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Abstract

Background: Granulosa cell tumor of the ovary differs
from epithelial ovarian tumors in histologic appearance,
clinical course and imaging findings. The purpose of this
study was to evaluate clinical and imaging features of
recurrent ovarian granulosa cell tumors.
Methods: We performed retrospective evaluation of the
medical, surgicopathologic records and CT or MR
images of 11 patients with pathologically proven recur-
rent ovarian granulosa cell tumor.
Results: The first recurrence of granulosa cell tumor was
diagnosed at between 4 months and 18 years after the
initial surgical resection of tumor (mean; 9.7 years). Six
patients relapsed after 10 years after initial diagnosis.
The recurrent tumors were located in the pelvic cavity
alone in three patients, extrapelvic peritoneal cavity
alone in two, both pelvic and extrapelvic peritoneal
cavity in three, and paraaortic retroperitoneal space in
three. The imaging appearances of recurrent masses were
variable ranging from solid masses to completely cystic
masses.
Conclusion: Recurrent granulosa cell tumor is character-
ized by late tumor recurrence manifested as a relatively
small number of discrete peritoneal or retroperitoneal
masses with variable imaging appearances from solid to
cystic masses.

Key words: Granulosa cell tumor—Ovarian
neoplasms—Neoplasm recurrence—Computed
tomography—MR imaging

Granulosa cell tumor of the ovary is the most common
malignant tumor in the category of sex cord-stromal
tumors of the ovary, representing 2%–5% of all ovar-
ian tumors [1–3]. Granulosa cell tumor differs from
more common epithelial ovarian tumors in histologic
appearance, biological profile, clinical course and
imaging findings. Granulosa cell tumor is derived from
the granulosa cell, a hormonally active component of
ovarian stroma that is responsible for estradiol pro-
duction. Therefore, about two thirds of patients have
endocrine manifestations due to hormone secretion by
the tumor, leading to early diagnosis [2]. Granulosa
cell tumor is considered a low-grade malignancy with a
good prognosis and surgery is the mainstay of initial
management for patients with a suspected granulosa
cell tumor. However, granulosa cell tumor is known
for propensity for late recurrence and unpredictable
clinical course [4].

Although the use of cross-sectional imaging in the
diagnosis and follow-up of ovarian cancer is increas-
ing, there have been few studies of the clinical and
imaging findings of recurrent granulosa cell tumors,
probably due to relatively small number of cases and
quite late recurrence, especially in the radiology liter-
atures [5, 6]. The purpose of this study was to evaluate
clinical and imaging features of recurrent ovarian
granulosa cell tumors.Correspondence to: Jae Young Byun; email: jybyun@catholic.ac.kr
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Materials and methods

By performing a computerized search of medial records
of our institution from January 1992 to January 2003,
there were 702 ovarian malignant tumors, of which 34
(4.8%) were granulosa cell tumors. Of these, 12 patients
(35%) had pathologically proven diagnoses of recurrent
granulosa cell tumors after surgical resection of primary
tumor. One patient was excluded from this study because
her imaging study was not available for review. A total of
eight CT scans and three MR scans of the abdomen and
pelvis were available in the 11 patients at the time of first
recurrence. Additional seven follow-up CT scans and one
MR scan were available after surgery of the first recur-
rent tumors in six patients. These 11 patients were aged
30–73 years (mean age, 55 years). The mean follow-up
period for these patients was 15 years 6 months (range
1–29 years) after the diagnosis of primary granulosa cell
tumor. All information of these patients were obtained
from operation, pathology and imaging studies. Our
retrospective study had institutional review board ap-
proval, with waiver of informed consent.

In eight patients, abdominal CT scan (Somatom Plus-
S, Plus-4, Volume zoom; Siemens, Erlangen, Germany)
was performed following intravenous injection of 100–
150 mL of either iopromide (Ultravist; Schering, Berlin,
Germany) or iopamidol (Iopamiro 300; Bracco Diag-
nostics, Milan, Italy) with 7–10 mm slice thickness from
the diaphragm to the symphysis pubis. In six of the eight
patients, approximately 600–900 mL of oral contrast
material (barium sulfate, E-Z CAT; E-Z-EM, Westbury,
NY, USA) was administered 1 h before CT scanning and
the remaining two patients did not take an oral agent.
Unenhanced CT was also performed in one patient. MR
imaging was performed with a 1.5 T magnet (Magnetom
Vision Plus; Siemens, Erlangen, Germany). T1-weighted
axial images and turbo spin-echo T2-weighted axial and

sagittal images were obtained. After injection of gadop-
entate dimeglumine (Magnevist: Schering, Germany) at a
dose of 0.1 mmol/kg body weight, T1-weighted axial and
sagittal images were also obtained.

We reviewed the medical records for the patient�s
clinical characteristics, including age, surgical procedures
and stage at diagnosis, postoperative treatment, pre-
senting symptoms at recurrence, and the interval between
the time of surgical removal of the primary tumor and
the detection of recurrent tumors. Two radiologists ret-
rospectively reviewed the CT and MR imaging findings
at the first recurrence for the pattern of tumor recur-
rence; location, number, size and morphologic appear-
ance of the recurrent masses and the presence or absence
of ascites, lymphadenopathy, omental change and dis-
tant metastasis. Morphologic appearance of peritoneal
metastases was classified as nodular, plaquelike, or
infiltrative lesions according to the contour and margin
of the mass [7]. Lymphadenopathy was considered to be
present when soft-tissue nodules larger than 1 cm in
short-axis diameter could be seen on transverse scans
along the paraaortic and iliac lymphatic chains.

Results

Table 1 summarizes the clinical data for 11 patients with
recurrent granulosa cell tumors. The age at the time of
diagnosis of primary granulosa cell tumor was 25–
61 years (mean; 42.5 years). The diagnosis of primary
tumors was made on the basis of histopathologic results
obtained after surgical resection in all patients. The fol-
lowing surgical procedures were performed: unilateral
salpingo-oophorectomy in five, total hysterectomy and
unilateral salpingo-oophorectomy in one, total hyster-
ectomy and bilateral adnexectomy in four patients. Six
patients had stage IA disease at initial presentation, three
stage IC disease, and one stage IIIC disease. The initial
surgical information and surgico-pathologic staging data

Table 1. Clinical features of patients with recurrent granulosa cell tumors

At the diagnosis of primary granulosa cell tumor

Age Stage Op name Postop Tx Disease free interval
to first recurrence

Total follow up
period after surgery
of primary tumor

Current status

1 34 IIIC TAH BSO CTx 4 months 12 months MR, PD, DOD 12 months
2 37 IA USO CTx RTx 11 years 24 years MR, PD, DOD 24 years
3 53 IA USO CTx 8 years 14 years MR, PD, DOD 14 years
4 52 IA USO – 18 years 27 years MR, PD, DOD 27 years
5 42 IC TAH BSO – 10 years 29 years MR, PD, LTF after 29 years
6 61 NA NA NA 12 years 12 years LTF
7 34 IA USO CTx 13 years 20 years MR, NED after surgery
8 43 IA TAH BSO – 16 years 17 years NED after surgery
9 56 IC TAH BSO – 8 years 14 years MR, NED after surgery
10 25 IC USO – 5 years 6 years NED after surgery
11 30 IA TAH BSO CTx 6 years 7 years NED after surgery

Op, operative; Tx, Therapy; TAH, total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy; USO, unilateral salpingo-oophorectomy;
Tx, treatment; CTx, chemotherapy; RTx, radiation therapy; MR, multiple recurrences; PD, progressive disease; DOD, died of disease; LTF, lost to
follow up; NED, no evidence of disease
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were not available in one patient. Postoperatively, four
patients received chemotherapy only, and one patient
received both chemotherapy and radiotherapy.

The diagnosis of recurrent tumors was also made on
the basis of histopathologic results obtained after surgi-
cal resection in all patients. The first recurrence of
granulosa cell tumor was diagnosed at between 4 months
and 18 years (mean; 9.7 years) after the initial surgical
resection of granulosa cell tumor: mean 10.7 years for
patients presenting with stage I and 4 months for one
patient presenting with stage IIIC. Six patients relapsed
10 years after initial diagnosis. At the time of recurrence,
eight patients presented with abdominal pain, one with
palpable mass and the remaining two were diagnosed on
regular follow-up imaging.

Four patients had one episode of recurrence and the
remaining seven patients had two to six (mean = 2.8)
episodes of recurrences requiring repeated surgical
resections during the course of their disease. After the
first recurrence, the mean time to a subsequent relapse in
those who had achieved complete remission was
3.9 years. Four of 11 patients were dead of their disease
progression. The mean survival was 21 years for three
patients with stage I and 1 year for one patient with stage
III. Five patients were alive at most recent follow up. The
remaining two patients were lost to follow up.

Table 2 summarizes the imaging findings for 11 pa-
tients with recurrent granulosa cell tumors at the time of
first recurrence. The number of recurrent masses detected
on the images at first recurrence was single in three pa-
tients, two in five, three in one and more than five in two.
All recurrent tumors were discrete round or lobulated
except for two infiltrative masses (Fig. 1). The size of
maximal diameter of recurrent tumors ranged from 2.5 to
9 cm (mean, 4.9 cm). The recurrent tumorswere located in
the intraperitoneal pelvis alone in three patients, intra-
peritoneal abdomen alone in two, both intraperitoneal
pelvis and abdomen in three, and paraaortic retroperito-
neal space (Figs. 2, 3) in three. The sites of themasses in the

Fig. 1. Case 11. Recurrent granulosa cell tumor in a 36-
year-old woman who underwent total hysterectomy and
bilateral salpingooophorectomy for stage IA tumor 6 years
ago. A Contrast-enhanced CT scan shows two well-defined
nodular soft tissue attenuation masses (arrows) in the pelvic
cavity. Small amount of pelvic ascites (A) is present. B Con-
trast-enhanced CT scan at the level of the hepatic angle
shows heterogeneous low attenuated mass infiltrating the
hepatorenal fossa (arrows).

Table 2. Imaging features of recurrent granulosa cell tumors at the time of first recurrence

Numbers of recurrent lesions at variable location

Intraperitoneal
pelvis

Intraperitoneal
abdomen

Retroperitoneum Size range of recurrent
tumors (cm)

Morphology of the largest
recurrent mass

1 CT 0 2 0 1, 3.2 Heterogeneously solid
2 MR 2 0 0 4, 8 Heterogeneously solid
3 CT 1 2 0 2, 2.5, 4 Heterogeneously solid
4 CT 0 2 0 3, 5 Heterogeneously solid
5 CT 2 0 0 1, 2.5 Thin-walled cystic
6 CT 0 0 1 9 Heterogeneously solid
7 CT 0 0 1 5 Thin-walled cystic with

internal high attenuation
8 CT 0 0 1 4 Heterogeneously solid
9 MR 2 0 0 4, 5 Heterogeneously solid
10 MR >5 1 0 0.3–4 Multiseptated cystic
11 CT >5 2 0 0.5–4.2 Heterogeneously solid
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intraperitoneal abdomen were as follows: the subphrenic
space (n = 2), the perihepatic space (n = 2), hepatorenal
fossa (n = 2) and paracolic gutter (n = 1).

On CT, most recurrent masses with a diameter of less
than 3 cm appeared as homogeneous low attenuation
and those with a diameter of great than 3 cm showed
heterogeneous attenuation. One patient (case 5) showed
two homogeneous thin-walled unilocular cystic masses in
the pelvic cavity. Three patients had single large retro-
peritoneal masses with a mean diameter of 6 cm (range
4–9 cm). Two masses were located in the right paraaortic

space, and one in the left. Two retroperitoneal masses
showed heterogeneously solid appearance with cystic
portions. In one patient (case 7) with available non-en-
hanced CT scan, the retroperitoneal mass showed no
significant contrast enhancement following administra-
tion of contrast material (Fig. 3). On pathologic exami-
nation, the recurrent mass showed a large area of
necrosis containing hemorrhagic degeneration.

Of the three patients with MR imaging at the first
time of recurrence, two patients had isointense solid
masses, and one patient had multiple masses with vari-
able configurations from predominantly cystic to pre-
dominantly solid tumors on T2-weighted images (Fig. 4).
There were various degrees of contrast enhancement in
the solid portion, septa, or cystic wall. In one patient
(case 4) with follow-up MR imaging, the largest recur-
rent pelvic mass appeared as a well-defined mainly cystic

Fig 3. Case 7. Recurrent granulosa cell tumor in a 47-year-
old woman who was diagnosed as stage IA tumor 13 years
ago. A Non-enhanced CT scan shows a 5-cm mass of het-
erogeneous low attenuation (arrows) with internal high
attenuation in the left retroperitoneal space at the level of the
lower pole of the kidney. B Contrast-enhanced CT scan
shows no significant contrast enhancement in the retroperi-
toneal mass (arrows). Pathology confirmed recurrent granu-
losa cell tumor containing a large area of necrosis and
hemorrhagic degeneration.Fig. 2. Case 8. Recurrent granulosa cell tumor in a 59-year-

old woman who was diagnosed as stage IA tumor 16 years
ago. A Contrast-enhanced CT scan shows a 4-cm mass of
mixed solid and cystic nature (arrows) in the right infrarenal
aortocaval space. Arrowhead = IVC. B Sagittal reformatted
CT scan again shows a well-defined retroperitoneal mass
(arrows) compressing the inferior vena cava (arrowheads).
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mass with thick wall. The mass showed high signal
intensity on T1-weighted image and mixed high and low
signal intensity on T2-weighted image with a fluid-fluid
level, a finding suggestive of intratumoral hemorrhage
(Fig. 5). Smaller pelvic masses showed unilocular cystic
appearance without evidence of hemorrhage.

Small amount of pelvic ascites was present in two pa-
tients. However, pelvic lymphadenopathy, peritoneal
thickening and omental cake were not seen in any patients.

Of the seven patients with multiple episodes of
recurrences, two patients had recurrent tumors at the
same site as on the previous occasion. But, the remaining
five patients had recurrent tumors at the different sites
from the previous sites. One patient (Case 3) had mul-
tiple distant metastastic masses in the liver parenchyma,
lung and peritoneal cavity in the end.

Discussion

Granulosa cell tumors of the ovary represent in excess of
70% of malignant sex cord-stromal tumors, but it is an
uncommon neoplasm, accounting for 2%–5% of all
ovarian tumors [1]. This neoplasm is divided into adult
and juvenile types based on different clinical and histo-
pathologic features. Adult granulosa cell tumors are far
more common than the juvenile type, accounting for 95%

of all granulosa cell tumors. They occur predominantly
in peri- and postmenopausal women, with peak preva-
lence in women aged 50–55 years [8].

Granulosa cell tumor is considered a low-grade
malignancy. The overall 5-year-survival rate of granulosa
cell tumor has been reported to be 80%–97%, contrary to
the much less favorable 5-year-survival rate of 30%–35%
in the patients with invasive epithelial ovarian neoplasms
[5, 9]. The good prognosis of the tumor is partly related
with early diagnosis due to hormone secretion by the
tumor. The production of estrogen by granulosa cell
tumors may cause vaginal bleeding in postmenopausal
women and menstrual irregularity, menorrhagia, or even
secondary amenorrhea in premenopausal women [2].

Granulosa cell tumor is also characterized by indo-
lent, often unpredictable clinical course. Although pa-
tients with granulosa cell tumors generally present with
stage I disease (78%–91%), relapses tend to occur in a
more indolent fashion, often many years after the origi-
nal diagnosis [2]. In our study, the mean time interval
between the initial diagnosis and the first tumor recur-
rence was 9.7 years. Six out of 11 patients relapsed
10 years after the initial surgical resection of granulosa
cell tumor. Hines et al. [10] reported a recurrence
37 years after initial diagnosis and, to our knowledge, it
was the latest recurrence reported in the literature.

Fig. 4. Case 10. Recurrent
granulosa cell tumor in a 30-
year-old woman who
underwent unilateral salpingo-
oophorectomy for stage IC
tumor 5 years ago. A Axial T2-
weighted turbo spin-echo (TR/
TE, 3500/132) MR image
shows multiple variable-sized
nodular recurrent masses
(arrows) with very high signal
intensity in both adnexal areas
and cul-de-sac (arrows). Small
amount of pelvic ascites is
present. B Axial T1-weighted
spin-echo (TR/TE, 522/14) MR
image shows homogeneous
low signal intensity of multiple
masses (arrows). C Axial fat-
saturated gadolinium-
enhanced T1-weighted (TR/
TE, 840/14) MR image shows
various degrees of contrast
enhancement in solid portion,
septa, or cystic wall of multiple
peritoneal seeding masses
(arrows).
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Relapse rates of 20%–26% have been reported in the
larger studies. The studies with 30–100 cases had relapse
rates ranging from 2% to 9% and from 34% to 40% [11].
In our study, relapse rate was 35%. This considerable
variation may be explained by the variation in follow-up
time and selection, and the retrospective design, which
increases the risk of recall bias [11].

Generally, recurrent ovarian carcinoma manifests as
pelvic masses in the surgical bed, peritoneal seeding,
nodal recurrence and pleuropulmonary lesions, and liver
metastasis. Peritoneal seeding presents as nodule or mass
on the peritoneal surface, most commonly around the
liver or cul-de-sac, and mesenteric or omental infiltra-
tion. Nodal recurrence appears as enlarged paraaortic
nodes, especially at the renal hilar level [12]. The recur-
rent pathway of granulosa cell tumors observed in this
study and previous study by MacSweeney [5] appears to

be similar to that seen with epithelial ovarian cancers.
Peritoneal seeding as nodules or infiltrative masses on
the peritoneal surface, most commonly in the pelvic
cavity or around the liver or undersurface of diaphragm
was the most common manifestation of recurrent gran-
ulosa cell tumors. However, none of the patients showed
omental or mesenteric infiltration and a large amount of
ascites. Three of 11 patients had single recurrent tumor
and nine had less than five recurrent masses at initial
recurrence.

A single large retroperitoneal recurrent mass was seen
in 3 of 11 patients. We presume retroperitoneal mass may
represent lymphatic spread to paraaortic nodes, although
none of our patients showed any other enlarged pelvic or
abdominal lymphadenopathy. Because this malignant
tumor is relatively slowly growing, a single metastastic
mass can be growing to be quite large. Without knowing

Fig. 5. Case 4. Third episode of recurrent granulosa cell
tumor in a 71-year-old woman who underwent unilateral sal-
pingo-oophorectomy for stage IA tumor 26 years ago. A
Contrast-enhanced CT scan shows a large well-defined cystic
mass (arrow) with peripheral thick irregular wall (small arrows)
along the right anterior margin of the mass in the pelvic cavity.
Another two smaller nodular masses (arrows) are also seen in
the left side of pelvic cavity. R = rectum. B Axial T1-weighted
spin-echo (TR/TE, 470/14) MR image shows heterogeneous
high signal intensity of the largest pelvic mass (arrow) to the
right side of the rectum. Two smaller nodular masses (arrows)

show homogeneous low signal intensity. C Axial T2-weighted
turbo spin-echo (TR/TE, 4300/132) MR image shows mixed
high and low signal intensity of the largest pelvic mass. Fluid-
fluid level (short black arrows) is also seen, a finding sug-
gestive of intratumoral hemorrhage. Two smaller nodular
masses show homogeneous high signal intensity. The ante-
rior one has thick peripheral wall. D Axial fat-saturated gad-
olinium-enhanced T1-weighted spin-echo (TR/TE, 736/14)
MR image shows contrast enhancement in the cystic wall of
multiple peritoneal seeding masses (arrows).
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the patient�s remote history of ovarian granulosa cell
tumor, the large retroperitoneal mass can be misdiag-
nosed as primary retroperitoneal tumors such as neuro-
genic tumor, retroperitoneal sarcoma, or malignant
fibrous histiocytoma [13].

There have been several articles demonstrating the
imaging findings of primary granulosa cell tumors [6, 8,
14]. The most recent study by Kim and Kim [6] dem-
onstrated large multiseptated cystic mass and medium
solid mass with internal cysts were two common forms of
granulosa cell tumors and hemorrhage was a common
MR finding, although nonspecific. Their study included
two cases with recurrent granulosa cell tumors. In our
study, recurrent granulosa cell tumors also showed var-
iable imaging appearances from thin-walled unilocular
cystic masses to solid masses, even though we could not
correlate the imaging findings between the primary tu-
mor and recurrent tumor because there were only two
patients who had imaging studies performed prior to the
initial surgery of primary granulosa cell tumors. Evi-
dence of hemorrhage was clearly seen in one of four
patients with MR imaging. Pathologically, three patients
were proven to have hemorrhagic recurrent masses.

Our study has limitations. Because the disease entity
is rare and has long duration of disease, the case number
is small and this retrospective study limits detailed eval-
uation of imaging and surgical findings. This study in-
cluded CT and MR scans obtained by using varying
imaging techniques over the long period, and it was
impossible to measure the CT attenuation of the tumor
for the evaluation of solid or cystic nature of the mass.
Imaging studies were not available at every time of
recurrence in all patients.

In conclusion, recurrent ovarian granulosa cell tu-
mor is characterized by late tumor recurrence mani-
fested as a relatively small number of discrete peritoneal
or retroperitoneal masses with nonexistent or small
amount of ascites. Imaging findings of recurrent gran-
ulosa cell tumors are variable from solid masses to tu-
mors with variable degrees of cystic portions to

completely cystic tumors, like those of primary granu-
losa cell tumors. Because of the propensity of late tu-
mor recurrence, any new peritoneal and retroperitoneal
mass in the patients with previous history of granulosa
cell tumor should be considered recurrent tumor until
proven otherwise, even if the date of initial presentation
is remote.
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