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Non-Hodgkin Lymphomas of the Ovaries: MR Findings

Francesco Ferrozzi, Giuseppe Tognini, Davide Bova, and Giulio Zuccoli

Purpose: The goal of this work was to describe MR findings (morphology, struc-
ture, signal intensity) of ovarian non-Hodgkin lymphoma (NHL).

Method: We reviewed the MR images of five female patients aged 13-70 years
(mean 46 years) with histologically proven NHL of the ovaries. We evaluated mor-
phological and signal intensity findings of the lesions. MR features were correlated
with pathologic parameters.

Results: All the patients were affected by B-cell NHL; one patient showed a pri-
mary involvement of the ovaries; in one patient, ovarian disease was diagnosed 30
months after surgical resection of a primary uterine lymphoma; the remaining three
had a systemic lymphoma. In three cases, the ovarian involvement was bilateral. The
mean size of the lesions was 7.9 cm. All the lesions showed homogeneous low signal
intensity on T1-weighted images and intermediate to high intensity on T2-weighted
images. The postgadolinium images showed mild to moderate heterogeneous enhance-
ment. The peripheral enhancement was better demonstrated in fat-suppressed images.

Conclusion: The diagnosis of primary ovarian lymphoma should be considered in
the presence of large bilateral solid ovarian masses with homogeneous appearance
(low signal on T1 and mildly high on T2) without infiltrative pattern of growth or
regressive changes (necrosis, hemorrhage, calcifications) and with little contrast en-

hancement.

Index Terms: Ovary—Lymphoma—Magnetic resonance imaging.

The ovary is an exceedingly rare localization of lym-
phomas (1). In ~20% of the cases, non-Hodgkin lym-
phoma (NHL) presents as extranodal disease, <1% be-
ginning primarily in the ovary (2,3). Ovarian lymphomas
are generally considered the local manifestation of an
occult lymphonodal disease or a secondary site of a sys-
temic disease (2). Symptoms are rarely present and are
for the most nonspecific (3). The clinical picture of a
B-cell lymphoma is only occasionally seen (1). There-
fore, the detection of ovarian lymphoma is often inci-
dental, and its differentiation from other solid ovarian
masses and from pedunculated intraligamentous uterine
leiomyomas has important clinical and therapeutic im-
plications.

MRI, thanks in particular to rapid technological prog-
ress, has become the imaging procedure of choice for “in
vivo” characterization of adnexal lesions (4-7). In this
article, we present MR findings in five cases of patho-
logically proven malignant lymphomas of the ovaries.
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MATERIALS AND METHODS

Among all the MR and pathologic records of extra-
nodal lymphomas between January 1993 and December
1998, we retrospectively selected five female patients
who underwent MRI of the pelvis. Their age ranged from
13 to 70 years (mean 46 years). The diagnosis of NHL
was pathologically confirmed in one case by needle core
biopsy, in two cases at surgery, and in the remaining two
by autopsy.

All our cases were B-cell NHL, diffuse type in four
cases and follicular in the remaining one. In one of our
patients, the lesions were considered as primary lym-
phoma of the ovary, whereas all the others had a sec-
ondary involvement of the ovaries. Secondary lympho-
mas were diagnosed at the time of clinical presentation
of disease in two cases or at the time of disease relapse
in two cases.

In four cases, MRI was performed with a 1.5 T unit
(Vision; Siemens Medical Systems, Erlangen, Germany)
and in one case with a 0.5 T unit (T5 II; Philips Medical
Systems, Eindhoven, the Netherlands). Multiplanar
(axial, coronal, sagittal) conventional T1- and T2-
weighted spin echo images were acquired. Additional
T1-weighted fat saturation images after administration of
Gd-DTPA were also obtained in three patients.
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Morphologic features such as tumor location, size,
morphology, contours, invasion of neighboring struc-
tures, lymphadenopathies, and signal intensity character-
istics were analyzed. Lesions were described as homo-
geneous or heterogeneous. Signal intensity was rated as
low, intermediate, or high relative to the signal intensity
of the muscle in sequences both with and without Gd.

RESULTS

Among the five patients, three had bilateral lesions
(Figs. 1 and 2) and the other two unilateral (Fig. 3) (right
ovary in one and left in one), for a total of eight lesions.
The lesions ranged in diameter from 4 to 10 cm (mean
7.9 cm).

The histologic types were Burkitt lymphoma in one,
diffuse immunoblastic large B-cell in two, follicular
large B-cell in one, and diffuse lymphoplasmocytic B-
cell in one. In all but one patient, concurrent lesions were
detected in bone marrow, peritoneum, liver, spleen, kid-
ney, adrenal glands, and thoracic, abdominal, and pelvic
lymph nodes.

In the case of primary lymphoma, the clinical presen-
tation was characterized by diffuse arthralgia, back pain,
and systemic symptoms. In four patients, a palpable
mass in the pelvis was found at physical examination.
Two patients presented with fever and three with pain
(Table 1).

Survival ranged from & to 20 months from the time of
detection of ovarian disease (mean 14 months). Two pa-
tients are still alive, one with diffuse lymphomatous mul-
tisystemic involvement and one free of disease. In one
patient, ovarian disease was diagnosed 30 months after
surgical resection of a primary uterine lymphoma.

All the lesions had well defined margins and were
primarily round or oval in morphology. Contours were
lobulated in three and smooth in two. The lesions exhib-
ited homogeneously low signal intensity on T1-weighted
images (Figs. 1A-3A), intermediate to high intensity on
T2-weighted images (Fig. 2B), and mild to moderate

heterogeneous contrast enhancement after intravenous
administration of Gd-DTPA (Figs. 1C and 2C). Three
patients showed predominantly peripheral contrast en-
hancement in fat-suppressed post-Gd T1-weighted se-
quences (Fig. 3D).

DISCUSSION

NHL presents as extranodal disease in 20% of cases.
Ovary involvement in primary parenchymal localizations
is exceedingly rare (2). The origin of primary ovarian
Iymphoma seems to be independent of the presence of
normal lymphoid tissue in the ovary (3).

A lymphomatous mass of the ovary may represent the
first manifestation of an occult nodal disease or a sec-
ondary localization due to systemic diffusion of disease
(3). Although several authors have proposed different
diagnostic criteria for primary ovarian lymphoma, no
real consensus exists on the topic. According to the more
or less restrictive criteria adopted for diagnosis, the in-
cidence of true primary lymphoma of the ovary ranges
from 2% (8) to 18% (9) of suspected cases. This is why
several authors (3,8) regard as more prudent the consid-
eration of ovarian lymphoma as the local manifestation,
albeit solitary, of a disease that has already reached sys-
temic proportions.

The clinical appearance of ovarian lymphoma is non-
specific. Symptoms of an abdominal-pelvic mass (67%)
(3) with or without pain, vaginal bleeding, amenorrhea,
irregular menses, osteoarticular aches, and ascites are the
most common findings. B-Lymphomatous symptoms are
only occasionally reported (17%) (3). On rare occasions,
the tumor is entirely asymptomatic and its detection ab-
solutely incidental. Laboratory data, biohumoral param-
eters, and hormonal levels are often nondiagnostic (10).

Ninety-six percent of primary lymphomas of the ovary
are of B-lymphocyte origin, according to the literature
(11), and the great majority of them is of diffuse type.
Among pediatric NHL, the noncleaved small cell type,
either Burkitt (Fig. 1) or non-Burkitt, is the most com-

FIG. 1. A 42-year-old woman with pelvic mass, abdominal pain, and lymphedema of the legs. A: Axial T1-weighted image demonstrates
bilateral oval well defined masses in the adnexal region, with homogeneously hypointense appearance. The right mass abuts the sigmoid
wall. B and C: T2-weighted coronal image (B) shows the heterogeneous high signal intensity of the masses, which demonstrates mild
irregular contrast enhancement in the postgadolinium image (C). Fine needle biopsy demonstrates Burkitt non-Hodgkin lymphoma.
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FIG. 2. A 13-year-old girl with fever, back pain, and arthralgia. A
and B: Axial T1-weighted (A) and T2-weighted (B) images of the
pelvis show bilateral large lobulated masses, with smooth bor-
ders and homogeneous signal. C: Sagittal postgadolinium image
shows intermediate and irregular enhancement of the masses
with “cerebroid” appearance. Pathologic specimen demonstrates
bilateral non-Hodgkin lymphoma of the ovary, B-cell, diffuse “lym-
phoplasmocytoid type.”

mon subtype in this organ, accounting for 38% of cases
(3). The next most frequent subtype is diffuse large cell
lymphoma (Figs. 2 and 3), whereas follicular lymphomas
are very rare and Hodgkin lymphomas have never been
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described in the ovary (1,2,9,10). Their prognosis is vari-
able and depends on several factors (12). Advanced
stage, bilaterality of lesions, the non-B-lymphocyte ori-
gin, the presence of systemic symptoms, and an acute
onset are associated with a poor prognosis (9,10,12). Sur-
gery followed by adjuvant chemotherapy is the most ef-
ficacious treatment protocol (3,10,12).

No specific radiologic or imaging features have been
found to offer specific indications of an ovarian lym-
phoma. From the diagnostic point of view, ultrasonog-
raphy, in spite of its sensitivity in detecting abdominal
and pelvic lymphomatous masses, does not offer reliable
criteria for characterization of ovarian lymphomas. The
homogeneously hypoechoic appearance and the lack of
significant vascularity on color Doppler mapping consti-
tute the most frequently encountered appearance of these
lesions (13).

The CT structural features that may lead to diagnosis
of lymphoma have already been described at length (14).
The relative structural homogeneity (Fig. 1), without sig-
nificant necrosis, hemorrhage, or calcifications, the rela-
tive hypovascularity, and frequent bilaterality or multi-
centricity are all more frequently seen in lymphomatous
masses than in solid malignancies and are valid in the
ovary as well.

MRI offers analogous structural depiction of lesions
and of their vascularization. In addition, it is accurate in
assessing the topography and spatial relations of pelvic
masses thanks to its multiplanar capabilities and the lack
of respiratory or peristaltic motion artifacts (6). In par-
ticular, coronal and sagittal images (Figs. 1 and 2) are
particularly useful in evaluating the organ of origin when
the pelvic mass is voluminous and extends beyond the
anatomical borders of the pelvis itself.

At MRI, ovarian lymphomas present as solid bilateral
masses. The signal characteristics of ovarian lymphoma
are the same as seen in lymphomatous lesions in other
locations, with hypointensity on T1-weighted images and
homogeneous and mild hyperintensity on T2-weighted
images. Contrast enhancement after intravenous admin-
istration of gadolinium is mild to moderate, and fat-
suppressed T1l-weighted images demonstrate the en-
hancement to better advantage; in fact, in our patients,
the peripheral contrast enhancement seems to be typical.

Bilateral ovarian lymphomas should be differentiated
from metastatic involvement of the ovaries. Ovarian me-
tastases represent ~30% of all ovarian neoplasms and are
sometimes diagnosed before the primary tumor (15). In
decreasing order of frequency, the primary tumors are
colon, stomach, breast, pancreas, gallbladder, and bron-
chogenic carcinomas, as well as melanoma. Ovarian me-
tastases are generally bilateral with mixed appearance
(solid and cystic); metastases with high fibrous compo-
nent (particularly from gastrointestinal tract) often show
hypointense areas on T2-weighted images with strong
contrast enhancement (15).

The rare primary forms must be differentiated from
ovarian neoplasms with a stromal or mesenchymal com-
ponent, such as the fibroma, fibrothecoma.(16), teratoma
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FIG. 3. A 40-year-old woman with pelvic mass, who underwent surgical resection 30 months before for primary immunoblastic lymphoma
of the uterus. A: Axial short TR short TE image of the pelvis shows a large oval lesion, homogeneously hypointense and with smooth
borders originating from the left adnexal region. B: The lesion appears mildly hyperintense, without necrotic component on proton density
sequence. C and D: Fat-suppressed short TR short TE sequence demonstrates the homogeneous appearance of the lesion (C), which
shows low homogeneous enhancement of the mass with a peripheral rim of marked enhancement (D). Surgical resection confirmed the

ovarian relapse.

(17,18), or neoplasms containing ectopic tissue as struma
ovarii (19). In tumors with a fibrous component, the
consistent hypointensity on T2-weighted images gener-
ally allows a rather easy diagnosis (16), and the typical
signals of fat are reliably associated with teratomatous
lipid components (18,19).

The solid epithelial neoplasms, especially if not yet
associated with ascites (which is rare even in advanced
peritoneal lymphomatous lesions) and peritoneal carci-

nomatosis, may, on the other hand, be differentiated from
lymphomas if they present a complex structure due to
cystic loculations, more frequent necrosis and hemor-
rhage, and more pronounced and yet more heterogeneous
contrast enhancement (5).

Very large masses of the pelvis include sarcomas
originating from pelvic mesenchymal tissues and, in the
pediatric age group, neuroblastoma (4). Again, the rela-
tively homogeneous structure and little contrast enhance-

TABLE 1. Summary of cases of ovarian lymphoma

Age Size
(yrs) Histology Location (cm) Synchronous locations Symptoms Survival
13 Diffuse lymphoplasmocytic Bilateral Rt = 9x6,Lt = 9x7  Bone marrow, pelvic Arthralgia, fever, back 14 mos alive,
B-cell NHL peritoneum pain disease-free
70  Diffuse immunoblastic large  Bilateral Rt = 5x6,Lt = 10 x 6 Liver, spleen, kidney Pelvic mass, abdominal 14 mos
B-cell NHL abdominal-pelvic lymph pain
nodes
42 Burkitt B-cell NHL Bilateral Rt = 10x9, Lt = § x7 Bone marrow, pelvic Lymphedema of legs, 8 mos
peritoneum, pelvic lymph abdominal pain,
nodes pelvic mass
64  Follicular large B-cell NHL ~ Right ovary Rt = 5x 4 Pelvic lymph nodes, liver, Fever, pelvic mass 20 mos

40 Diffuse immunoblastic large Lt=5x%x6

B-cell NHL

Left ovary

spleen
None

Pelvic mass

5 mos alive, diffuse
disease

NHL, non-Hodgkin lymphoma.

J Comput Assist Tomogr, Vol. 24, No. 3, 2000



420 F. FERROZZI ET AL.

ment are suggestive of a lymphomatous mass, whereas
sarcomas more often exhibit an early tendency to exten-
sive necrosis and are hypervascular. The macrocalcifica-
tions often demonstrated in neuroblastomas may also be
discriminating as foci without signal.

The much more frequent clinical scenario of plurivis-
ceral involvement by lymphoma and its associated gen-
eralized lymphadenopathy, with the above-described sig-
nal characteristics, are, however, highly suggestive of the
correct diagnosis.

CONCLUSION

Despite its rarity and its lack of pathognomonic imag-
ing features, the diagnosis of “primary” ovarian lym-
phoma must be considered when in the presence of large
bilateral ovarian masses, with lobulated and homoge-
neous appearance (low signal on T1, mildly high on T2)
and without macroscopic signs of infiltration, significant
necrosis, or marked contrast enhancement. The associa-
tion of these features with multiple lesions in other lo-
cations and organs, either at staging or follow-up of lym-
phomas, does not, on the other hand, pose significant
diagnostic difficulties.
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