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The congenital anomaly of the ovary is classified as a supernumerary, accessory, and lobu-
lated ovary (LO). Although the former two entities are anomalies of abnormal location, LO is
a category of morphological abnormality of the ovary. There are several case reports of this
entity; however, most of them were diagnosed during surgery or histopathologically. One

case report included ultrasound findings, with the diagnosis confirmed during surgery. We
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report a young-adult case with LO diagnosed and followed up with MR. Although LO is a rare
congenital anomaly, it might be misdiagnosed as malignant tumors, as in our case. There-
fore, radiologists and gynecologists should look out for this entity in MR findings, which can
prove to be crucial in preventing unnecessary surgery.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Congenital anomaly of the ovary includes absence, lobulated,
accessory, and supernumerary ovaries [1]. Among them, the
lobulated ovary is the only entity of the morphological ab-
normality of the nomotopic ovarian tissue, and only 15 cases
with lobulated ovary have been previously reported [2, 3]. Most
patients were diagnosed during laparotomy [2], and another
case was suspected with ultrasound and confirmed by open
biopsy [3]. We diagnosed a case with lobulated ovary with
MR, who were supposed malignant ovarian tumors. We could

choose the observation option and confirmed the diagnosis
after follow-up MR six months after the initial presentation.
This is the first case report with MR of this rare congenital
anomaly mimicking a malignant ovarian tumor.

Case Description

A 22-year-old woman with suspicion of malignant ovarian tu-
mor visited our hospital. She had seen a gynecologic clinic to
fill a prescription for oral contraceptives (OCs). She had been
using OCs past four years; however, any ovarian abnormality

* Acknowledgments: The authors would like to thank Enago (www.enago.jp) for the English language review.
** Competing Interests: None of the authors have any financial/personal interest or belief that could affect our objectivity.

* Corresponding author.
E-mail address: yumiko.tanaka@jfcr.or.jp (Y.O. Tanaka).
https://doi.org/10.1016/j.radcr.2021.12.041

1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2021.12.041
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.enago.jp
mailto:yumiko.tanaka@jfcr.or.jp
https://doi.org/10.1016/j.radcr.2021.12.041
http://creativecommons.org/licenses/by-nc-nd/4.0/

RADIOLOGY CASE REPORTS 17 (2022) 894-897 895

Uterus

! _

e

Fig. 1 - A 22-year-old woman with a lobulated ovary at the time of presentation.

Axial T2-weighted image demonstrates lobulated masses composed of several hypointense lobules with hypointense rim
and many tiny cysts corresponding to follicles on (Fig. 1A, arrow: right ovary, open arrow: left ovary). They show
hypointense lobulated masses circulated by the rim with a lower signal on axial T1-weighted image (Fig. 1B, arrow: right
ovary, open arrow: left ovary). Slightly higher signals are shown at the periphery of each mass on DWI; that signal intensity
was lower than normal endometrium (Fig. 1C, arrow: right ovary, open arrow: left ovary).

had not been pointed out. Her other past medical history was
unremarkable. Alfa fetoprotein (AFP), carcinoembryonic anti-
gen (CEA), and serum level of estradiol showed a normal range.
The gynecologist found her ovaries were swollen bilaterally
with transvaginal ultrasound (TVUS) and suspected ovarian
tumors. She was transferred to another hospital, and her
MR imaging demonstrated bilateral lobulated ovarian masses.
She was also supposed to have bilateral malignant ovarian tu-
mors and scheduled exploratory laparoscopy. After that, she
visited our hospital for a second opinion. Although her ovaries
had been swollen and lobulated, the ovarian masses were
composed of several lobules with hypointense rim and many
tiny cysts on T2-weighted images (T2WI, Fig. 1A). It showed a
lower signal at the periphery of each lobule on T1-weighted
images (T1WI, Fig. 1B), and diffusion-weighted images (DWI)
did not reveal abnormally restricted diffusion (Fig. 1C). The
maximum diameter of both ovaries was 8.4 cm in the right
and 4.9 cm in the left. They were abnormally larger than
the average population as the standard maximum ovarian di-

ameter had been reported as about 2.6 cm in their twenties
[4]. Normal-shaped ovaries were not found anywhere in the
scanned area, each lobule of the mass was very similar to the
normal ovary including many developing follicles, and both
ovarian masses showed the same morphological characteris-
tics, we suspected congenital anomaly of the ovary. We sched-
uled follow-up MR examination six months after the initial
visit. The 6 months follow-up period was uneventful, and the
repeated MRI revealed the same findings and did not demon-
strate any peritoneal implants or other ancillary findings
of ovarian malignancy (Fig. 2). Therefore, we concluded the
masses were lobulated ovaries as a rare congenital anomaly.

Discussion

Wharton et al. reported three cases with congenital anomaly
and advocated the entity of lobulated ovary separated from
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Fig. 2 - A 22-year-old woman with lobulated ovary after 6 months follow-up. Repeated oblique axial (Fig.2A, arrow: right
ovary) and coronal (Fig.2B, arrow: right ovary, open arrow: left ovary) perpendicular to the uterine axis revealed the same

findings as Figure 1.

supernumerary and accessor ovary after an extensive anal-
ysis of previously reported cases [5]. According to Wharton,
a supernumerary ovary is defined as a third ovary indepen-
dent of and at some distance from ovaries, and the acces-
sory ovary must be situated very close to the normally placed
ovary [5]. On the other hand, a lobulated ovary is defined as an
ovary divided by one or more fissures into two or more lobules.
Bands of connective tissue sometimes connect the lobules.
The classification mentioned above of congenital anomalies
of the ovary seems widely accepted; accessory, supernumer-
ary and lobulated ovaries [1]. However, sometimes the distinc-
tion among these three categories is unclear-cut, especially
lobulated and accessory ovaries are similar. The former re-
sults from lobulation of the ovarian anlage, whereas the latter
develops from embryonically separated parts of the eutopic
ovarian anlage.

Only 15 cases with lobulated ovaries have been published
to the best of our knowledge [2, 3]. Most of them were inciden-
tally found at laparotomy [2], and a case was suspected with
ultrasound and confirmed by open biopsy [3]. Our patient was
suspected of ovarian neoplasm even malignancy and sched-
uled exploratory laparotomy, as ovaries had been swollen and
showed lobulated shape. However, each lobule was very simi-
lar to a normal ovary or polycystic ovary. Therefore, we could
suspect the possibility of a congenital anomaly and prevent
unnecessary surgery. The differential diagnosis of this en-
tity may include sex-cord stromal tumors of the ovary as it
shows low signal intensity on T2WI and is well-demarcated.
Fibrothecoma, a relatively common sex-cord stromal tumor,
may show such MR findings [6] and may show cystic degen-
eration [7]. However, numerous tiny cysts arranged at the pe-
riphery of the mass as in the present case may be unusual in
fibrothecoma. Bilateral well-demarcated hypointense masses
on T2WI can also be considered metastatic ovarian tumors
[3, 8, 9] that usually show strong enhancement [9] and re-
stricted diffusion. Although contrast enhancement was not
performed, none of the DWI revealed restricted diffusion in

our present case. Therefore, MR findings of the lobulated ovary
could be differentiated from ovarian neoplasms. The mostim-
portant key finding is ovarian follicles at the periphery of each
lobule of the lobulated masses. Both radiologists and gynecol-
ogists should know the morphological characteristics of the
lobulated ovary as a rare congenital anomaly for correct di-
agnosis and carefully search for this structure during inter-
preting MR and ultrasound is most important for accurate
diagnosis.

Each lobule in our present case was morphologically sim-
ilar to polycystic ovary syndrome (PCOS) rather than a nor-
mal ovary. Kim DS et al. also reported not only morphological
similarity but also elevated luteinized hormone (LH) and/or
follicle-stimulating hormone (FSH) ratio, suggesting PCOS, in
their case with lobulated ovary [2]. Although LH and/or FSH
ratio was not measured in the present case, she did not show
hirsutism or obesity, which are characteristic clinical find-
ings of PCOS. Amenorrhea is also a typical clinical manifes-
tation of PCOS; we could not evaluate she had menstrual
abnormality or not, as she usually used oral contraceptives.
As she did not get married, the obstetrical outcome is un-
known, and close observation should be required. PCOS-like
morphological abnormality has been reported neither in the
supernumerary nor accessory ovary, especially since the lat-
ter is usually smaller than lcm [10]. Dabirashrafi H. et al.
reported that the maldescent ovary was always larger than
usual. Their appearance resembled PCOS in their manuscript
reporting increased incidence of malposition of the ovaries
in uterine anomalies, such as Mullerian duct anomaly or
Mayer-Rokitansky-Kuster-Hauser syndrome [11]. It seems in-
teresting, although malposition is another kind of congenital
anomaly.

Although we could not find any urogenital anomaly
demonstrated in her MR, an increased frequency of associ-
ated congenital urogenital malformation has been reported in
cases with ovarian anomalies. Cruikshank SH estimated 36%
of the supernumerary ovary might have associated anomaly
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[12]. Kim DS et al. described two cases with Mullerian duct
anomaly in 15 cases with lobulated ovary [2]. Although the ex-
act incidence of the associated anomaly is unclear, we should
also pay attention to the uterine morphology and renal or
ureteral malformation in diagnosing ovarian anomaly.

In conclusion, radiologists should know of the morpho-
logical anomaly of the ovarian anomaly and should raise the
possibility of lobulated ovaries when the bilateral ovaries had
been swollen with lobulation and peripherally arranged nu-
merous small follicles.
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