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CASE REPORT

Reviewing recherche presentations 
of persistent Mullerian duct syndrome: case 
reports
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Abstract 

Background:  Persistent Mullerian Duct Syndrome (PMDS) is a type of pseudo-hermaphroditism occurring in males 
internally due to failure in the Anti Mullerian Hormone (AMH)-dependent sex differentiation pathway. Due to absent 
Anti Mullerian Hormone (AMH), the adult male has both the Wolffian and Mullerian duct derivatives. Considering the 
limited information available in the existing literature, malignant transformation in PMDS has rarely been reported.

Case Presentation:  In this article we present two cases of PMDS which have complicated in to malignancy with 
review of literature and histopathological correlation. Both of these patients presented with lower abdominal pain, for 
which computed tomography of abdomen and pelvis was performed following ultrasound of abdomen and pelvis 
Both the Wolffian and Mullerian duct derivates were visualized on the above mentioned scans in these genetically 
confirmed males (46 XY).

Conclusion:  Familiarity with PMDS is necessary to diagnose the condition. Hence, in this article, we report recherche 
presentations of Persistent Mullerian Duct Syndrome which had complicated into malignancies.

Keywords:  Persistent Mullerian duct syndrome, Mullerian duct derivatives, Anti Mullerian hormone, Cryptorchidism, 
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Background
The uterus, salpinges and/or the upper part of the vagina, 
referred to as the Mullerian duct derivatives when pre-
sent in a phenotypical male human being with a 46 XY 
karyotype is known as Persistent Mullerian Duct Syn-
drome (PMDS). Its incidence is not accurately deter-
mined but has a reputation for being known as a rare 
condition. This condition is seldom misdiagnosed due 
to a lack of familiarity with the condition. We report 
two recherche/rare cases of PMDS to stress the impor-
tance of a radiologists’s role in diagnosing this condition. 
A review of literature showed only about 20 case reports 

from India including familial cases. Either one or both of 
these hormones (Anti Mullerian hormone [AMH] and 
Testosterone) are affected in males with Disorders of sex 
development (DSD). PMDS belongs to the first category: 
AMH is either not secreted (deficiency of AMH) or is 
inactive (due to a defect in the AMH type II receptor), 
while testosterone is normally produced and metabo-
lized. Even though external virilisation is complete, the 
Mullerian duct derivatives do not degenerate and are 
seen side by side with the testes and male excretory ducts 
(Fig. 1).

On the other hand, for a quick overview on endoder-
mal sinus tumour, it is a type of germ cell tumour (yolk 
sac tumour) which includes malignant endodermal cells 
in the testicular parenchyma secreting alpha fetoprotein. 
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It is the most common testicular tumour in children aged 
less than 3 years, but rarely can occur in adults.

Case presentation

•	 CASE 1: (Fig. 2)

WHAT IS PMDS?

Uterus, salpinges and/or upper part of vagina, which are referred to as Mullerian 

duct derivatives when present in a phenotypical male human being with a 46 XY 

karyotype.

CAUSES

NO SECRETION OF AMH           DEFECT IN TYPE II RECEPTOR

(INACTIVE AMH)

+

NORMAL TESTOSTERONE PRODUCTION AND METABOLIZATION

External virilisation is complete, however Mullerian duct derivatives do not 

degenerate and are seen side by side with Wolffian duct derivatives.

Fig. 1  Overview of PMDS

Fig. 2  A Ultrasound of the abdomen at the level of the pelvis shows a tubular rudimentary uterus measuring 6 × 1.5 cm (curved arrow) seen 
adjacent to a large pelvic mass (star). B, C Contrast enhanced abdomen in reformatted coronal (B) and sagittal view (C) at the level of the pelvis 
shows a large lobulated heterogeneously enhancing mass lesion (star) in the postero superior aspect of the bladder (arrow head) and the 
rudimentary uterus (right arrow). D, E, F Contrast enhanced abdomen in coronal (D) and axial views (E, F) at the level of the pelvis shows empty 
scrotal sac (right arrow), prostate gland (star) and the rudimentary uterus (left arrow). G, H Biopsy of pelvic mass lesion from Case1, H and E stained 
sample showing large endodermal sinus tumour predominantly microcystic with focal solid areas

(See figure on next page.)



Page 3 of 8Jeyakumar et al. Egypt J Radiol Nucl Med           (2022) 53:73 	

Fig. 2  (See legend on previous page.)
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A 28-year-old male presented clinically with lower 
abdominal pain and abdominal swelling for the past 6 
months. On clinical examination, his vitals were stable 
and on local examination, there was localised abdomi-
nal pain in the pelvis and a palpable mass in the pelvis. 
The testes were not visualised in the scrotal sac. Baseline 
blood investigations showed increased levels of lactate 
dehydrogenase (LDH) and alpha fetoprotein. However, 
beta human chorionic gonadotropin (Beta-HCG) lev-
els were normal. As a part of radiological investigations, 
USG Abdomen was performed which showed a rudi-
mentary uterus with a large pelvic mass. The patient was 
then subjected to a contrast CT abdomen for further 
evaluation.

CECT (contrast enhanced computed tomography) of 
Abdomen and pelvis showed an elongated pear shaped 
structure [6 × 1.5 cm] extending superiorly from the 
right seminal vesicle towards midline, located posterior 
to urinary bladder and anterior to rectum with a central 
fluid filled cavity, lined by enhancing outer layer depict-
ing the rudimentary uterus.

Along with this ,confirming the ultrasound findings, a 
large well defined heterogeneously enhancing lobulated 
mass was noted in the pelvis measuring 8.5 × 11.6 × 14 
cm [AP × TR × CC] , located posterior to the urinary 
bladder and anterior to the rectum, sigmoid colon and 
above the uterus like structure. No evidence of fat/ haem-
orrhage /calcification was noted within the lesion. With 
the suspicion of pseudo hermaphroditism, karyotyping 
was done which showed a genotypically normal male (46 
XY).Eventually, biopsy of the mass was performed and 
sent for histopathology (Fig. 2G and H) which showed an 
endodermal sinus tumour (EST) (Predominantly cystic 
with few solid areas) of the undescended testis. This con-
firms that the patient presented with PMDS which had 
developed into an endodermal sinus tumour of the tes-
tes. Ideally the treatment in PMDS would be orchidopexy 
and hysterectomy. However, this is a rare case of com-
plicated PMDS who had already developed endodermal 
sinus tumour of the cryptorchidic testes on arrival to the 
hospital. He was planned for chemotherapy and debulk-
ing laparotomy.

•	 CASE 2: (Figs. 3, 4)

A 25 year old male presented to the outpatient depart-
ment with complaints of lower abdominal pain and 
burning micturition. On clinical examination, his vitals 
were stable and left testis was noted not to be present 
within the scrotal sac. USG (ultrasonogram) abdomen 
was advised and findings revealed a heteroechoic lesion 
in the left iliac fossa—? Left testis. In order to confirm 

the findings, computed tomography (CT) urogram as 
advised and the findings were astonishing.

The left testis was not visualized within the scrotal sac. 
Instead, a relatively well defined heterogenous soft tissue 
density structure of size 3 × 2 cm was noted in the peri-
toneal cavity, in the infra umbilical region, to the left of 
midline, posterior to the left rectus muscle and anterior 
to bowel loops and abutting urinary bladder superiorly. 
Multiple calcific foci were noted within. This structure 
was seen to be supplied by the left gonadal artery leav-
ing us with a high suspicion that the soft tissue density 
structure could most likely probably represent the left 
atrophic undescended testis.

Adding to this, a large well defined cystic lesion of size 
8.5 × 7.4 cm was noted arising from the undescended 
testis. Multiple focal enhancing soft tissue densities were 
noted in the inner aspect of the cyst wall and multiple 
calcific specks were noted in the posterior aspect of cyst 
wall. This suggested the possibility of malignancy.

What surprised us was an unexpected elongated ovoid 
cystic structure with thick enhancing walls in the supe-
rior aspect that was seen in the pelvis, posterior to the 
bladder, deviated to the right. The enhancing superior 
part seemed to represent the uterine remnant and the 
thin walled lower part the cervix/upper part of vagina 
that was seen to abut the seminal vesicles inferiorly.

From the supero lateral corners of the uterine rem-
nant, two tubular structures were seen running towards 
the deep inguinal ring. The right tubular structure was 
seen to course through the right inguinal canal-probably 
representing the round ligament/fallopian tubes/ductus 
deferens and the left tubular structure was seen to end 
blindly at the left superficial inguinal ring- probably rep-
resenting the round ligament/fallopian tubes.

However, the right testis was normal in size and 
position.

Karyotyping was performed which showed a genotypi-
cally normal male (46 XY).He was advised biopsy of the 
lesion arising from the undescended left testis.

Unfortunately, this patient could not be followed up, he 
did not come back to our hospital but these findings were 
worth mentioning.

Discussion
So, what is PMDS? An unconventional form of internal 
pseudohermaphroditism in a genetically and normally 
virilized male depicted by the presence of Mullerian 
duct derivatives such as the uterus, fallopian tubes, cer-
vix, vagina is known as PMDS. In other words, this is a 
rare variety of DSD. Clinically these patients present with 
normal external genitalia, however have ambiguous geni-
talia/secondary sexual characteristics [1].
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Looking into genetics of PMDS, it is usually inherited 
in an autosomal recessive manner. Around 85% of the 
patients have mutation of the MIS gene on chromosome 
19p13 or MISR-II gene on chromosome 12q13, while the 
cause is unknown in 15% of them [2].The main etiology 
underlying this disorder is the lack of Mullerian inhibit-
ing substance (MIS)/ AMH in the body [3].It is caused 
either due to a lack in production of Anti Mullerian 
Hormone[AMH] from immature sertoli cells in newly 
developed testis (PMDS type I) or resistance to AMH 
receptor (AMHR2 gene), (PMDS type II) [4].

In the embryogenesis period, that is during early devel-
opment, the embryonal reproductive tract in either sex 
consists of both the Mullerian duct and Wolffian ducts. In 
a male fetus at the 8th week of gestation, testosterone and 
Mullerian Inhibiting Substance (MIS) are produced from 
leydig cells and sertoli cells from the recently formed tes-
tes. This testosterone helps in differentiation of the Wolf-
fian duct into various structures like epididymis, seminal 
vesicles and vas deferens. On the other hand, MIS, com-
monly known as AMH is a glycoprotein homodimer 
which plays an important role in testicular descent as 
well in Mullerian duct regression. On the contrary, in 
females this testosterone absence causes degeneration 
of the Wolffian duct. With the lack of MIS, Mullerian 
duct differentiation into female reproductive organs like 
uterus, fallopian tubes and ovaries occurs [5–7].

How can we classify types of PMDS? PMDS can be 
broadly divided into two types (Fig. 5), a male form and 
a female form based on anatomical structure. Male form 
being the more common one (80–90% of cases), is char-
acterized clinically by unilateral cryptorchidism and 
contralateral inguinal hernia with usually the ipsilateral 
testis as its content. In case the uterus was also dragged 
along with it, it would be known as hernia uteri ingui-
nalis. Another variant of this male form is when both the 
testes are spotted inside the same hernial sac along with 
the uterus and fallopian tubes, it is known as transverse 

Fig. 3  Coronal (A) CT section shows: Right testis is normal in size and 
position (right arrow). A relatively well defined heterogenous soft 
tissue density structure of size 3 × 2 cm is noted in the peritoneal 
cavity (left arrow), in the infraumbilical region, to the left of midline, 
superior to the urinary bladder. Multiple calcific foci were noted 
within—The soft tissue density structure most probably represents 
the left atrophic undescended testis. Large complex cystic lesion 
(star) with multiple focal enhancing soft tissue densities arising from 
the left undescended testis-s/o malignant etiology. B, C Axial contrast 
enhanced CT sections show a large well defined cystic lesion of size 
8.5 × 7.4 cm is noted arising from the undescended testis. Multiple 
focal enhancing soft tissue densities noted in the inner aspect of the 
cyst wall. Multiple calcific specks noted in the posterior aspect of cyst 
wall. This is suggestive of malignancy
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testicular ectopia which accounts for ~ 10% of the cases. 
Female form is characterized by bilateral cryptorchid-
ism and uterus fixed to the pelvis with bilateral testes 
attached to the round ligaments on either side in ovar-
ian positions. Inguinal hernia is not seen in this type. On 
a side note, mobility of the Mullerian duct derivatives 
plays an important role, as presence of mobility causes 

the uterus and fallopian tube to be drawn into the ingui-
nal canal and absence of mobility may block testicular 
descent [8].

In the respective cases discussed above in our article, 
Case 1 was female form and Case 2 was male form.

How important is the role of radiological scans in 
recognizing patients with PMDS? Diagnosis of this 

Fig. 4  D, E Seminal vesicles appear bulky (3D) (right arrow), however prostate gland appears normal (E) (left arrow). F, G Contrast enhanced CT 
sections axial (F) and sagittal (G) views show: An elongated ovoid cystic structure with thick enhancing walls (right arrow)  in the superior aspect 
is seen in the pelvis, posterior to the bladder, deviated to the right. The enhancing superior part could represent the uterine remnant and the thin 
walled lower part (left arrow) could represent the cervix/upper part of vagina. Urinary bladder (arrow head). Cystic lesion as described in previous 
(Fig. 3B and C) (star)
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uncommon entity is usually incidental, as structures 
derived from Mullerian duct are routinely undetectable 
in abdominal or scrotal examination, hence radiological 
investigations like USG, CT, and magnetic resonance 
imaging (MRI) play an important role in identifying 
this clinical condition. Patients who present with bilat-
eral undescended testis or unilateral inguinal hernia 
accompanied by a contralateral cryptorchid testis or 
unilateral inguinal hernia along with a palpable mass 
above the normally descended testis must undergo 
USG, CT or MRI and chromosomal analysis suspecting 
the presence of Mullerian duct structures. In our case, 

the first patient had already developed an endodermal 
sinus tumor. Hence chemotherapy and debulking lapa-
rotomy were performed on this patient. In patients with 
PMDS the risk of malignant transformation into germ 
cell tumours such as gonadoblastoma is high of 15–40% 
according to the available current literature [9], hence 
immediate surgical removal of these structures and the 
undescended testis (orchidopexy) should be performed 
to eliminate the risk [10].On the other hand, there is a 
patient to patient variation regarding fertility in PMDS 
patients. Even though infertility seems to be a compli-
cation in PMDS patients, according to a study by Josso 
et  al. [11], fertility is preserved if the gonads descend 
into the scrotum.

Looking at the importance of lab value parameters, 
determination of AMH levels in the serum using a spe-
cific test like ELISA can be used as a screening tool in the 
approach and confirmation of the diagnosis. In patients 
with PMDS, sexual function is routinely normal, but fer-
tility is a bit compromised, even in treated patients. Dis-
cussing further about Case 1 in our article, after using 
karyotyping and histopathological reports to confirm 
PMDS, in this patient, EST was observed. The character-
istic increase in Alpha feto protein was observed as these 
are secreted from the malignant endodermal cells. Along 
with this, Schiller duval bodies were confirmatory of EST 
in pathological slides. LDH which is expressed on chro-
mosome 12p, linked to the testes as mentioned above, 
increases in testicular malignancies, hence the spike in 
our Case1.

A common differential to cryptorchidism in these 
patients is anorchia, for which AMH serum assay is rec-
ommended, however, only this test is not entirely specific 
in patients with AMH mutations, hence in such cases 
testosterone assay and thorough ultrasound examina-
tion will help in diagnosis. Mixed gonadal dysgenesis is 
another common differential, where biopsy is necessary 
to confirm the sex and rule this out. Diagnosing PMDS 
is challenging as it is complex and anatomically variable.

Management of PMDS includes removal of the Mul-
lerian duct structures as they could hypertrophy and 
accumulate blood causing pain and discomfort to the 
patient. They obstruct the prostatic utricle causing recur-
rent urinary tract infection, stones and voiding distur-
bances. Removal also reduces the risk of malignancy in 
these patients from the MDS structures. Subtotal hyster-
ectomies (in order to avoid hormonal problems) and sal-
pingectomies are performed.

Regarding the Wolffian duct structures, orchidopexy to 
place the testes in the scrotal sac is the main treatment of 
choice along with preservation of vas to maintain fertility. 
In case streak gonads are present, or of the testes aren’t 
mobile, then orchidectomy is treatment of choice. In our 

Fig. 5  A Female form is characterized by bilateral cryptorchid 
testes and uterus fixed to the pelvis with bilateral testes attached 
to the round ligaments on either side. B Male form is characterized 
by unilateral cryptorchid testis and contralateral inguinal hernia 
with testis and fallopian tube of the contralateral side in the sac. C 
Transverse testicular ectopia in which two testes are visualized in the 
same hernia sac along with the uterus and uterine tubes
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patient (Case 1), malignant transformation of the testes 
was noted, hence we proceeded with debulking laparot-
omy and chemotherapy.

Conclusion
PMDS is a rare entity in clinical practice with very few 
cases reported in medical literature. Radiological imaging 
plays a significant role in establishing the diagnosis which 
is further confirmed by karyotyping, histopathological 
and Immunohistochemistry results. Overall, surgery is 
performed in PMDS in order to prevent infertility or can-
cer. This motivation behind this article is to bring such 
rarely reported cases into the light and enlighten clini-
cians and radiologists for a broader thinking perspective 
and better diagnosis. Diagnosis could often be arduous 
due to unfamiliarity with the condition.
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