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Abstract. Adenomyoma is a benign neoplasm composed of
endometrial-type glands, specialized endometrial-type stroma,
and well-formed smooth muscle bundles. This tumor typically
originates within the uterus, whereas extrauterine
adenomyoma is an unusual presentation. The ovary is the
most common site of extrauterine adenomyoma. In this study,
we describe the clinical and pathological features and
immunohistochemical  findings of primary ovarian
adenomyoma in patients at our Institution. In addition, we
provide a thorough review of previously published cases of
adenomyoma and  clarify  their
clinicopathological characteristics. The most common clinical

primary  ovarian
presentations of ovarian adenoma were abdominopelvic pain
and abnormal menstruation. Imaging features of ovarian
adenomyoma varied, showing mixed solid and cystic, solid, or
cystic masses. Frequently associated conditions included
congenital anomalies of the urinary tract and endometriosis.
Although most cases of ovarian adenomyoma exhibit benign
histopathological features, we observed one case of
endometrioid carcinoma arising in ovarian adenomyoma.
Clinical follow-up data indicated that simple excision of the
mass is curative for ovarian adenomyoma, but certain patients
underwent unnecessary surgical procedures due to lack of
awareness of primary ovarian adenomyoma and high index of
suspicion for malignancy in patients with solid ovarian
masses. Although ovarian adenomyoma is rare, awareness of
this tumor type aids pathologists in making correct diagnoses
and clinicians

in avoiding unwarranted therapeutic

procedures.
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Extrauterine adenomyoma is a rare type of benign tumor
composed of endometrial-type glands and stroma and
surrounded by a well-formed smooth muscle coat (1). This
tumor type can arise from the ovary (1-14), uterine ligament
(15-23), peritoneum (24-27), conus medullaris (28-30), or
intestine (31-35). The ovary is the most common site of
extrauterine adenomyoma. Most patients with ovarian
adenomyoma are of childbearing age. Simple excision of the
mass is curative for ovarian adenomyoma, but previous
studies documented that patients sometimes undergo
unnecessary surgical procedures due to lack of awareness of
primary ovarian adenomyoma and high index of suspicion
for malignancy in patients with ovarian solid lesions (11-13).
Awareness of this rare tumor type helps pathologists make
correct diagnoses and clinicians to avoid unwarranted
therapeutic procedures.

We reviewed previously reported cases of ovarian
adenomyoma in the context of our recent experiences with
primary ovarian adenomyoma. To the best of our knowledge,
only 16 cases of primary ovarian adenomyoma have been
documented in the English literature (1-14). In this study, we
describe clinical and pathological features and immunohisto-
chemical findings of primary ovarian adenomyoma. In
addition, we provide a thorough review of previously published
cases and clarify the clinicopathological characteristics of this
tumor type. Comprehensive analyses of cases expand our
knowledge regarding primary ovarian adenomyoma.

Patients and Methods

Case selection. The cases included in this study were selected from
the computerized database of Severance Hospital, Yonsei University
College of Medicine. A thorough search was performed using the key
words “ovary,” “adenomyoma,” “ovarian adenomyoma,” “extrauterine
adenomyoma,” “uterine-like mass,” “uterus-like mass,” “uterus-like
ovarian mass,” and “endomyometriosis” in a search of archival
surgical pathology cases. During the study period, from August 2007
to July 2016, 447 patients were diagnosed with adenomyoma or
adenomyomatous lesions, including adenomyomatosis of the
gallbladder (322/447; 72.0%), uterine adenomyoma (88/447; 19.7%),
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endometrial polyp with adenomyomatous morphology (22/447; 4.9%),
endometrial atypical polypoid adenomyoma (6/447; 1.3%),
endocervical polypoid adenomyoma (4/447; 0.9%), primary ovarian
adenomyoma (3/447; 0.7%), adenomyoma of the ampulla of Vater
(1/447; 0.2%), and adenomyoma of the small intestine (1/447; 0.2%).
Clinical and pathological information was obtained from the electronic
medical information system and pathology reports. The clinical details
that were reviewed included age of the patient at diagnosis, parity,
associated congenital anomalies, coexisting medical conditions,
presumptive clinical diagnosis, imaging findings, treatment, and
current status with follow-up period. The pathological information
included location of tumor, number, and greatest dimension of tumor,
histopathological diagnosis, the presence of residual ovarian
parenchyma, uterine pathology (in patients who underwent
hysterectomy), unusual histopathological findings, and the application
ancillary technique (immunohistochemistry). This study was reviewed
and approved by the Institutional Review Board at Severance Hospital,
Yonsei University Health System, Seoul, Republic of Korea (2016-
1925-001).

Histopathology. Resected specimens were fixed in 10% neutral-
buffered formalin and embedded in paraffin blocks. We cut and
stained 4-um sections from each formalin-fixed, paraffin-embedded
block with hematoxylin and eosin. Among these, the most
representative slide, containing an appropriate volume of tumor and
possibly normal ovarian tissue, was chosen for immuno-
histochemical staining.

Immunohistochemistry. The formalin-fixed, paraffin-embedded
sections were deparaffinized and rehydrated using xylene and
alcohol. Immunohistochemical staining was performed using the
Ventana Benchmark XT automated staining system (Ventana
Medical Systems, Tucson, AZ, USA) or Dako Omnis (Dako,
Agilent Technologies, Carpinteria, CA, USA), according to the
manufacturer’s instructions (36-45). Antigen retrieval was
performed using Cell Conditioning Solution (CC1; Ventana
Medical Systems) or EnVision FLEX Target Retrieval Solution,
High pH (Dako, Agilent Technologies). Sections were incubated
with primary antibodies to: caldesmon (dilution 1:400; clone h-
CD; Dako), CD10 (dilution 1:50; clone 56C6; Novocastra, Leica
Biosystems, Newcastle Upon Tyne, UK), cytokeratin 7 (dilution
1:100; clone OV-TL 12/30; Dako), desmin (dilution 1:500; clone
D33; Dako), epithelial membrane antigen (dilution 1:200; clone
E29; Dako), estrogen receptor (dilution 1:150; clone 6F11;
Novocastra), Ki-67 (dilution 1:150; clone MIB-1; Dako), muscle-
specific actin (dilution 1:50; clone HHF35; Dako), progesterone
receptor (dilution 1:100; clone 16; Novocastra), smooth muscle
actin (dilution 1:500; clone 1A4; Dako), and inhibin-a (1:50; Bio-
Rad Laboratories, Hercules, CA, USA). After chromogenic
visualization using ultraView Universal DAB Detection Kits
(Ventana Medical Systems) or EnVision FLEX /HRP (Dako,
Agilent Technologies), slides were counterstained with
hematoxylin. Appropriate positive and negative controls were
stained concurrently to validate the staining method.

Literature review. We thoroughly searched the Medline database using
the PubMed retrieval service. Searches were performed in July 2016,
using the key words “ovary,” “adenomyoma,” “ovarian adenomyoma,”
“extrauterine adenomyoma,” “uterine-like mass,” “uterus-like mass,”
“uterus-like ovarian mass,” and “endomyometriosis.”
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Results

Case presentation. Case 1: A 43-year-old nulliparous woman
was admitted to the Gynecology Department for low
abdominal pain and dyspareunia of 3 months’ duration. Her
menstruation history revealed menometrorrhagia. She
complained of difficult pregnancy in the previous 8 months.
Her past medical history was remarkable for ovarian
endometriosis and recurrent uterine leiomyomata, which
were managed by right salpingo-oophorectomy and
myomectomy. Abdominopelvic physical examination was
unremarkable. Routine blood tests and serum cancer antigen-
125 (CA-125) level were within normal ranges. Pelvic
ultrasonography revealed an enlarged, globular uterus with
subserosal and intramural leiomyomata. The left adnexa had
a 4.7x3.3 cm anechoic, septated cystic mass. With a
presumptive clinical diagnosis of uterine leiomyomata and
ovarian endometriosis, the patient underwent total abdominal
hysterectomy and left salpingo-oophorectomy.

Case 2: A 36-year-old primiparous woman was admitted
to the Gynecology Department with low abdominal pain that
had gradually increased for 2 months. Her menstruation
history revealed hypermenorrhea and dysmenorrhea. Her
past medical history showed ovarian endometriosis managed
by cystectomy. Abdominopelvic physical examination was
unremarkable. Routine blood tests and serum CA-125 level
were within normal ranges. Ultrasonographic examination at
an outside hospital raised the suspicion of recurrent ovarian
endometriosis, hydrosalpinx, and uterine adenomyosis.
Magnetic resonance imaging demonstrated multiple, high-
signal dots in the uterus and left adnexa on T1-weighted
images. T2-weighted images revealed a 1.7 cm dark signal
nodule in the left adnexa. With a presumptive clinical
diagnosis of uterine adenomyosis and ovarian endometriosis,
the patient underwent total abdominal hysterectomy with left
ovarian wedge resection and left salpingectomy.

Case 3: A 45-year-old nulliparous woman was admitted
with a pelvic mass incidentally detected on routine
ultrasonographic examination. Her menstruation history
revealed dysmenorrhea. She denied any other relevant
medical history. Abdominopelvic physical examination was
unremarkable. Computed tomography demonstrated multiple
subserosal and intramural masses in the uterus. Bilateral
adnexae were unremarkable. The patient was scheduled for
total  hysterectomy  with  bilateral salpingectomy.
Intraoperative inspection revealed protruding uterine masses
and multiple tan-white masses in the retroperitoneum. The
right ovary showed a round 0.8 cm mass with central cystic
changes. The patient underwent total abdominal hysterectomy
with right ovarian wedge resection, right salpingectomy, left
salpingo-oophorectomy, and retroperitoneal mass excision.

In our three patients, gross examination of the ovary
revealed well-circumscribed, ovoid, white, rubbery masses,
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Table 1. Clinical features of primary ovarian adenomyoma.

Case Author (year) (ref) Age, Parity Congenital anomaly Associated Clinical Clinical
years conditions presentations diagnosis
1 Cozzutto (1981) (1) 31 0 Unilateral renal agenesis Endometriosis Left pelvic pain NA
2 Pueblitz-Peredo et al. 18 0 Double renal excretory None Pelvic pain, NA
(1985) (2) system, double ureter lower extremity
paresthesia
3 McDougal et al. (1986) (3) 36 NA None None Right ovarian mass NA
4 Rahilly et al. (1991) (4) 38 0 None EM cancer, Right pelvic pain NA
ureteral calculus
5 Verhest et al. (1996) (5) NA NA None None LAP, menorrhagia NA
6 Mitra et al. (1997) (6) 34 1 None None Menorrhagia, NA
foul-smelling
discharge
7 Pai et al. (1998) (7) 38 0 None Breast carcinoma Incidental Krukenberg tumor
8 43 2 None None Pelvic mass Ovarian cancer
9 39 2 None Breast carcinoma, LM LAP NA
10 Shutter (2005) (8) 11 0 Unilateral pelvic kidney, Recent menarche, Right upper Teratoma or

ureteral reimplantation,

vesicoureteral reflux

11 Bayar et al. (2006) (9) 38 0 None
12 Gurel et al. (2007) (10) 54 0 None
13 Api et al. (2009) (11) 45 2 None
14 Carinelli et al. (2009) (12) 39 NA None
15 Mandal et al. (2009) (13) 60 NA None
16 Kim et al. (2011) (14) 39 0 None
17 Present study 43 0 None
18 35 1 None
19 45 0 None

hydrosalpinx

Unexplained infertility

Adenomyosis, LM,
menopause
EM polyp

Multiple adenomyomas

quadrant pain

Pelvic pain
Pelvic pain,
vaginal bleeding
Hypermenorrhea

LAP, dysmenorrhea

endometriotic cyst

NA
Uterine LM

Fibroma or
thecoma
Acute appendicitis

Menopause Pelvic pain Ovarian cancer
LM, moderate ascites LAP Ovarian cancer
LM, endometriosis, LAP, dyspareunia, Endometriotic cyst
infertility menometrorrhagia or hydrosalpinx
LM, EM polyp, LAP, menorrhagia, Endometriotic cyst
endometriosis hypermenorrhea
LM, endometriosis None NA

NA: Not applicable; EM: endometrium; LM: leiomyoma; LAP: low abdominal pain.

partly surrounded by non-neoplastic ovarian parenchyma.
Each mass was composed of an outer muscular wall of
variable thickness and a central cavity containing
serosanguinous fluid or blood clots. The cut surface of the
outer wall was tan-white and trabeculated in appearance.
Histologically, the masses had well-circumscribed outlines
that were completely separated from the uninvolved ovarian
parenchyma. The central cavities were lined by endometrial-
type glands and stroma, which were surrounded by well-
formed smooth muscles. Small endometrial-type glands and
stroma were scattered within the outer smooth muscle layer.
Although most of the endometrial-type glands were
surrounded by stroma, in some areas the stroma varied in
thickness or was absent. Immunohistochemical staining
demonstrated strong cytokeratin 7 and epithelial membrane
antigen expression in the glandular epithelium. CDI10
staining was strongly positive for endometrial-type stromal
cells and some smooth muscle cells. Smooth muscle actin
staining was positive for smooth muscle cells and patchy

positive for endometrial-type stromal cells. However,
staining of caldesmon, muscle-specific actin, and desmin was
positive for smooth muscle cells, but negative for
endometrial-type stromal cells. Estrogen and progesterone
receptors were uniformly found in glandular, stromal, and
muscular components. Staining for inhibin-a was positive in
the residual ovarian parenchyma. Ki-67 labeling indices were
less than 1% in glandular, stromal, and muscular
components. Representative photomicrographs are shown in
Figure 1.

Clinical features of primary ovarian adenomyoma. Table 1
summarizes the clinical features of 16 previously reported
cases (cases 1-9, and11-14) and our three cases of primary
ovarian adenomyoma. Sixteen (84.2%) out of the 19 patients
were of childbearing age within the fourth decade of life. The
median age of patients was 38 years (range=11-60 years).
One (5.3%; 11 years old) patient was premenarchal and two
(10.5%; 54 and 60 years old) were postmenopausal. Previous

2567



ANTICANCER RESEARCH 37: 2565-2574 (2017)

Figure 1. Histopathological and immunohistochemical findings of primary ovarian adenomyoma. A: Scanning view of hematoxylin and eosin staining
revealed a well-circumscribed, slightly lobulated tumor tissue possessing a central cystic space. The muscular wall varies in thickness. Between
the ovarian tumor and normal-appearing fallopian tube (small blue arrow), the uninvolved, residual ovarian parenchyma (small yellow arrow) is
noted. B: Compressed ovarian cortical tissue (large yellow arrow) is located between the ovarian adenomyoma (left half) and fallopian tube (right
half; large blue arrow). C: High-power view of residual ovarian parenchyma reveals benign-appearing stromal cells. D: Inhibin-a staining is
positive in the ovarian parenchyma. Immunohistochemically, the endometrial-type stroma, endometrial-type epithelium, and muscular wall are
highlighted by staining for CDI10 (E), cytokeratin 7 (F), and smooth muscle actin (G). H: Medium-power view of the inner aspect of the muscular
wall reveals endometrial-type epithelium and underlying stroma. 1: CD10 highlights the endometrial-type stroma, which appears to radiate
irregularly into the smooth muscle layer. Some smooth muscle cells are also positive for CD10. J: Cytokeratin 7 highlights a single layer of
endometrial-type epithelial cells. K: Smooth muscle actin immunostaining confirms the nature of muscular wall. Scattered endometrial-type stromal

cells are also immunoreactive for smooth muscle actin.

obstetric histories were available for 15 (78.9%) patients; five
(33.3%) patients had experienced at least one pregnancy. Of
the 19 patients, congenital anomalies were identified in three
(15.8%) patients, all of which were urinary tract anomalies
including unilateral renal agenesis, unilateral pelvic kidney,
double renal excretory system, double ureter, ureteral
reimplantation, and vesicoureteral reflux. The majority
(17/19; 89.5%) of patients presented with at least one clinical
symptom; six (31.6%) patients presented with two or more
symptoms. The most common clinical presentation was
abdominal/pelvic pain (12/19; 63.2%), followed by abnormal
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menstruation (5/19; 26.3%). Other symptoms included
palpable mass, dyspareunia, and infertility. In four (21%) out
of the 19 patients, endometriosis was identified in residual
ovarian parenchyma. Presumptive clinical diagnoses were
described for 10 (52.6%) patients, and ovarian malignancy
was suspected in four (40.0%) patients.

Table II summarizes imaging findings of ovarian
adenomyoma. Radiological images were available for
interpretation in 15 cases: transvaginal ultrasonography in
11, computed tomography in three, and magnetic resonance
imaging in one. The ovarian adenomyomas showed non-
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Table II. Imaging findings, treatment, and follow-up data of primary ovarian adenomyoma.

Case Imaging findings Treatment Follow-up period Current status
Modality Characteristics

1 NA NA NA NA NA
2 usS Cystic mass Excision NA NA
3 UsS Solid and cystic mass TAH+RSO NA NA
4 UsS Solid and cystic mass TAH+BSO NA NA
5 usS Solid and cystic mass TAH+BSO NA NA
6 NA NA TAH+LSO NA NA
7 UsS Cystic mass Excision 17 Months NED
8 NA Solid mass Excision 12 Months NED
9 CT Solid and cystic mass Completion hysterectomy+LO+omentectomy NA NA
10 UsS Cystic mass RSO NA NA
11 NA NA Excision NA NA
12 UsS Solid and cystic mass TAH+BSO NA NA
13 UsS Solid and cystic mass TAH+BSO NA NA
14 NA NA Appendectomy+RO+GnRH agonist therapy 10 Years SD
15 UsS Solid and cystic mass TAH+BSO+omental biopsy NA NA
16 CT Solid and cystic mass Excision 1.5 Months NED
17 usS Solid and cystic mass TAH+LSO 21 Months NED
18 MRI Cystic mass TAH+LO WR+LS 12 Months NED
19 CT Cystic mass TAH+RO WR+RS+LSO 5 Months NED

NA: Not applicable; US: ultrasonography; CT: computed tomography; MRI: magnetic resonance imaging; TAH: total abdominal hysterectomy;
BSO: bilateral salpingo-oophorectomy; LSO: left salpingo-oophorectomy; LO: left oophorectomy; RSO: right salpingo-oophorectomy; RO: right
oophorectomy; GnRH: gonadotropin-releasing hormone; WR: wedge resection; NED: no evidence of disease; SD: stable disease.

specific imaging features, although in nine (60.0%) cases
they presented as mixed solid and cystic masses. Five
(33.3%) and one (6.7%) cases were interpreted as cystic and
solid masses, respectively. Accordingly, there were no cases
preoperatively suspected as being ovarian adenomyoma
according to the radiological reports.

Treatment records were available for 18 (94.7%) patients
(Table II). Total hysterectomy with unilateral or bilateral
salpingo-oophorectomy was performed in 11 of the 18
patients. Eight of the 11 patients had uterine pathologies,
including leiomyoma (5/11; 45.4%), endometrial polyp
(2/11; 18.2%), endometrial endometrioid carcinoma (1/11;
9.1%), and adenomyosis (1/11; 9.1%). The remaining seven
patients underwent unilateral oophorectomy, salpingo-
oophorectomy, or ovarian mass excision. Although clinical
follow-up data were available for seven patients, no
recurrences after surgical treatment were reported (Table II).

Histopathological features of primary ovarian adenomyoma.
Table III summarizes the histopathological features of 19
primary ovarian adenomyoma cases (cases 1-14). The
majority of cases presented as a single mass involving one
ovary (18/19; 94.7%). The size of the masses varied, which
ranged from 0.7-13 cm. The typical gross appearance was a
well-circumscribed, ovoid, nodular mass resembling the

uterus. A central cavity surrounded by thick muscular wall
was the most commonly observed appearance of the cut
surface (17/19; 89.5%). The appearance of the cut surface
was not described in two (10.5%) cases. The nature of the
cavity content varied: chocolate-like, brown, bloody,
serosanguinous, serous, viscous, and serosanguinous. Blood
clots were often observed. Comments regarding the presence
of residual ovarian parenchyma were made in 13 (68.4%)
cases. In 11 (84.6%) out of the 13 cases, residual ovarian
parenchyma was identified. The size of the mass in the
remaining two cases was 6 and 11.5 cm, respectively.
Ovarian adenomyoma typically displayed zonal distributions
of three histological components: endometrial-type glands in
the innermost part of the mass, endometrial-type stroma in
the mid-zone, and smooth muscles in the outermost part.
Unusual histopathological findings were observed: mucinous
or tubal metaplasia in the glandular epithelium, lack of
stromal component, and grade 1 endometrioid carcinoma.

Discussion

Since Cozzutto et al. first described an ovarian mass
occurring in a 31-year-old woman as a uterus-like mass in
1981 (1), subsequent cases of extrauterine adenomyoma have

been reported variously as “uterus-like mass”, “extrauterine
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Table III. Pathological features of primary ovarian adenomyoma.

Case Location Number of Greatest Gross or intraoperative Histopathological Residual Unusual IHC
of tumor tumors dimension appearance of tumor diagnosis ovarian  histopathological
of tumor parenchyma findings
1 Left Single 6 cm Central, round cavity containing Uterus-like mass Absent None NA
ovary chocolate-like fluid and thick

cyst wall with fasciculated,
whorled appearance,
resembling leiomyoma

2 Right Single 9 cm Thin-walled cyst with chocolate- Uterus-like mass Present  No endometrial- NA
ovary  (bilobated) (larger lobe), like fluid and Fibrous septae (compressed  type stroma
4 cm (larger lobe), thick-walled mass at the
(smaller lobe) with central cavity, periphery)

resembling uterus
(smaller lobe)

3 Right Single 2.8 cm Chocolate cyst with Uterus-like mass Present ~ Smooth muscle NA
ovary (nodule), intracystic mural nodules localized within
9.5 cm (cyst) Protruding into the lumen the nodule only
4 Right Single 9 cm Multilocular cyst containing Uterus-like mass Present Endometrioid  SMA (P)
ovary (bilobated) (larger lobe), friable tissue and Blood (outer aspect)  carcinoma
Scm (larger lobe), thick-walled (grade 1)
(smaller lobe) mass with central cavity,
resembling uterus (smaller lobe)
5 Right Single 8 cm A central chocolate cyst and Endomyometriosis NA None del(2)(p21)
ovary an outer fasciculated tissue
resembling leiomyoma
6 Left Single 2 cm Well-circumscribed nodule Uterus-like mass Present None NA
ovary (serosal aspect)
7 Bilateral Single 4 cm A cavity with yellow material Uterus-like mass Present None NA
ovaries (right), (right), (right), thick-walled cyst with (large amount)
single 4 cm brown grumous material and
(left) (left) a firm, well-circumscribed mass
resembling uterus (left)
8 Right Single 11.5 cm Thick-walled cystic mass with Uterus-like mass Absent None CK (P),
ovary trabeculated, gray-to-brown outer DES (P),
surface, rough, red-to- brown inner EMA (P),
surface, and hemorrhagic, cleft- SMA (P),
like spaces within the wall VIM (P)
9 Left Single 13 cm Large ovarian cyst with chocolate- Uterus-like mass Present None NA
ovary like fluid, shaggy outer surface (at the periphery)
10 Left Single 4.5 cm Well-circumscribed, firm, tan-to- Uterus-like mass Present None NA
ovary pink, thick- walled, smooth-lined
cystic mass
11 Right Single 0.7 cm A nodular lesion within the Uterus-like mass Present Tubal None
ovary ovarian stroma in close metaplasia
proximity to corpus albicans
12 Left Single NA Smooth outer surface, no adhesion, Adenomyoma NA Focal ER (P),
ovary foci of Endometrium inside the mucinous FSH (N),
smooth muscle, dark brown viscous differentiation  LH (N),
fluid, firm and white cyst lining PgR (P)
13 Left Single NA Enlarged, gray-to-white, firm mass Adenomyoma NA None DES (P),
ovary INH (N),
MSA (P)
14 Right Single 35cm Well-encapsulated, multinodular Adenomyoma NA Multiple NA
ovary cystic mass With thick, white-tan foci of
cystic wall and brown fluid endometriosis
15 Left Single 9 cm Smooth outer surface, solid and Adenomyoma NA No endometrial EMA (P),
ovary cystic areas filled with serous fluid stroma, focal CK (P),
intraluminal SMA (P)
mucin

Table III. Continued
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Table III. Continued

Case Location Number of Greatest Gross or intraoperative Histopathological Residual Unusual IHC
of tumor tumors dimension appearance of tumor diagnosis ovarian  histopathological
of tumor parenchyma findings
16 Left Single 12.5 cm White, solid, and whirling cut Adenomyoma NA None DES (P),
ovary surface (firm area), multiple cysts SMA (P),
filled with serosanguinous fluid VIM (P)
and blood clots (soft area)
17 Left Single 47 cm Well-circumscribed, ovoid, Adenomyoma Present None CK (P),
ovary white, rubbery mass with a (at the CD10 (P),
central cavity and trabeculated, periphery) DES (P),
blood tinged cut surface CDS (P)
EMA (P),
ER (P),
MSA (P),
PgR (P),
SMA (P),
Ki-67
(less than
1%)
18 Left Single 1.7 cm Well-circumscribed, ovoid, Adenomyoma Present None
ovary tan-yellow, rubbery mass with a (at the
central cavity containing periphery)
serosanguinous fluid and outer wall
with trabeculated surface
19 Right Single 0.8 cm Well-circumscribed, ovoid, white, Adenomyoma Present None
ovary rubbery mass with a central cavity

containing blood clot and thick,

tan-white cystic wall

NA: Not applicable; IHC: immunohistochemistry; SMA: smooth muscle actin; CK: cytokeratin; DES: desmin; EMA: epithelial membrane antigen;
VIM: vimentin; ER: estrogen receptor; FSH: follicle-stimulating hormone; LH: luteinizing hormone; PgR: progesterone receptor; INH: inhibin-a;

MSA: muscle-specific actin; CDS: caldesmon.

adenomyoma”, or “endomyometriosis”, reflecting different
opinions about the pathogenesis of this neoplasm (2, 9, 12).
The reported cases demonstrated various sites of
involvement, including both  gynecological non-
gynecological organs. To date, 51 cases of extrauterine
adenomyoma have been reported in the English literature.
This study was aimed at comprehensively describing the
clinical and histopathological features of ovarian
adenomyoma. Patient demographics and clinical symptoms of
ovarian adenomyoma are relatively non-specific, since
common gynecological diseases occurring in women of
childbearing age such as adenomyosis, leiomyoma, or
endometriosis can cause abdominal pain and discomfort, as
well as irregular menstruation. Regardless of the presumptive
clinical diagnosis made based on clinical presentation,
imaging findings of ovarian adenomyoma are noteworthy
because the presence of a solid component, septum, and
heterogeneous signals within the ovarian cystic mass raise
suspicions of malignancy. In three previous cases, the
treatment options were selected based on clinical suspicion of

ovarian cancer (7, 13, 14). If women of reproductive age
present with solid or cystic ovarian masses and typical
symptoms of endometriosis, it is worthwhile considering the
possibility of ovarian adenomyoma, although ancillary studies
may indicate malignancy. Frozen-section examinations to
exclude rare benign ovarian neoplasms mimicking malignancy
may merit therapeutic approaches. Histopathological
examinations of ovarian adenomyoma generally do not cause
diagnostic dilemmas because the morphological and
immunohistochemical findings are obviously different from
those of ovarian cancer. In contrast, ovarian adenomyoma
exhibits the same morphology and immunophenotype as
normal endomyometrium. A possible exception to this
generalization is the development of malignancy in ovarian
adenomyoma, as one case of endometrioid carcinoma arising
in ovarian adenomyoma has been reported (4).

To date, 32 cases of extrauterine, non-ovarian
adenomyoma have been reported (15-35, 46-52). In patients
with extrauterine, non-ovarian adenomyoma, the majority
(30/32; 93.8%) of patients were women of childbearing age,
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and the remaining two (6.3%) were men. Similar to ovarian
adenomyoma, abdominal/pelvic pain and discomfort and
irregular menstruation were common clinical presentations
of extrauterine, nonovarian adenomyoma. Some patients
presented with site-specific symptoms: constipation in
patients with intestinal lesions (31, 35), back pain and
paresthesia in those with spinal lesions (28-30), and palpable
masses in those with a testicular lesion (52), a nodal lesion
(49), or inguinal lesions (46, 50). Endometriosis was the
most commonly associated condition. Anomalous
gastrointestinal or urinary tract lesions were found in a few
cases (31). All patients with conus medullaris lesions
exhibited spinal dysraphism (28-30). Local excision was
curative in most cases, but segmental resection of the
intestine was performed in cases involving the intestinal wall
or mesentery. Interestingly, there has been one case of
extrauterine, nonovarian adenomyoma-associated
malignancy (27). A 67-year-old woman was diagnosed with
clear-cell carcinoma arising in the retroperitoneal
adenomyoma. She did not undergo surgery at the time of
diagnosis. After 14 years, the radiological signs of mass
enlargement and suspected malignant transformation led to
excision. To the best of our knowledge, there have been only
two cases of epithelial malignancy arising in extrauterine
adenomyoma, one of which was endometrioid carcinoma
arising in the ovarian adenomyoma and the other clear cell
carcinoma arising in the retroperitoneal adenomyoma (4, 27).
Most patients with extrauterine adenomyoma complain of
tumor-related symptoms and require surgical treatment at the
time of diagnosis. However, even in asymptomatic patients,
surgical treatment should be considered due to the rare
chance of malignant transformation.

Primary ovarian neoplasm containing smooth muscle
component is uncommon, which follows logically from the
lack of a smooth muscle component in ovarian parenchyma.
Since the first case of extrauterine adenomyoma was
reported, three hypotheses regarding the pathogenesis have
been suggested: congenital anomaly (53), heterotopia (30),
and metaplasia (1). In patients without congenital anomalies
or spinal cord lesions that is barely involved by
endometriosis, the metaplasia hypothesis is the most widely
accepted. Smooth muscle metaplasia in ovarian
endometriosis is well known (54). Many authors postulate
that ovarian endometriosis functions as the substrate for the
development of adenomyoma. This hypothesis is linked to
the observation that endometriosis is found in patients with
ovarian  adenomyoma. In the  present  study,
immunohistochemical staining revealed CDI10-positive
smooth muscle cells and smooth muscle actin-positive
endometrial-type stromal cells within the masses, suggesting
a possible link between the two cell types. Smooth muscle
metaplasia in endometriosis is regarded as a consequence of
repeated tissue injury and repair, mediated by epthelial—

2572

mesenchymal transition and fibroblast-to-myofibroblast
transdifferentiation (55). Zhang et al. demonstrated that
myofibroblasts and highly differentiated smooth muscle cells
increase in the stromal compartment as endometriosis
progresses, in association with increases of transforming
growth factor-f1 and Smad-3, which mediate the metaplastic
process (56). Therefore, the interpretation of pathogenesis in
our series is most compatible with the metaplastic theory.

In summary, we demonstrated the clinicopathological
characteristics of primary ovarian adenomyoma. We provided
a thorough review of previously published case reports and
described three additional cases of primary ovarian
adenomyoma. Ovarian adenomyoma is a benign neoplasm of
the ovary that can be treated by simple surgical excision.
However, it can be sometimes misinterpreted as primary
ovarian malignancy during imaging studies, leading clinicians
to perform unnecessary treatments. Ovarian adenomyoma
exhibits distinct histopathological features; it does not typically
cause diagnostic dilemmas because the morphological findings
are obviously different from those of ovarian cancer. However,
clinicians and pathologists should be aware of the possible
development of malignancy within the glandular component
and carefully examine the entire lesion.
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