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Female, 22
Paraovarian tumor of borderline malignancy
Hypochondriac pain

Radiology

Rare co-existance of disease or pathology

Paraovarian cysts are common and are generally benign; however, they are frequently misdiagnosed as being
of ovarian origin. Conversely, paraovarian tumors of borderline malignancy are extremely rare. Especially, no
cases of spontaneous rupture have been reported, and all previous reports had normal serum carbohydrate an-
tigen (CA) 125 level. As for imaging findings, the presence of papillary projections in the lumen of paraovarian
tumors does not always indicate malignancy or benignancy, which makes the preoperative distinction difficult.
We report a case involving a 22-year-old Asian woman with a spontaneously ruptured paraovarian tumor of
borderline malignancy. The serum CA125 concentration was extremely elevated, at 28,831 U/mL. Computed to-
mography (CT) and magnetic resonance imaging (MRI) demonstrated a collapsed unilocular cystic lesion with
multiple papillary projections. On MRI, the papillary projections showed two different patterns, which corre-
sponded to the pathological findings.

Ruptured paraovarian tumors of borderline malignancy may show extremely high serum CA125 values.
Furthermore, specific MRI findings may be useful in evaluating the malignancy of paraovarian tumors.
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Background

Paraovarian cysts are common, accounting for 5-20% of all
adnexal lesions, and most of them are benign [1]. On the con-
trary, paraovarian tumors of borderline malignancy are ex-
tremely rare, with only about 40 cases reported worldwide.

Paraovarian tumors are commonly asymptomatic and inciden-
tally found as a unilocular cyst in the broad ligament of the
uterus; thus, they are frequently misdiagnosed as other cystic
pelvic masses such as ovarian cysts, lymphoceles, or peritoneal
inclusion cysts [2]. Symptoms occasionally appear when they
grow excessively or when hemorrhage, rupture, or torsion oc-
curs [3]. Papillary projections are occasionally seen in the lu-
men of paraovarian tumors. In general, the presence of solid
components and mural nodules in the cyst lumen of ovarian
tumors indicates their malignant potential [4]. Conversely, 86%
of paraovarian tumors with papillary projections in the lumen
were found to be benign in one previous report [1]. Therefore,
detecting the nodular components of a paraovarian tumor does
not always help establish its malignancy, which makes the pre-
operative distinction of benign and malignant tumors difficult.

Here, we report an extremely rare case involving a 22-year-old
woman with a ruptured paraovarian tumor of borderline ma-
lignancy. The tumor itself is extremely rare, and, to the best of
our knowledge, none of the previously reported cases spon-
taneously ruptured or were accompanied by a marked eleva-
tion of the serum carbohydrate antigen (CA) 125 level. Further
reports of the detailed computed tomography (CT) and mag-
netic resonance imaging (MRI) findings of these tumors are
limited, with ultrasonography being the most commonly re-
ported imaging modality. Hence, we describe and compare
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the imaging and pathological findings of a spontaneously rup-
tured paraovarian tumor of borderline malignancy, with the
aim to provide a useful method for estimating the malignan-
cy of this rare condition.

Case Report

A 22-year-old Asian woman (gravida 0, para 0) presented with
right hypochondriac pain.

Figure 1. Transvaginal ultrasound imaging showing a unilocular
cystic structure that lacks contraction near the right
ovary. The structure measures 65.5x44.2 mm, and
papillary projections are detected in the lumen. Power
Doppler revealed no blood flow within the papillary
projections.

Figure 2. Computed tomography findings. A unilocular cystic lesion is seen in the median lower abdomen (A, B). The cystic lesion lacks
contraction and consists of a thick wall (white arrows). The wall consists of three layers, with the middle layer containing
linear calcification (A). The outer and inner layers show contrast enhancement, and papillary projections are seen in the
lumen (black arrowhead) (B). Bilateral ovaries are seen apart from the cyst. Obvious ascites is seen in the pelvis.
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Figure 3. Magnetic resonance imaging findings. A collapsed unilocular cystic lesion is seen at the ventral side of the pelvis. T2-
weighted imaging (T2WI) shows that the cystic lesion contacts the right fallopian tube (A). Multiple papillary projections are
seen in the lumen of the cystic lesion, which is composed of a thick wall. Most of the papillary projections show high signals
on T2WI, but some show slightly reduced signals. The papillary projections with low signals on T2WI show high signals
on diffusion-weighted images (B) and a slight decline in signal intensity on apparent diffusion coefficient mapping (black
arrows) (C). Contrast enhancement is seen in the wall and in the papillary projections (D). The bilateral ovaries are seen
aside from the cystic lesion. Prominent ascites is seen in the pelvis, and the peritoneum is thick, with contrast enhancement

observed.

Her medical history included epilepsy, which was treated with
sodium valproate. Her family history was unremarkable. The
patient denied any history of smoking, heavy alcohol consump-
tion, or substance abuse.

Based on her symptoms, acute cholecystitis was suspected
and an abdominal ultrasound examination was performed.
The images showed normal gallbladder findings; however, a
unilocular cystic structure was found in the median lower ab-
domen (Figure 1).
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The values of the serum tumor markers were as follows: CA125,
28,831 U/mL (normal, <35 U/mL); CA19-9, 0.8 U/mL (normal,
<37 U/mL); and carcinoembryonic antigen, 2.7 ng/mL (nor-
mal, <5.0 ng/mL).

Transvaginal ultrasound imaging showed a collapsed uniloc-
ular cystic structure near the right ovary with multiple papil-
lary projections. Power Doppler revealed no blood flow with-
in the papillary projections.
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Figure 4. Gross findings of the laparoscopic resection specimen. The tumor was detected in the broad ligament of the uterus, adherent
to the right fallopian tube. There is no connection between the tumor and the right ovary (A). Multiple papillary projections

are seen inside the tumor (B).

CT images demonstrated a unilocular cystic lesion with a thick
wall. The wall consisted of three layers, with the middle lay-
er containing linear calcification. The outer and inner layers
showed contrast enhancement, and papillary projections were
seen in the lumen (Figure 2).

T2-weighted MRI (T2WI) of the cystic lesion demonstrated that
most of the papillary projections showed high signal intensity,
while some showed slightly reduced intensity. The papillary pro-
jections that showed low signal intensity showed high signal
intensity on diffusion-weighted images and a slight decline in
intensity on apparent diffusion coefficient mapping (Figure 3).

From the images, a ruptured paraovarian tumor of borderline
malignancy or malignancy was suspected, and a laparoscopic
resection of the tumor was performed. In the gross findings,
the uterus and both ovaries were normal. The tumor was de-
tected in the broad ligament of the uterus, adherent to the
right fallopian tube (Figure 4A). Multiple papillary projections
were seen in the lumen of the tumor (Figure 4B). There was
no obvious exposure to the serous membrane (Figure 5A).

Microscopically, the wall of the tumor consisted of thick colla-
gen fibers, and most of the papillary projections consisted of
simple cuboidal and columnar epithelium with small oval nu-
clei. The stroma was edematous (Figure 5B, 5C). Multiple psam-
moma bodies were seen in the subepithelial lesion (Figure 5D).
Some of the epithelium lining the papillary projections showed
stratification and separated small clusters (Figure 5E). There
was no obvious stromal invasion or microinvasion.

Based on the aforementioned findings, the tumor was diag-
nosed as a serous paraovarian tumor of borderline malignan-
cy, Stage Ic (2) in the International Federation of Gynecology

and Obstetrics (FIGO) staging. As there is no clear guideline
for the treatment of this tumor; the treatment strategy was
decided on the basis of the ovarian tumor guidelines, while
preserving fertility. Two months later, a right unilateral salpin-
go-oophorectomy, omentectomy, and peritoneal biopsy were
performed. No malignancy was found in the biopsy specimen,
and, at the latest follow-up (one year postoperatively), no re-
currence was noted.

Discussion

“Paraovarian cysts” is a general term for cystic lesions that
occur between the hilus of the ovary and the ovarian fimbria
within the mesosalpinx and broad ligament, and which orig-
inate from the Wolffian duct, Miillerian duct, or mesotheli-
um [5]. Paraovarian cysts are common, accounting for 5-20%
of all adnexal lesions, and most of them are benign [1]. On
the contrary, paraovarian tumors of borderline malignancy are
extremely rare, with only about 40 cases reported worldwide.

Paraovarian cysts are generally asymptomatic, although they
are occasionally identified by clinical symptoms resulting from
excessive growth, hemorrhage, rupture, or torsion [3]. They
are usually anechoic unilocular cysts, with a thin and uniform
wall observed on ultrasound images. However, the preopera-
tive diagnosis of paraovarian cysts is often difficult, and they
are commonly misdiagnosed as other cystic pelvic masses (e.g.,
ovarian cysts, lymphoceles, and peritoneal inclusion cysts). In
one previous report, a preoperative diagnosis of paraovarian
cysts by ultrasound images was only possible in 6.7% of cas-
es, and 73.3% of cases were misdiagnosed as tumors of ovar-
ian origin [2]. Another report showed that only 2% of patients
with paraovarian cysts had malignant potential [6]. However, to
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Figure 5. Macroscopically, papillary projections are seen in the lumen of the tumor. There is no obvious exposure to the serous
membrane (A). Microscopically, the wall of the tumor consists of thick collagen fibers, and most of the papillary projections
consist of simple cuboidal and columnar epithelium with small oval nuclei and edematous stroma (B, C). Multiple psammoma
bodies are seen in the subepithelial lesion (D). Some of the epithelium lining the papillary projections shows stratification
and separated small clusters (E). There is no obvious stromal invasion or microinvasion.

date, there has been no report describing the detailed imaging
characteristics of borderline/malignant paraovarian tumors.

Savelli et al. compared the ultrasound images of 50 cases of
paraovarian tumors, and found that 15 cases showed multiple
papillary projections growing from the cyst wall into the lu-
men [1]. Of these 15 cases, 11 showed no blood vessels with-
in the papillary projections, as determined by color Doppler.
However, 13 of the 15 cases with multiple papillary projections
were benign tumors, including eight cases of cystadenofibro-
mas and five cases of cystadenomas. Only two cases were se-
rous borderline tumors [1].
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In general, the presence of solid components and mural nod-
ules in the cyst lumen of ovarian tumors indicates their malig-
nant potential [4]. On the contrary, about 86% of paraovarian
tumors with papillary projections were found to be benign in
Savelli study [1]. Therefore, detecting nodular components of
a paraovarian tumor does not always indicate its malignancy,
making the distinction of benign and malignant tumors difficult.

Furthermore, in one previous report [3], the CT and MRI showed
unilocular cystic tumors adjacent to the ovary or fallopian
tubes. The shape of the affected-side ovary was normal, with-
out deformation or exclusion, which distinguished paraovarian




tumors from ovarian tumors. However, only a few reports have
described the detailed CT and MRI findings of paraovarian tu-
mors of borderline malignancy, with most only mentioning that
papillary projections were seen in on imaging.

The present case highlights two important clinical issues: 1)
MRI can be useful in the preoperative diagnosis of these tu-
mors, and 2) ruptured paraovarian tumors of borderline malig-
nancy can present extremely high serum CA125 levels.

First, in our case, the ultrasound images showed multiple pap-
illary projections in the lumen, and the color Doppler showed
no blood flow. The CT study demonstrated a thick stratified
wall of the tumor. The extension of the wall was assumed to
have decreased secondary to the rupture. The high attenuated
layer coincided with the pathological layer of multiple psam-
moma bodies, which are frequently found in serous cystade-
nocarcinomas of the ovary and in malignant tumors; howev-
er, this is not a conclusive factor [7].

On MRI, the signals of the papillary projections of the tumor
showed two different patterns. On T2WI, most papillary pro-
jections demonstrated high signals, and no diffusion restriction
was seen. On the other hand, some of the papillary projections
demonstrated low signals, and slight diffusion restriction was
seen in these. Pathological analysis showed that most papil-
lary projections were composed of a simple layer of epithelial
cells and prominent edematous stromal tissue, which corre-
sponded to the nodules with high T2WI signals. Stratification
and separated small clusters of papillary projections, which in-
dicate borderline malignancy potential, were only sporadical-
ly present. However, the low T2WI intensity and diffusion-re-
stricted lesions may correspond to such epithelial-rich lesions.
Therefore, the detection of papillary projections with low T2WI
intensity and diffusion restriction may suggest the malignan-
cy of paraovarian tumors.

Second, the serum CA125 value in the present case of sponta-
neously ruptured paraovarian tumor of borderline malignancy
was extremely high (28,831 U/mL). In contrast, in previous re-
ports, the values of the serum tumor markers, including CA125,
were normal [3,8-11]. CA125 is a high molecular weight glyco-
protein, which is produced by epithelial cells of the peritone-
um, pleura, pericardium, and endometrium [12,13]. The pro-
duction of CA125 is increased when these epithelial cells are
stimulated, such as by inflammation or coelomic fluid collection.
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There is a possibility that the CA125 value in our patient was
modified by the presence of peritonitis caused by the rupture.
However, it is also possible that the tumor itself may have been
the cause of the high value, as it belongs to the spectrum of
serous tumors. The CA125 level showed a prominent decline
after the operation, stabilizing around 15 U/mL.

There is currently no established standard treatment for border-
line paraovarian tumors, largely owing to their rarity. However,
as paraovarian tumors have the same embryological origin
as epithelial ovarian tumors [5], the treatment is usually se-
lected according to the guidelines for borderline or malignant
ovarian tumors [19]. Fertility is preserved taking the patient’s
age, characteristics, and preferences into consideration. The
10-year survival rate is close to 100% in patients with FIGO
Stage | malignant ovarian tumors [20], and, to the best of our
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our case had ruptured and obvious ascites was seen, we con-
sider that careful follow-up was necessary. Postoperatively,
long-term follow-up by vaginal ultrasound and tumor mark-
er (CA125 and CA19-9) examinations is recommended [21].

Conclusions

In conclusion, ruptured paraovarian tumors of borderline
malignancy may show extremely high serum CA125 values.
Furthermore, specific MRI findings can be useful in estimat-
ing the malignancy of paraovarian tumors.

Acknowledgements

We would like to thank Editage (www.editage.jp) for English
language editing.

Conflicts of interests

None.

2. Barlonn TJ, Brown BP, Abu-Yousef MM, Warnock NG: Paraovarian and para-
tubal cysts: Preoperative diagnosis using transabdominal and transvaginal
sonography. J Clin Ultrasound, 1996; 24: 117-22

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Kajiyama A. et al.:
Ruptured paraovarian tumor of borderline malignancy
© Am J Case Rep, 2017; 18: 919-925

10.

11

. Kiseli M, Caglar GS, Cengiz SD et al: Clinical diagnosis and complications

of paratubal cysts: Review of the literature and report of uncommon pre-
sentation. Arch Gynecol Obstet, 2012; 285: 1563-69

. Zhao SH, Qiang JW, Zhang GF et al: MRI appearances of ovarian serous bor-

derline tumor: Pathological correlation. ) Magn Reson Imaging, 2014; 40:
151-56

. Genadry R, Parmley T, Woodruff JD: The origin and clinical behavior of the

paraovarian tumor. Am J Obstet Gynecol, 1977; 129: 873-80

. Stein AL, Koonings PP, Schlaerth JB et al: Relative frequency of malignant

parovarian tumors: Should parovarian tumors be aspirated? Obstet Gynecol,
1990; 75: 1029-31

. Sorbe B, Frankendal B: Prognostic importance of psammoma bodies in ad-

enocarcinomas of the ovaries. Gynecol Oncol, 1982; 14: 6-14

. De Areia AL, Frutuoso C, Amaral N et al: Paraovarian tumor of borderline

malignancy — a case report. Int J Gynecol Cancer, 2004; 14: 680-82

. Kumbak B, Celik H, Cobanoglu B, Gurates B: Paratubal borderline tumor

incidentally found during cesarean section: Case report and review of lit-
erature. Eur J Surg Oncol, 2010; 36: 789-91

Lee S, Ahn KH, Park HT et al: Paratubal borderline malignancy: A case of a
17-year-old adolescent female treated with laparo-endoscopic single-site
surgery and a review of the literature. ) Pediatr Adolesc Gynecol, 2016; 29:
74-76

Shin YJ, Kim JY, Lee H) et al: Paratubal serous borderline tumor. J Gynecol
Oncol, 2011; 22: 295-98

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Yilmaz MB, Zorlu A, Tandogan I: Plasma CA-125 level is related to both sides
of the heart: a retrospective analysis. Int J Cardiol, 2011; 149: 80-82

Kabawat SE, Bast RC Jr,, Bhan AK et al: Tissue distribution of a coelomic-
epithelium-related antigen recognized by the monoclonal antibody 0C125.
Int ) Gynecol Pathol, 1983; 2: 275-85

Chan CY, Chan SM, Liauw L: A large abdominal mass in a young girl. Br ]
Radiol, 2000; 73: 913-14

Ozsahin SL, Turgut B, Nur N et al: Validity of the CA125 level in the differen-
tial diagnosis of pulmonary tuberculosis. Jpn J Infect Dis, 2008; 61: 68-89
Markman M: The role of CA-125 in the management of ovarian cancer.
Oncologist, 1997; 2: 6-9

Scholler N, Urban N: CA125 in ovarian cancer. Biomark Med, 2007; 1: 513-23
Kurata H, Sasaki M, Kase H et al: Elevated serum CA125 and CA19-9 due to
the spontaneous rupture of ovarian endometrioma. Eur J Obstet Gynecol
Reprod Biol, 2002; 105: 75-76

Suzuki S, Furukawa S, Kyozuka H et al: Two cases of paraovarian tumor of
borderline malignancy. J Obstet Gynaecol Res, 2013; 39: 437-41

Morice P: Borderline tumours of the ovary and fertility. Eur J Cancer, 2006;
42: 149-58

Kumbak B, Celik H, Cobanoglu B, Gurates B: Paratubal borderline tumor

incidentally found during cesarean section: Case report and review of lit-
erature. Eur J Surg Oncol, 2010; 36: 789-91




