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Introduction
Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome is caused by either hypoplasia or caudal 

dysplasia of the Müllerian duct system. It is characterized by congenital vaginal agenesis, with a 
prevalence of 1/4000 to 1/5000 [1]. Patients with MRKH typically either have no uterus or only 
rudimentary uterus. Some of them may also show urologic anomalies and, in rare cases, spinal 
malformations. They all have a normal female karyotype of 46 XX with normal ovarian functions 
[2]. Ovarian cyst pedicle torsion is a common gynecological acute abdomen with pedicle torsion 
occurring in approximately 10 percent of ovarian cysts.

However, MRKH syndrome with ovarian cyst torsion is rare. This paper summarizes the clinical 
data of a MRKH syndrome case complicated with pedicle torsion and necrosis of a giant ovarian 
serous cystadenoma.

Case Presentation
The patient is a 23-year-old female, who presented with 2-week history of irregular abdominal 

pain on the right lower quadrant, but no nausea, vomiting, fever, or urinary symptoms. This 
recurrent symptom initially started over a year ago and had been treated as “pelvic inflammation” 
with antibiotic in another hospital for multiple episodes. During that period, no ultrasonography 
was performed. The patient has a known history of MRKH syndrome and underwent vaginoplasty 
and ultrasonography two years prior. A postoperative follow-up ultrasound scan showed a right 
ovarian cyst of 4 cm.

Gynecological examination: normal development of vulva, narrow vagina, smooth mucosa, 
difficulty in accommodating 2 fingers, depth of about 7 cm; absence of cervix and uterine body; a 
cystic mass of 10 cm × 9 cm × 6 cm next to the right adnexal area with mild tenderness, unclear 
boundary and not easy to move; no abnormal observations on left adnexa.

Laboratory data: White blood cell count: 8.5 × 109/L. Neutrophil percentage: 66.9%. Serum 
amyloid A: 11.5 mg/L. High-sensitivity C-reactive protein: 5.1 mg/L. Fibrinogen: 4.04 g/L. D-dimer: 
1.15 mg/L FEU. Anti-Mullerian tube hormone: 0.8 ng/mL (normal range 1.52-9.95). Sex hormones 
and thyroid function were normal. Karyotype was reported as 46 XX.

MRI showed a triangular soft tissue between the giant cyst and the bladder. The structure of 
vagina was visible, while the boundary was not clear. Multiple cysts were found in the bilateral 
ovarian areas. The cross section of the right ovarian lesion was about 5.3 cm × 2.9 cm, posterior to 
this lesion there was a nodular signal of obvious enhancement at the size of 2.3 cm × 1.3 cm (Figure 
1). The diameter of the largest left ovarian cyst was 1.9 cm. Next to it, there was nodular soft tissue 
of obvious inhomogeneous enhancement, with the size of 3.1 cm × 1.9 cm (Figure 2). MRI also 
demonstrated a large irregular tube-shaped cystic in the pelvis, at the size of 9.8 cm × 4.6 cm × 10.1 
cm, with clear boundary, inhomogeneous wall and no obvious enhancement on contrast-enhanced 
scan (Figure 3). The kidneys, bladder, intestine, liver, all-bladder and lymph nodes were reported 
normal.

Given her medical history of MRKH, the triangular soft tissue above the bladder with bilateral 
nodules was consistent to an undeveloped primordial uterus. Bilateral ovarian structures were 
not clearly shown. There were multiple cystic foci in the ovarian region and the right cystic focus 
showed signs of hemorrhage. The preliminary diagnosis was ovarian cyst. However, because the 
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giant cystic focus of the pelvis extended to the right ovarian region 
the possibility of it being the pedicle torsion of the right ovarian cyst 
couldn’t be eliminated.

The operation began with a diagnostic laparoscopy, which 
revealed a dysplasia-uterine-like muscular tissue of about 3 cm × 
4 cm ×3 cm in the left pelvic cavity near the iliac fossa (Figure 4). 
Adjacent to it was an oviduct-like tubal structure with part mucosal 
structure at the umbrella end. Below it was the ovary of about 3 cm 
× 4 cm × 2.5 cm, with no obvious abnormality in appearance nor 
obvious vegetative growth on the surface. The uterine-like muscular 
tissue and the left adnexa were stuck together with the left pelvic 
wall. There was a cystic mass in the right pelvic cavity, partially 
dark purple and covered with omentum, densely adhered to the 
right pelvic and anterior abdominal wall. After the separation of the 
covered omentum and membranous adhesins, a dumbbell-shaped 
cystic-solid mass emerged. The larger part was about 11 cm × 6 
cm × 8 cm, the other part was about 6 cm × 7 cm × 6 cm (Figure 
5). There was no obvious normal ovarian tissue and no obvious 
fallopian tube-like structure. No abnormal lesions were found in the 
omentum, stomach, liver, spleen and diaphragmatic roof. A partial 
resection of the right mass was sent for intraoperative frozen biopsy 

and was reported as right ovarian serous cystadenoma. Intraoperative 
diagnosis was pedicle torsion and necrosis of right ovarian serous 
cystadenoma with bilateral dysplasia uterine. Therefore, laparoscopic 
right ovariectomy and pelvic adhesion lysis were performed. The 
surgery went smoothly, and the patient recovered well. Postoperative 
pathological report was the same as the intraoperative frozen biopsy. 
On the follow-up, 2 months after operation, the AMH was 1.13 ng/
mL, and the sex hormones were still in normal range.

Discussion
MRKH syndrome is characterized by congenital absence of the 

vagina and uterus, which is generally divided into 2 types: Type I, 
more common, only vagina and uterus are affected; type II: In addition 
to no uterus nor vagina, patients also suffer from malformations of 
renal and skeletal systems. It should be distinguished from hymen 
atresia [3], vaginal atresia [4] and Complete Androgen Insensitivity 
Syndrome (CAIS) [5]. Studies suggest vaginal dilatation as the first-
line treatment for MRKH syndrome [6-8], while surgery is also an 
option. The surgery is called vaginoplasty, including biological 
patch and peritoneal method. Improved surgical methods are 
reported constantly to benefit patients [9-11]. The mental health of 
postoperative patients is also critical and shouldn’t be overlooked [12]. 
For patients with MRKH syndrome, the risk of pelvic complications 
should not be ignored in clinical practice, and routine gynecological 
physical examination should also be performed. There are reported 
cases of MRKH syndrome complicated with uterine leiomyoma 
[13-15], adenomyosis [16] and so on, which could have resulted in 
misdiagnosis.

MRI is an important imaging examination method for diagnosis 
of MRKH syndrome [17,18], which helps to determine the presence 
of uterus or primordial uterus. A recent retrospective analysis showed 
that MRI results in determining the degree of reproductive system 
involvement and multi-system related malformations are highly 
consistent with the final clinical diagnosis, proving the potential value 
of MRI in shortening preoperative diagnosis time [19]. Clinically, 
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ultrasound and MRI can be collaboratively used to reach the diagnosis 
of pelvic complications in patients with MRKH syndrome.

In regards to the choice of surgical methods [20], considering 
this patient’s clinical history, and the fact that the right ovarian cyst 
had been twisted for too long, resulting in extensive hemorrhage and 
necrosis which led to the right ovarian function loss, right ovariectomy 
was suggested and performed. As for whether the uterus should 
be retained, given 1) the patient did not have periodic abdominal 
pain, 2) her uterus was considered as the primordial uterus, and 3) 
resection might affect the blood supply to the other healthy ovary 
and eventually lead to the decrease of ovarian reserve function, 
resection was not recommended for the contralateral (left) uterus. 
As for the affected side (right) uterus, since it may be complicated 
with uterine fibroids, adenomyosis and other related complications, 
we had suggested resection to her family members but the suggestion 
was rejected. After the surgery we reiterated the relevant risks to the 
patient and suggested routine follow-up visits.

For this case, due to congenital dysplasia, the distance between 
the ovarian suspensory ligament and the ovarian proper ligament 
was relatively short, so the pedicle torsion was more likely to happen 
anatomically. Given her MRKH history and repeated abdominal 
pain symptoms, if the imaging examination was performed sooner, 
a timelier surgery could have been performed to avoid adverse 
consequences such as cyst necrosis and extensive hemorrhage.

To sum up, MRKH syndrome is rare in clinical practice, yet, 
there is still a probability of complication of ovarian torsion due to 
the malformation of the ovarian ligaments. For such cases, physicians 
should be aware of this syndrome and pay more attention to the 
timely diagnosis and treatments.

References
1.	 Herlin MK, Petersen MB, Brännström M. Mayer-Rokitansky-Küster-

Hauser (MRKH) syndrome: A comprehensive update. Orphanet J Rare 
Dis. 2020;15(1):214.

2.	 Kyei-Barffour I, Margetts M, Vash-Margita A, Pelosi E. The embryological 
landscape of Mayer-Rokitansky-Kuster-Hauser syndrome: Genetics and 
environmental factors. Yale J Biol Med. 2021;94(4):657-72.

3.	 Sandbacka M, Laivuori H, Freitas E, Halttunen M, Jokimaa V, Morin-
Papunen L, et al. TBX6, LHX1 and copy number variations in the complex 
genetics of Mullerian aplasia. Orphanet J Rare Dis. 2013;8:125.

4.	 Mei L, Zhang H, Chen Y, Niu X. Clinical features of congenital complete 
vaginal atresia combined with cervical aplasia: A retrospective study of 19 
patients and literature review. Congenit Anom (Kyoto). 2021;61(4):127-
32.

5.	 Ledig S, Tewes AC, Hucke J, Römer T, Kapczuk K, Schippert C, et al. 
Array-comparative genomic hybridization analysis in patients with 
Mullerian fusion anomalies. Clin Genet. 2018;93(3):640-46.

6.	 Herlin M, Bay Bjørn AM, Jørgensen LK, Trolle B, Petersen MB. Treatment 
of vaginal agenesis in Mayer-Rokitansky-Küster-Hauser syndrome in 
Denmark: A nationwide comparative study of anatomical outcome and 
complications. Fertil Steril. 2018;110(4):746-53.

7.	 Kang J, Chen N, Song S, Zhang Y, Ma C, Ma Y, et al. Sexual function and 
quality of life after the creation of a neovagina in women with Mayer-

Rokitansky-Küster-Hauser syndrome: Comparison of vaginal dilation and 
surgical procedures. Fertil Steril. 2020;113(5):1024-31.

8.	 Cheikhelard A, Bidet M, Baptiste A, Viaud M, Fagot C; French MRKH 
Study Group, et al. Surgery is not superior to dilation for the management 
of vaginal agenesis in Mayer-Rokitansky-Küster-Hauser syndrome: A 
multicenter comparative observational study in 131 patients. Am J Obstet 
Gynecol. 2018;219(3):281.e1-281.e9.

9.	 Kisu I, Iida M, Nakamura K, Banno K, Shiraishi T, Tokuoka A, et al. 
Laparoscopic vaginoplasty procedure using a modified peritoneal pull-
down technique with uterine strand incision in patients with Mayer-
Rokitansky-Küster-Hauser syndrome: Kisu modification. J Clin Med. 
2021;10(23):5510.

10.	Yang X, Liang J, Li W, Chen B, Sun X, Xie Z. Modified Vecchietti 
vaginoplasty using self-made single-port laparoscopy in Mayer-
Rokitansky-Küster-Hauser syndrome. Fertil Steril. 2021;116(1):266-8.

11.	Wang YY, Duan H, Zhang XN, Wang S. Neovagina creation: A novel 
improved laparoscopic vecchietti procedure in patients with Mayer-
Rokitansky-Küster-Hauster syndrome. J Minim Invasive Gynecol. 
2021;28(1):82-92.

12.	Weijenborg PTM, Kluivers KB, Dessens AB, Kate-Booij MJ, Both S. Sexual 
functioning, sexual esteem, genital self-image and psychological and 
relational functioning in women with Mayer-Rokitansky-Küster-Hauser 
syndrome: A case-control study. Hum Reprod. 2019;34(9):1661-73.

13.	Preibsch H, Rall K, Wietek BM, Brucker SY, Staebler A, Claussen CD, et 
al. Clinical value of magnetic resonance imaging in patients with Mayer-
Rokitansky-Küster-Hauser (MRKH) syndrome: Diagnosis of associated 
malformations, uterine rudiments and intrauterine endometrium. Eur 
Radiol. 2014;24(7):1621-7.

14.	Romano F, Carlucci S, Stabile G, Mirenda G, Mirandola M, Mangino FP, 
et al. The rare, unexpected condition of a twisted leiomyoma in Mayer-
Rokitansky-Kuster-Hauser (MRKH) syndrome: Etiopathogenesis, 
diagnosis and management. Our experience and narrative review of the 
literature. Int J Environ Res Public Health. 2021;18(11):5895.

15.	Jokimaa V, Virtanen J, Kujari H, Ala-Nissilä S, Rantanen V. A Mayer-
Rokitansky-Kuster-Hauser patient with leiomyoma and dysplasia of 
neovagina: A case report. BMC Womens Health. 2020;20(1):157.

16.	Miao Y, Wen J, Huang L, Wu J, Zhao Z. Diagnosis and management of 
ovarian tumor in Mayer-Rokitansky-Kuster-Hauser (MRKH) syndrome. 
Biomed Res Int. 2018;2018:2369430.

17.	Salem Wehbe G, Bitar R, Zreik T, Samaha M, Walter C, Sleiman Z. Intra-
peritoneal leiomyoma of the round ligament in a patient with Mayer-
Rokitansky-Kuster-Hauser (MRKH) syndrome. Facts Views Vis Obgyn. 
2016;8(4):233-5.

18.	Wang Y, Lu J, Zhu L, Sun Z, Jiang B, Feng F, et al. Evaluation of Mayer-
Rokitansky-Küster-Hauser syndrome with magnetic resonance imaging: 
Three patterns of uterine remnants and related anatomical features and 
clinical settings. Eur Radiol. 2017;27(12):5215-24.

19.	Wang Y, He YL, Yuan L, Yu JC, Xue HD, Jin ZY. Typical and atypical 
pelvic MRI characteristics of Mayer-Rokitansky-Küster-Hauser syndrome: 
A comprehensive analysis of 201 patients. Eur Radiol. 2020;30(7):4014-22.

20.	Bombard DS, Mousa SA. Mayer-Rokitansky-Kuster-Hauser syndrome: 
Complications, diagnosis and possible treatment options: A review. 
Gynecol Endocrinol. 2014;30(9):618-23.

https://pubmed.ncbi.nlm.nih.gov/32819397/
https://pubmed.ncbi.nlm.nih.gov/32819397/
https://pubmed.ncbi.nlm.nih.gov/32819397/
https://pubmed.ncbi.nlm.nih.gov/34970104/
https://pubmed.ncbi.nlm.nih.gov/34970104/
https://pubmed.ncbi.nlm.nih.gov/34970104/
https://pubmed.ncbi.nlm.nih.gov/23954021/
https://pubmed.ncbi.nlm.nih.gov/23954021/
https://pubmed.ncbi.nlm.nih.gov/23954021/
https://pubmed.ncbi.nlm.nih.gov/33829535/
https://pubmed.ncbi.nlm.nih.gov/33829535/
https://pubmed.ncbi.nlm.nih.gov/33829535/
https://pubmed.ncbi.nlm.nih.gov/33829535/
https://pubmed.ncbi.nlm.nih.gov/30196972/
https://pubmed.ncbi.nlm.nih.gov/30196972/
https://pubmed.ncbi.nlm.nih.gov/30196972/
https://pubmed.ncbi.nlm.nih.gov/30196972/
https://pubmed.ncbi.nlm.nih.gov/32386614/
https://pubmed.ncbi.nlm.nih.gov/32386614/
https://pubmed.ncbi.nlm.nih.gov/32386614/
https://pubmed.ncbi.nlm.nih.gov/32386614/
https://pubmed.ncbi.nlm.nih.gov/30036500/
https://pubmed.ncbi.nlm.nih.gov/30036500/
https://pubmed.ncbi.nlm.nih.gov/30036500/
https://pubmed.ncbi.nlm.nih.gov/30036500/
https://pubmed.ncbi.nlm.nih.gov/30036500/
https://pubmed.ncbi.nlm.nih.gov/34884214/
https://pubmed.ncbi.nlm.nih.gov/34884214/
https://pubmed.ncbi.nlm.nih.gov/34884214/
https://pubmed.ncbi.nlm.nih.gov/34884214/
https://pubmed.ncbi.nlm.nih.gov/34884214/
https://pubmed.ncbi.nlm.nih.gov/33461758/
https://pubmed.ncbi.nlm.nih.gov/33461758/
https://pubmed.ncbi.nlm.nih.gov/33461758/
https://pubmed.ncbi.nlm.nih.gov/32283327/
https://pubmed.ncbi.nlm.nih.gov/32283327/
https://pubmed.ncbi.nlm.nih.gov/32283327/
https://pubmed.ncbi.nlm.nih.gov/32283327/
https://pubmed.ncbi.nlm.nih.gov/31418785/
https://pubmed.ncbi.nlm.nih.gov/31418785/
https://pubmed.ncbi.nlm.nih.gov/31418785/
https://pubmed.ncbi.nlm.nih.gov/31418785/
https://pubmed.ncbi.nlm.nih.gov/24737529/
https://pubmed.ncbi.nlm.nih.gov/24737529/
https://pubmed.ncbi.nlm.nih.gov/24737529/
https://pubmed.ncbi.nlm.nih.gov/24737529/
https://pubmed.ncbi.nlm.nih.gov/24737529/
https://pubmed.ncbi.nlm.nih.gov/34072739/
https://pubmed.ncbi.nlm.nih.gov/34072739/
https://pubmed.ncbi.nlm.nih.gov/34072739/
https://pubmed.ncbi.nlm.nih.gov/34072739/
https://pubmed.ncbi.nlm.nih.gov/34072739/
https://pubmed.ncbi.nlm.nih.gov/32723331/
https://pubmed.ncbi.nlm.nih.gov/32723331/
https://pubmed.ncbi.nlm.nih.gov/32723331/
https://pubmed.ncbi.nlm.nih.gov/29721502/
https://pubmed.ncbi.nlm.nih.gov/29721502/
https://pubmed.ncbi.nlm.nih.gov/29721502/
https://pubmed.ncbi.nlm.nih.gov/28210483/
https://pubmed.ncbi.nlm.nih.gov/28210483/
https://pubmed.ncbi.nlm.nih.gov/28210483/
https://pubmed.ncbi.nlm.nih.gov/28210483/
https://pubmed.ncbi.nlm.nih.gov/28674963/
https://pubmed.ncbi.nlm.nih.gov/28674963/
https://pubmed.ncbi.nlm.nih.gov/28674963/
https://pubmed.ncbi.nlm.nih.gov/28674963/
https://pubmed.ncbi.nlm.nih.gov/32140817/
https://pubmed.ncbi.nlm.nih.gov/32140817/
https://pubmed.ncbi.nlm.nih.gov/32140817/
https://pubmed.ncbi.nlm.nih.gov/24948340/
https://pubmed.ncbi.nlm.nih.gov/24948340/
https://pubmed.ncbi.nlm.nih.gov/24948340/

	Title
	Introduction
	Case Presentation
	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5

