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Abstract Primary non-Hodgkin’s lymphoma (NHL) of the
genital tract is a rare entity. Etiology and pathogenesis of
these NHLs are unknown, although there might be a
possible association between chronic inflammation and
lymphomas. The most common histological subtype is the
diffuse large B-cell lymphoma. We report two cases of
uterine lymphoma and one case of prostate lymphoma in
this paper. The symptoms and the differential diagnosis are
also discussed. Because of the low incidence, there is no
widely accepted consensus on its treatment. We demon-
strate that the rituximab and CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone; R-CHOP) chemo-
immunotherapy is a good and tolerable treatment option in

all cases. The two young patients are disease-free nowa-
days; the older patient with poor prognostic histological-
type lymphoma relapsed in a short time and died after
second relapse. A multicenter analysis is necessary to
evaluate the long-term results of chemoimmunotherapy in
these rare extranodal lymphoma entities.

Keywords Primary extranodal lymphoma . Diffuse large
B-cell lymphoma . Uterine lymphoma . Prostate lymphoma .
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Introduction

The incidence of non-Hodgkin’s lymphoma (NHL) has
risen steadily since the 1930s, according to the Connecticut
tumor registry. The average annual age-standardized rate of
NHL in men rose from 3.5 per 100,000 in 1935–1939 to 20
per 100,000 in 1990–1994 [1]. The majority of this increase
may reflect improvements in detection and pathological
diagnosis rather than incidence. Diffuse large B-cell
lymphoma (DLBCL) is the most common type of NHL in
western countries, representing approximately one third of
the total. Thirty percent of the NHLs arise in tissues
different from the lymph node; therefore, they are usually
termed extranodal lymphomas [2–5]. Approximately one
quarter of DLBCLs have a primary extranodal origin. Most
frequently, they occur in the gastrointestinal tract, especially in
the gastric mucosa. They also occur in the lungs, in the skin, as
testicular lymphomas, or in the central nervous system.

Primary NHL of the genital tract is extremely rare. Only
0.5% of the extranodal lymphomas in women are likely to
originate in the female genital tract [6, 7]. The prostate is a
rare extranodal site of malignant lymphoma. Patel et al.
reported a frequency of <10% of urinary tract involvement
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by NHL, with <1% involving the prostate [8]. Etiology and
pathogenesis of primary genital tract NHLs are unknown,
although there might be a possible association between
chronic inflammation and lymphomas [9]. Computed
tomography (CT) and magnetic resonance imaging (MRI)
are useful in the diagnosis and staging, but their specificity
is low [10, 11]. Because of the low incidence, there is no
widely accepted consensus on its management. According
to the literature, the cornerstone of the therapy consists of
irradiation alone or irradiation with either surgery or
chemotherapy [12–18].

In this paper, we present three cases with Ann Arbor
stage IE DLBCL of the genital tract. The differential
diagnosis and the results of the treatment are also discussed.

Materials and methods

Patient’s characteristics

The main characteristics of the patients are listed in Table 1.
All patients had low or low-intermediate risk according to the
international prognostic index (IPI). Staging procedures
included cervical, thoracic, abdominal, and pelvic CT scans
and bone marrow biopsy in all cases. All patients were treated
with rituximab-CHOP (rituximab dose was 375 mg/m2,
cyclophosphamide dose was 750 mg/m2, doxorubicin dose
was 50 mg/m2, and vincristine dose was 1.4 mg/m2 in the
first day of cycle and prednisone 100 mg orally in first to
fifth days of each cycle) chemoimmunotherapy in 21 days of
cycles. The regimen administered depended on the risk
according to the age-adjusted IPI. Post-therapy restaging
consisted of repetition of tests and/or biopsies that previously
had abnormal results. Complete response (CR) was defined
as the total disappearance of tumor masses and disease-
related symptoms and normalization of abnormal test results
for at least 2 months. Partial response was defined as a
decrease in tumor mass or organ infiltration of at least 50%,
along with the disappearance of disease-related symptoms.
Patients not included in these categories were considered
non-responders. The diagnosis of DLBCL was based on the

criteria established in the World Health Organization
classification [19].

Case 1

A 45-year-old woman with a 3-month history of postmen-
opausal vaginal bloody discharge was referred to our
department of obstetrics and gynecology. Histological
samples of fractionated curettage did not show endometrial
malignancy. Blood test revealed elevated creatinine and
blood urea nitrogen values; the abdominal and pelvic CT
showed enlarged, infiltrated uterus and the tumor invaded
to the parametrium, which causes bilateral uretero-
hydronephrosis. Percutaneous transrenal urinary catheter
was fixed, and a punch biopsy from the uterine mass and
parametrium was performed.

Histologically, the infiltrate was heterogenous; the main
elements were blastic cells with roundish nucleus and
several nucleoli resembling centroblasts. The immunohisto-
chemical analysis showed an evidence of massive positivity
to CD45 and B-cell markers including CD20. These
findings established the diagnosis of a DLBCL. Additional
immunohistochemical analysis was done later; the tumor
cells were CD10, CD30, CD5, and MUM-1 negative and
bcl-6 positive; this phenotype suggests a germinal center
(GC) derivation for the tumor cells. Sixty percent of the
tumor cells showed intensive positivity to Ki-67 nuclear
proliferative antigen.

Bone marrow biopsy was normal; blood count revealed
mild microcytic anemia. The staging computerized tomog-
raphy of the thorax, abdomen, and pelvis did not show
lymphadenomegaly.

Six cycles of chemoimmunotherapy (R-CHOP) were
administered. Complete remission was achieved after six
cycles according to the restaging CT and MR. The patient
was disease-free during the next 48 months.

Case 2

A 26-year-old woman visited the gynecological unit of our
hospital complaining to an atypical contact vaginal bleed-

Table 1 Patients characteristics

Patients Age
(years)

Localization Ann Arbor
stage

IPI DLBCL
subtype

First-line
treatment

Response Time to
relapse
(months)

Treatment
of relapse

Survival
(months)

1 45 Uterus I/E 2 GC-type 6×R-CHOP CR No No 48 (live)

2 26 Uterus I/E 0 GC-type 6×R-CHOP CR No No 60 (live)

3 73 Prostate I/E 2 Intravascular 8×R-CHOP CR 12 6 cycles
of IEV

30 (died)

IPI international prognostic index
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ing during the last 1 year. Her Papanicolaou smear was P II.
The performed fractionated curettage revealed smooth
internal surface of the uterus with a measured cavity length
of 7 cm. The histological assessment of the obtained tissue
sample showed cervical and endometrial gland parts
surrounded by proliferating diffuse cellular infiltrate. The
main elements were blastic cells with roundish nucleus and
several nucleoli. There were reactive cells as well as small
lymphocytes, plasma cells, and eosinophils. During the
immunohistochemical analysis, these cellular elements
were negative to myeloid markers and cytokeratin but
showed massive positivity to CD45 and B-cell markers
including CD20. These findings established the diagnosis
of a DLBCL. The tumor cells were CD10 and MUM-1
negative and bcl-6 positive: the tumor was a GC-type
DLBCL. There was no palpable spleno-, hepato-, or
lymphadenomegaly. The transvaginal ultrasonography
showed a normal-sized uterus (84×52 mm) with normal
myometrial structure and a 3-mm thick endometrial layer.
The staging CT scan was completed by pelvic MRI. The MR
examination did not indicate any myometrial, nodal, or other
organ involvement (Ann Arbor stage IE, IPI: 0). Six cycles
of rituximab combined standard CHOP chemotherapy (R-
CHOP) were administered without any complication. After
completion of chemoimmunotherapy, transvaginal ultraso-
nography showed again a normal-sized uterus (79×51 mm)
with a 5.7-mm thick endometrium. As a control, a new
fractionated curettage was done. The repeated histopatho-
logical review of the obtained endometrial sample showed
normal secretory endometrial mucosa. There was not any
confirming sign of the existence of the previously found
DLBCL, meaning, the patient achieved complete remission.
After 24 months follow-up, the patient is completely free
from the disease.

Case 3

A 73-year-old male patient presented a 1-month history of
weak urinary stream and dysuria with mild hematuria.
Digital rectal examination showed a voluminous prostate
with fibroelastic consistency. Blood test revealed normal
prostate-specific antigen (PSA; 1.18 ug/L). Ultrasonogra-
phy of the urinary tract showed a 7×8-cm enlarged prostate
with moderate bilateral uretero-hydronephrosis. Urinary
catheter was fixed because of 600-ml urinary bladder
retention. Later, open transvesical prostatectomy was
performed because of total urinary retention. Blood vessels
conglomeratum filled out with large discohesive cells was
observed in the prostatic tissue microscopically. The cells
had thin basophilic cytoplasm, pleomorphic nuclei, and
prominent nucleoli. Between these malignant cells, many
red blood cells and fibrin thrombi were situated. Immuno-
histochemically, malignant cells expressed CD20, leukocyte

common antigen (LCA), and CD79-α and were negative
for CD10, MUM-1, and bcl-2. Nearly 100% of the tumor
cells showed intensive positivity to Ki-67 nuclear prolifer-
ation antigen. These histological results confirmed an
intravascular DLBCL of the prostate. Bone scintigraphy
was negative for secondary lesions. Bone marrow biopsy,
complete blood count, and staging CT were normal. Using
the Bostwick and Mann [20] criteria, the diagnosis of
primary extranodal lymphoma of the prostate was con-
firmed (Ann Arbor stage IE). He was administered eight
cycles of chemoimmunotherapy (R-CHOP). Complete
remission was achieved after eight cycles according to the
restaging procedures. The patient was disease-free during
the next 12 months. After 1 year, B-symptoms and left
inguinal lymphadenomegaly developed; the histology
showed relapsed DLBCL. He was administered six cycles
of chemotherapy IEV (ifosfamide, epirubicine, and etopo-
side). Complete remission had been achieved again. After
3 months, the B-symptoms developed again, and abdominal
lymphadenomegaly appeared; the DLBCL relapsed. Oppo-
site to the next salvage chemotherapy, the patient died in
septic condition after 2 months later.

Discussion

During the last two decades, the incidence of lymphomas has
increased, and the incidence of extranodal lymphomas
increased more rapidly than nodal [4, 5, 21]. Lymphomas
presenting in extranodal organs with no or only minor
lymph node involvement are considered primary extrano-
dal. Primary NHL of the genital tract is extremely rare. The
most common histological subtype is DLBCL [22]. Other
rare B-cell lymphomas in the uterine cervix are marginal
zone B-cell lymphoma and mucosa-associated lymphoid
tissue lymphoma [22, 23].

DLBCLs have been separated by means of microarray in
two different groups according to the GC or post-GC genetic
signature, with different clinicobiologic features and out-
come [24–28]. There is still no information available about
the gene expression profile according to the primary site of
the lymphoma [29]. Morphologically, DLBCL show the
whole spectrum of peripheral B-blasts: centroblasts, immu-
noblasts, or plasmoblasts. Thus, there is no actual differ-
ence in their cytomorphological presentation compared to
their nodal—and frequently systemic—counterparts [30].

Terol et al. examined the soluble ICAM-1 level in
patients with extranodal and nodal DLBCLs. There was not
any difference in s-ICAM-1 levels between patients with
extranodal involvement compared with those with nodal
disease or between those with two or more extranodal sites
versus the others. No relationship was found between
s-ICAM-1 levels and the IPI score. There was a significant
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negative correlation between the levels of s-ICAM-1 and
achievement of a CR [31]. Prognosis of extranodal
lymphomas is usually poorer than nodal lymphomas
because of inaccurate or delayed diagnosis [32]. Ann Arbor
stage, size, and extent of disease, age, number of extranodal
sites, performance status, serum lactate dehydrogenase
values, and grade of lymphoma are significant prognostic
features.

Uterine lymphoma

Abnormal uterine bleeding is the most common presenting
symptom. Other frequent complaints are postcoital bleed-
ing, dyspareunia, pelvic pain, and postmenopausal bleeding
[11, 33, 34]. Differential diagnosis of primary uterine
lymphomas includes benign inflammatory and malignant
disease such as cervical or corpus carcinomas, sarcomas,
and lymphoma-like lesions [22, 35, 36]. For a definitive
diagnosis, a deep biopsy or fractionated curettage with
histopathological evaluation and immunophenotyping are
required [35, 36]. Because such located lymphomas are
subepithelial and unless there is ulceration and exfoliation,
Papanicolaou smear plays a very insignificant role in the
diagnosis of cervical lymphoma.

Because of the rarity, there is not an established treatment
protocol for primary NHLs of the genital tract. Radiotherapy,
chemotherapy, and surgery, either alone or in combination,
are the mainstay of the treatment [33, 34, 37–39]. On the
basis of recent studies [40, 41], the standard and effective
DLBCL therapy, regardless of age, localization, stage, or
IPI, is the anti-CD20 immunochemotherapy (R-CHOP).
Because of the very few cases reported and in the light of
results, usefulness of described treatment options including
total abdominal hysterectomy, salpingo-oophorectomy, pel-
vic node dissection, radiotherapy, and/or chemotherapy are
controversial.

Rituximab was the first monoclonal antibody, which has
been registered for the treatment of B-cell lymphomas. The
use of rituximab has been rapidly incorporated in clinical
practice because of its significant clinical activity and few
adverse effects [42].

Rituximab is also used for treatment of primary NHL of
the cervix [43]. In the literature, there are six cases with
large B-cell histology. They were treated with chemother-
apy plus rituximab as a first-line regimen with promising
results [38, 39, 44].

Prostate lymphoma

Primary lymphomas of the prostate account for 0.09% of
prostate neoplasms and 0.1% of all NHLs [45]. Bostwick
and Mann [20] determined which cases are acceptable as
primary lymphoma of the prostate: (1) presenting symp-

toms attributable to prostatic enlargement; (2) involvement
of the prostate predominantly, with or without involvement
of adjacent tissue; and (3) absence of involvement of the
liver, spleen, or lymph nodes within 1 month of diagnosis
of prostatic involvement. All histological types of lympho-
ma have been described, with DLBCL being most common
[46]. The clinical presentation of malignant lymphoma of
the prostate is difficult to distinguish from other prostatic
diseases causing lower urinary tract obstructive symptoms.
Urgency and micturition were the most common presenting
symptoms, with occasional hematuria and acute retention.
The serum PSA is always normal. A diagnosis of suspicion
can be made by urine cytology and histopathological
analysis with immunohistochemical techniques, and molec-
ular studies are mandatory to reach final diagnosis [46].
The differential diagnosis of prostatic lymphoma from the
clinical standpoint is difficult, particularly when it is
primary to the prostate. Differential diagnosis includes
prostatitis, small cell carcinoma, lymphoepithelioma-like
carcinoma, and Hodgkin lymphoma (HL). The distinction
between lymphoma and other malignant tumors can be
readily accomplished immunohistochemically, and inflam-
matory conditions can be ruled out according to morpho-
logical criteria. Negativity for CD15 and LMP-1 helps to
exclude HL [47]. The presence of malignant acini or
atypical lymphocytes usually is definitive, although high-
grade prostatic carcinoma can present as infiltrating single
cells with no acinar formation, mimicking lymphoma.
Reactivity for the immunohistochemical stain LCA and
lack of reactivity for prostate-specific antigen and prostatic
acid phosphatase can favor the diagnosis of lymphoma in
difficult cases. Lack of reactivity for cytokeratins can
exclude extraprostatic carcinomas, such as bladder carcino-
ma, that may infiltrate into or metastasize to the prostate.
Several therapeutic modalities have been reported, includ-
ing prostatectomy, radiotherapy, chemotherapy, and even
cystoprostatectomy [20, 48]. Among the 23 cases of
primary lymphoma of the prostate reported in the Japanese
literature, three out of five cases treated with radiotherapy
or radical prostatectomy resulted in death or progression of
disease. On the other hand, 11 out of 16 cases (69%) that
received chemotherapy alone or associated with other
treatments had a full response [49]. Chemotherapy con-
stitutes the primary therapeutic approach. R-CHOP became
the new treatment standard of DLBCL. Lymphoma-specific
survival did not differ between primary and secondary
involvement, in contrast to bladder and ovarian [50]
lymphoma, in which patients with secondary lymphoma
fared worse. The improvement in the survival of patients
diagnosed after 1980 cannot be explained definitely but
may be attributable to earlier detection and therapy that is
more effective. Prognosis apparently was related to the
primary generalized lymphoma rather than to the extent of
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prostatic infiltration [51]. The prognosis remains poor
regardless of patient’s age, histological type, treatment, or
clinical stage of disease at presentation.

Our three cases demonstrated that the R-CHOP chemo-
immunotherapy was a good and tolerable treatment option
in all cases. The two young patients are disease-free
nowadays; the older patient with poor prognostic
histological-type lymphoma relapsed in a short time and
died after second relapse. A multicenter analysis is
necessary to evaluate the long-term results of chemo-
immunotherapy in these rare extranodal lymphoma entities.
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