.abr 97 18

13. Lindner TH, Njelstad PR, Horikawa Y, Bostad L, Bell GI, Sgvik O.
A novel syndrome of diabetes mellitus, renal dysfunction and genital
malformation associated with a partial deletion of the pseudo-POU
domain of hepatocyte nuclear factor-1p. Human molecular genetics.
1999 Oct 1;8(11):2001-8.

14. Bingham C, Ellard S, Cole TR, et al. Solitary functioning kidney and
diverse genital tract malformations associated with hepatocyte nu-
clear factor-1beta mutations. Kidney Int. 2002;61(4):1243-1251.
doi:10.1046/.1523-1755.2002.00272x

[S3]

~1

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2025 Volume 16, No 1

Page | 59



16.

19.

20.

21.

22.

23.

24.

28.

29.

30.

31

32.

33.

34,

36.

Bubishate S, Saleh T, Hasan RM. A rare case of Mayer-Rokitan-
sky-Kuster-Hauser (MRKH) syndrome with solitary ectopic pelvic
kidne;/ and uretropelvic junction (UPJ) obstruction. Urol Case
Rep. 2018;21:113-115. Published 2018 Scp 22. doi:10.1016/j.cu-
¢r.2018.09.018

Soekersi H, Trihadrian R. Mayer-Rokitansky-Kuster-Hauser syn-
drome type TT with crossed fused renal ectopia: A rare case report.
Radiol Case Rep. 2023:18(5):1877-1881. Published 2023 Mar 7.
doi: 10.1016/j.rader.2023.01.107
Bubishate S, Salch I, Hasan RM. A rarc casc of Mayer-Rokitan-
sky-Kuster-Hauser (MRKH) syndrome with solitary ectopic pelvic
kidney and uretropelviclj_unction UP]) obstruction. Uro! Case Rep.
2018;21:113-115. Published 2018 Sep 22. doi:10.1016/j.cu-
¢r.2018.09.018

Bubishate S, Saleh I, Hasan RM. A rare case of Mayer—Rokitan-
sky—Kuster—Hauser (MRKH) syndrome with solitary cctopic
pelvic kidney and uretropelvic f"unction (UPJ) obstruction. Urology
case reports. 2018 Nov 1;21:113-5.

Bi Y, Zhang KN, Li ML. Ma?éer—Rokitansky—Kiister—Hauser Syn-
drome with a Solitary Duplex Kidney and Anal Stenosis: Regort of
a Rare Case. J Pediatr Adolesc” Gynecol. 2021;34(1):77-79.
doi:10.1016/].jpag.2020.05.008

Pavanello Rde C, Eigier A, Otto PA. Relationship between May-
er-Rokitansky-Kiister (MRK) anomaly and heredlta?l renal adys-
plasia (HRA). Am J Med enet.  1988;29(4):845-849.
doi:10.1002/ajmg. 1320290414 )
Kula S, Saygili A, Tunaoglu FS, Olguntirk R. Mayer-Rokitan-
sky-Kiister-Hauser syndrome associated with g)ulmonary stenosis.
I;I%a Paediatr. 2004;93(4):570-572. doi:10.1080/08035250310023

Fakih MH, Williamson HO, Seymour EQ, Pai S. Concurrence of
the Holt-Oram syndrome and the Rokitansky-Kuster-Hauser syn-
drome. A case report. J Reprod Med. 1987;32(7):549-550.
L Gilliam M, Shulman LP. Tetralogy of Fallot, imperforate anus,
and Miillerian, renal, and cervical spine (MURCS) anomalies in a
15-year-old /girl. J Pediatr Adolesc Gynecol. 2002;15(4):231-233.
doi:10.1016/s1083-3188(02)00161-4
Akcay M, Gulel O, Soylu K, Meric M, Elmali M. Percutancous
closure of isolated ostium secundum-type atrial septal defect in a
paticnt with Mayer-Rokitansky-Kiister-Hauscr syndrome. Rev Port
gardiol. 2016;35(12):701.¢1-701.e3. doi:10.1016/j.repc.2016.02.0
8
Ramakrishna, Kotecha N, Patel CA, Pipavat R. MURCS Associa-
tion; a rare association with patent ductus arteriosus and bicuspid
aortic valve. J Assoc Physicians India. 2013;61(11):832-834.
Striibbe EH, Lemmens JA, Thijn CJ, Willemsen WN, van Toor BS.
Slginal abnormalities and the atypical form of the Mayer-Rokitan-
sky-Kiister-Hauser syndrome {pubhshed correction appears in
Skeletal Radiol 1993;22(2):120]. Skeletal Radiol. 1992;21(7):459-
462. doi:10.1007/BF00190992
Letterie GS, Vauss N. Miillerian tract abnormalities and associated
auditory detects. J Reprod Med. 1991:36(11):765-768.
Guerrier D, Mouchel T, Pasquier L, Pellerin I. The Mayer-Rokitan-
sky-Kiister-Hauser syndrome (congenital absence of uterus and
Vagina)——phenoty%ic manifestations and Igenetic approaches. J
Negat Results ~ Biomed. 2006;5:1. Published 2006 Jan 27.
do1:10.1186/1477-5751-5-
Shokeir MH. élplasia of the Miillerian system: evidence for proba-
ble sex-limited autosomal dominant inheritance. Birth Defects
Orig Artic Ser. 197X;I4§6C):147-16Sa. .
Herlin M, Hojland AT, Petersen MB. Familial occurrence of May-
er-Rokitansky-Kuster-Hauser syndrome: a case report and review
of the literature. Am J Med Genet A. 2014;164A(9):2276-2286.
doi:10.1002/ajmg.a.36652
Cheroki C, Krepischi-Santos AC, Szuhai K, et al. Genomic imbal-
ances associated with mullerian aplasia. J Med Genet.
2008;45(4):228-232. doi:10.1136/jmg.2007.051839
Nik-Zainal S, Strick R, Storer M, et al. High incidence of recurrent
copf/ number variants in patients with isolated and syndromic
Miillerian  aplasia.  J ~Med Genet. 2011;48(3):197-204.
doi:10.1136/jmg.2010.082412 .
Sandbacka M, Laivuori H, Freitas E, et al. TBX6, LHX1 and copy
nmumber variations in the complex % netics of Miillerian aplasia.
Orphanet J Rare Dis. 2013;8:125. Published 2013 Aug l6.
do1:10.1186/1750-1172-8-125
Kobayashi A, Behringer RR. Developmental genctics of the female
reproductive tract in mammals. Nat Rev Genet. 2003;4(12):969-98
0. do1:10.1038/nrg1225
Klipstein S, Bhagavath B, Topipat C, Sasur L, Reindollar RH, Gray
MR. The N3 14D polymorphism of the GALT gene is not associat-
ed with congenital absence of the uterus and vagina. Mol Hum
Reprod. 2003;9(3):171-174. doi:10.1093/molchr/gag018
Timmreck LS, Gray MR, Handelin B, et al. Analysis of cystic fi-
brosis transmembrane conductance regulator gene mutations in pa-
tients with congenital absence of the uterus and vagina. Am J Med
Genet A. 2003:;120A(1):72-76. doi:10.1002/ajmg.a.20197

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2025 Volume 16, No 1

Page | 60



