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ARTICLE INFO ABSTRACT

Article history: INTRODUCTION: Persistent Miillerian Duct Syndrome (PMDS) is a rare sexual disease. It is characterized
Received 10 January 2018 by the presence of female reproductive structures such as uterus, cervix, fallopian tubes and upper part
Received in revised form 30 January 2018 of vagina in a normal genotypically and phenotypically male. The diagnosis is usually incidental since
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Available online 9 February 2018 the patients will present with normal external genitalia and secondary sexual characteristics. Imaging

techniques such as magnetic resonance imaging (MRI), computed tomography (CT) scan, or ultrasound
(US) could help in the diagnosis.

. I CASE PRESENTATION: A 45-year-old male presented with bilateral undescended testes since birth and
Persistent Miillerian Duct Syndrome . X . A .
Germ cell tumor 2 months history abdominal mass. CT scan showed a 13 x 17 x 20 cm solid pelvi-abdominal mass. The
Bilateral cryptorchidism diagnosis of mixed germ cell tumor of the undescended testes was made based on the CT scan. During
Case report resection of the tumor, patient was found to have a uterus, fallopian tubes and ovaries.
DISCUSSION: Pathological investigation showed endometrial tissues with portion of lower uterine seg-
ment and cervix with remnant of testes with marked atrophy. No Ovarian tissues were found nor fallopian
tube as well. The diagnosis of PMDS was made based on the pathological report.
CONCLUSION: PMDS is a challenging condition to diagnose. Radiological investigation can miss the pres-
ence of the Miillerian duct structures as in our case because of the unusual presentation of this condition.
Early diagnosis and management is important as the malignant transformation is high due to the unde-
scended testes.

© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

1. Introduction in the literature [2]. This case report has been reported in line with
the SCARE criteria [4].

Persistent Miillerian Duct Syndrome (PMDS) is a rare genetic
form of pseudo-hermaphroditism in males with normal external
genitalia [1]. It has an autosomal recessive pattern of inheritance
[2]. The main presenting symptom of PMDS is usually cryp-
torchidism. Differentiating PMDS from other sexual disorders such
as mixed gonadal dysgenesis which is a type of Disorders of sex
development (DSD) is mainly by the presence of external genitalia
[3]. The incidence varies widely, but around 300 cases only reported

2. Case Presentation

A 45-year-old male schizophrenic patient was referred to our
institution with bilateral undescended testes and 2 months history
of abdominal mass. On examination, the mass was pelvi-abdominal
reaching the level of the umbilicus with empty scrotum. Labora-
tory workup was done and showed normal parameters. Abnormal
laboratory results included alpha-fetoprotein (AFP) of 76 ug/L
(normal range: <7 ug/L), beta-hCG of 1016IU/L (normal range:
monding suthor <0.81U/L) and lactate dehydrogenase (LDH) of 976 IU/L (normal
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Fig. 1. Transverse CT scan of the abdomen before the neoadjuvant chemotherapy showing a 13 x 17 x 20 cm solid pelvi-abdominal mass.

severe left hydronephrosis. The radiological diagnosis was mixed
germ cell tumor of the undescended testes.

The patient received 3 cycles of BEP (Bleomycin, etoposide and
cisplatinum) as a neoadjuvant chemotherapy. CT scan was repeated
and showed reduction in the tumor size to 4.4 x 8 x 10.1 cm with
the resolution of the left-sided hydronephrosis (Fig. 2). The pre-
viously abnormal laboratory markers showed improvement. AFP
decreased to 5ug/L, beta-hCG decreased to 1.51U/L and LDH
decreased to 225 IU/L (normal range: <333 IU/L).

A midline incision was made to explore the whole abdomen. The
tumor was identified and resected. During exploration, the patient
was found to have a uterus, fallopian tubes and ovaries. Classical
hysterectomy was done. After removal of the uterus, a closed cavity
was found that is similar to the structure of the vagina, a sam-
ple was taken from it and was sent for pathology. Omentectomy,
appendectomy and cholecystectomy were done combined with
Hyperthermic Intraoperative Chemotherapy (HIPEC) and intraop-
erative radiotherapy (IORT) in the area of the tumor bed. The
patient tolerated the operation and was extubated and was send
to the ICU in a good condition the shifted to the ward without
any complication. Pathological investigation revealed the presence
of endometrial tissues with portion of lower uterine segment and
cervix. No Ovarian tissues were found nor fallopian tube as well.
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But, remnant of testes with marked atrophy and tubular hyaliniza-
tion with portions of viable epididymis, rete testis and vas deferens
identified (Fig. 3).

3. Discussion

Persistent Miillerian Duct Syndrome (PMDS) is rare form of
internal male pseudo-hermaphroditism. This condition defined by
the presence of structures derived from the Mullerian duct (i.e
uterus, cervix, fallopian tubes and upper part of vagina) in a nor-
mal genotypically and phenotypically male. Individuals diagnosed
with PMDS manifest with normal external genitalia and secondary
sexual characteristics [1]. This disorder caused by deficiency in the
production of Miillerian inhibiting substance (MIS) from the imma-
ture Sertoli cells in the newly formed testes [2,5].

During the early stage of sexual differentiation, the embryo
reproductive tract in both sex consists of Mullerian duct and Wolf-
fian duct [6]. In a male fetus, Leydig cells and Sertoli cells of the
newly formed testes start producing testosterone and MIS, respec-
tively at the 8th week of gestation. Testosterone production will
lead to Wolffian duct differentiation into epididymis, vas deferens
and seminal vesicles. MIS, also known as anti-Miillerian hormone
(AMH), production induce Mullerian duct regression. Also, MIS has

Fig. 2. Transverse CT scan of the abdomen after the patient received the neoadjuvant chemotherapy showing reduction in the tumor size to 4.4 x 8 x 10.1 cm.
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Fig. 3. Histopathology and immunohistochemistry: (a) Endometrial tissue with portion of lower uterine segment and adjoining stroma. H&E stain, 100x magnification. (b)
Higher magnification showing details of endometrial epithelium and stroma. H&E stain, 400x magnification. (c) Immunohistochemical staining for CD10 showing positive
expression in the endometrial stromal cells. (d) Immunohistochemical staining for Estrogen Receptor (ER) showing positive expression in both endometrial mucosa and

stroma endometrial stromal cells.

major role in testicular descent. In females, the absence of testos-
terone causes Wolffian duct degeneration. While Mullerian duct
differentiation begins in the absence of MIS into uterus, fallopian
tubes and ovaries [6-8]

PMDS is categorized into male form and female form according
to the anatomical structure. The most common form is the male
form and constitutes more than 80% of the cases [1]. The male
form defined by the presence of unilateral cryptorchidism with a
contralateral inguinal hernia. It was further subdivided into two
categories based on the content of the inguinal hernia. Hernia uteri
inguinalis is the first subdivision in which the descended testes
together with the ipsilateral corner of the uterus and the ipsilat-
eral fallopian tube all herniate into the inguinal canal. The crossed
testicular ectopia is the second subdivision in which the hernia sac
will have both testes and the entire uterus and both fallopian tubes
[1,9].

The female form, accounts only for up to 10-20% of cases. It is
characterized by bilateral cryptorchidism and a fixed uterus to the
pelvis with both testes attached to the round ligaments in both
sides similar to the ovarian position. In this form, the clinical pre-
sentation depends mostly on whether structures derived from the
Mullerian duct are mobile or not. If the uterus and fallopian tubes

are mobile during testicular descent, this may cause the uterus and
the fallopian tube to be pulled into the inguinal canal. Whereas if
the Mullerian structures are immobile, they may block testicular
decent [1,9].

The diagnosis of PMDS is usually incidental, since the Mulle-
rian structures are undetectable during abdominal, scrotal or rectal
examination [1]. Using imaging techniques such as Magnetic Reso-
nance Imaging (MRI), CT, or ultrasound could help in the diagnosis.
Since patients with PMDS have normal development of their geni-
tals, screening or diagnosis of PMDS using these techniques is rarely
performed [10]. In our case, the patient was diagnosed incidentally
intraoperatively during the resection of germ cell tumor of an unde-
scended testis. At first, the patient thought to have ovaries along
with uterus, fallopian tubes and vagina but the pathological report
of postoperative specimen showed remnant of testes without any
ovarian tissues. Therefore, our case favors the second form of PMDS,
the female form, in which the testes attaches to round ligament in
an ovarian position with bilateral cryptorchidism without inguinal
hernia [8].

The risk of malignancy in patients with PMDS and bilateral cryp-
torchidism increases by 35-50 time than normal people [1,11]
therefore, surgical removal of the Miillerian Duct structures and
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the undescended testis should be performed as soon as possible to
eliminate the risk of malignant transformation [12].

4. Conclusion

PMDS is a challenging condition as the diagnosis is usually inci-
dental due to the presence of normal male genitalia. It should be
suspected in a male presenting with bilateral cryptorchidism or
unilateral cryptorchidism and contralateral inguinal hernia. Early
diagnosis and management of this condition is important as those
patients have higher risk for malignant transformation.
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