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Primary testicular non-Hodgkin's lymphoma associated with
hemophagocytic syndrome: Case report
and review of the literature
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Abstract. Primary testicular non-Hodgkin's lymphoma
(TNHL) was first described as a clinical entity in 1866. It is
a rare disease which accounts for 1% of all non-Hodgkin's
lymphoma, 2% of all extranodal lymphomas and 5% of all
testicular neoplasms. Hemophagocytic syndrome (HPS)
is a rare but distinct condition caused by inappropriate and
dysregulated activation of the immune system. We report a
47-year-old man with primary TNHL who developed HPS
four months after occurrence of scrotal swelling. To the best
of our knowledge, primary TNHL associated with HPS has
not previously been reported.

Introduction

Primary testicular non-Hodgkin's lymphoma (TNHL) was first
described as a clinical entity in 1866 (1,2). It is a rare disease
which accounts for 1% of all non-Hodgkin's lymphoma (NHL)
cases, 2% of all extranodal lymphomas and 5% of all testicular
neoplasms (3). It is the most common type of testicular tumor
in males between 60 and 80 years of age. TNHL is unique
in its high incidence of bilateral involvement (8-38%), and it
is also the most common bilateral testicular tumor. TNHL
has a predilection for spreading to non-contiguous extranodal
sites, particularly the central nervous system (CNS) (1,2,4-7).
Hemophagocytic syndrome (HPS) also known as hemophago-
cytic lymphohistiocytosis (HLH) is characterized by the
impaired or absent activity of natural killer (NK) cells and
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cytotoxic T-cells leading to cytokine dysregulation with prolif-
eration and activation of histiocytes (8). HPS is characterized
by fever, pancytopenia, liver dysfunction and hemophagocy-
tosis in the bone marrow (9). HPS is divided into two types:
primary familial and secondary. Secondary type is often asso-
ciated with infection, autoimmune disease and malignancies.

In the present study, we report on a 47-year-old man with
primary TNHL who developed HPS 4 months after occurrence
of scrotal swelling. To the best of our knowledge, primary
TNHL associated with HPS has not been previously reported.

The search engine PubMed was used to search the database
Medline of the National Library of Medicine from 1966 to the
present. The search engine Science Direct was used to search
EMBASE from 1974 to November 2011. The search engine
Web of Science was used to search the Science Citation Index
from 1980 to November 2011. Earlier sources were obtained
by cross referencing. Subject searches were conducted for
hemophagocytosis, hemophagocytic syndrome, hemophago-
cytic lymphohistiocytosis, primary testicular non-Hodgkin's
lymphoma and testicular natural killer/T-cell lymphoma.
Studies considered to be of clinical importance and additional
references of key articles were included.

The study was approved by the ethics committee of the
university. Patient consent was also obtained.

Case report

A 47-year-old man presented with a 4-month history of bilat-
eral scrotal swelling, prolonged fever, weakness and night
sweats. The patient received antibiotics (trimethoprim and
sulfamethoxazole) for suspected orchitis and was admitted to
hospital due to pancytopenia and 15 kg weight loss.

Physical examination revealed a thin, chronically
ill-appearing Chinese male. Vital signs were as follows:
temperature, 37.7°C; pulse, 95 beats per min; respiratory
rate, 20 breaths per min and blood pressure, 85/60 mmHg.
No scleral icterus was present. The patient's abdomen and
the upper right arm had an approximately 2x1 cm red rash,
respectively, which faded when pressed. The oral cavity had
good dentition without evidence of thrush. No neck masses
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or lymphadenopathies were palpable. The enlargement of the
spleen was palpable under 6 cm of the left costal margin.

Hepatomegaly was not noted. No lower extremity edema
was present. Neurological examination revealed normal cranial
nerve function, reflexes, speech, mental status and gait. No
focal weakness or sensory loss was present. Urological exami-
nation revealed bilateral hard testicular masses. The patient
was otherwise in good health with no significant findings from
medical history. Family history was non-contributory.

Blood routine examination revealed severe pancyto-
penia: hemoglobin was 93 g/dl, white blood cell count was
2.2x10%liter and platelet count was 28x10%liter. Routine
urianlysis and stool routine examination were normal. Serum
albumin was decreased to 27.5 g/1. Activated partial thrombo-
plastin time was prolonged to 75.4 sec and the concentration
of fibrinogen was decreased to 0.55 g/l. Laboratory examina-
tions on admission revealed highly elevated values of ferritin
(957 ng/ml), lactate dehydrogenase (LDH; 1303 U/I), serum
aspartate aminotransferase (AST; 207 U/l) and alanine
aminotransferase (ALT; 82 U/l), suggesting hematological
malignancies, malignant tumor of fibrous connective tissue and
severe infection. Therefore, an extensive rheumatologic and
infectious investigation was performed during hospitalization.
Rheumatologic work-up, including antinuclear antibodies,
anti-double-stranded DNA antibodies, complement C3 and
C4 levels, antimitochondrial antibodies, antiscleroderma-70
antibodies, anti-Ro/SS-A and anti-La/SS-B antibodies, were
all within normal limits.

Infectious work-up included Mycoplasma pneumoniae
IgG and IgM levels, Herpes simplex virus IgG and IgM levels,
Toxoplasma gondii 1gG and IgM levels, rubella IgG and IgM
levels, cytomegalovirus IgG and IgM levels, Epstein-Barr virus
antibodies and an hepatitis profile. Results from the infec-
tious disease laboratories were within normal limits. Other
laboratory tests performed, including multiple blood cultures,
international normalized ratio, erythrocyte sedimentation rate
and immunoglobulin levels (IgA, IgM, IgG and IgE), were
also within normal limits. Antibodies to HIV1/2 and antibody
to Treponema pallidum were negative. The § human chorionic
gonadotropin (HCG) and a-fetoprotein (AFP) levels were
within normal limits.

Ultrasonography revealed bilateral testicular enlargement
(56 cc right testis, 36 cc left testis) and multifocal, intensely
hypoechoic areas, which demonstrated enhanced flow velocity
following Color Doppler sonography. A computed tomography
scan of the chest, abdomen and pelvis demonstrated lung
infection of the left inferior and right middle lobe, adiposis
hepatica, splenomegaly and bilateral testicular enlargement;
however, no lymph node enlargement was found (Fig. 1).

Contrast-enhanced MRI of the brain revealed no abnormal-
ities except for paranasal sinusitis. A bone marrow biopsy and
aspiration were performed. The biopsy results demonstrated
the following: bone marrow active proliferation; reduction in
the cellularity in all lineages; granulocytic series accounting
for 50%, with relatively normal morphology; erythrocytic
series accounting for 30%, with intermediate erythroblasts and
largely acidophilic normoblasts, but no abnormal morphology;
lymphocytic series accounting for 17%; megakaryocyte with
normal distribution, scattered piles of platelets; large platelets
and hemophagocytosis (Fig. 2).

Figure 1. A computed tomography scan of the pelvis demonstrated bilateral
testicular enlargement.

According to the presented symptoms, laboratory exami-
nations and a bone marrow cell examination, the patient was
diagnosed with HPS. No other hereditary or acquired diseases
related to HPS were found. As the severe pancytopenia
persisted, regular substitution of erythrocytes, y globulins,
albumin and platelets was required. Since the bilateral testic-
ular tumor was the only lesion potentially leading to HPS, a
bilateral orchiectomy was performed. Histological sections
revealed small to medium-sized neoplastic cells, typical
heteromorphism and prominent necrosis infiltrating and
destroying seminiferous tubules (Fig. 3). The immunohisto-
chemical staining of paraffin-embedded sections demonstrated
reactivity for LCA, Vim, CD45RO, TIA-1,CD43, CD56 focal,
IgG and Ki-67. The results of staining for CD10, CD79a,
CD3, CD5, CDl1a, CD30, CD138, CD38, CD20, TdT, MoPo,
Mum-1, Ck, EMA and PLAP were negative. Staining for
CD45RB and IgA was positive (Fig. 4). The diagnosis was
bilateral testicular non-Hodgkin's malignant lymphoma, as
with NK/T-cell lymphoma.

Despite bilateral orchiectomy, the patient's clinical condi-
tion rapidly deteriorated with persistent fever and severe
pancytopenia. Given the extremely poor prognosis, the patient
refused chemotherapy and was discharged and transferred to
the local hospital, where the patient's clinical condition deteri-
orated with palliative supportive care. The patient succumbed
to acute multiple organ failure 2 weeks later.

Discussion

To the best of our knowledge, this is the first report of a case in
which HPS was caused by a primary testicular non-Hodgkin's
malignant lymphoma, as with NK/T-cell lymphoma. TNHL
has a predilection for dissemination to non-contiguous extra-
nodal sites, including the CNS, Waldeyer's ring, skin and
lungs (1,5,10,11). According to the Working Formulation of the
United States National Cancer Institute, approximately 68%
of TNHL cases are classified as intermediate grade, diffuse
large B-cell subtype, followed by high-grade, diffuse small
non-cleaved subtype in approximately 30% of patients (1,11).
There is no prognostic advantage for any pathological subtype
(11). Immunohistochemistry (IHC) studies confirm the
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Figure 2. Bone marrow examination revealed a reduction in the cellularity
in all lineages. Macrophages were increased with signs of hemophago-
cytosis. The white arrow indicates erythrocytes within the cytoplasm of a
macrophage.

Figure 3. Neoplastic cells were small to medium-sized, with typical hetero-
morphism and prominent necrosis infiltrating and destroying seminiferous
tubules. Arrow indicates area of seminiferous tubules (hematoxylin and
eosin staining; original magnification, x400).

Figure 4. Immunohistochemical stain demonstrating (A) LCA-positive tumor cells completely surrounding and infiltrating seminiferous tubule,
(B) TIA-1-positive tumor cells completely filling the entire field of vision, (C) CD43-positive tumor cells completely filling the entire field of vision and
(D) CD45RO-positive tumor cells completely filling the entire field of vision. (A and D) Original magnification, x100. (B and C) Original magnification, x400.

majority of TNHL cases to be of B-cell origin, with less occur-
rence of T-cell lymphoma (1,12).

Extra-nasal NK/T-cell lymphomas, including the testicular
lymphoma detected in our patient, are rare. The most common
NK/T-cell lymphomas are nasal or nasal-type. Although
primary extranasal tumors occur, testicular lesions are

particularly uncommon, whether as primary tumors or as part
of multifocal disease presentation. NK/T-cell lymphomas with
testicular involvement share a number of clinicopathological
features with NK/T-cell lymphomas of other extranasal sites,
including a tendency to occur in individuals of Asian, Mexican
and South American origin and a notably poor clinical prog-
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nosis (13,14). Almost all patients whose lesions appeared to be
limited to the testes relapsed within 6 months and succumbed
to widespread dissemination of the skin, CNS, gastrointestinal
(GI) tract or lung within 1 year, regardless of treatment (15,16).
Ornstein et al demonstrated that in contrast to testicular B-cell
lymphoma, primary testicular NK/T-cell lymphoma occurred
in younger males; the average age at presentation for a soli-
tary testicular lesion was 44 years, and 60% of cases were
diagnosed in patients younger than 40 years (17). In our case
report, the patient also had a rapidly progressive, fatal course,
consistent with findings from previous studies.

Concurrent occurrence or association with HPS may be
part of the reason for the fulminant course. Viral infection is
the most frequent trigger of secondary HPS. Malignancy is one
of the major causes of HPS, and lymphoproliferative disease is
the main type of malignancy associated with HPS (18). T-cell
or B-cell lymphoma with HPS can occur in immunocompro-
mised patients, including individuals with HIV infection and
recipients of organ or bone marrow transplants, as well as in
otherwise immunocompetent populations (19). Notably, HPS
is frequently reported among patients who present with virus-
induced lymphoproliferative disorders, including EBV-driven
B-cell lymphoma or human Herpes virus-8-associated
disease (20). HPS is, therefore, able to complicate the course
of T-cell lymphoma, Hodgkin's disease, NK-cell leukemia,
myeloproliferative disorders and acute leukemia (21). HPS is a
highly fatal disease if untreated. Since HPS is rare, no random-
ized controlled clinical trials examining potential treatments
have been conducted. The immediate aim of therapy is suppres-
sion of the increased inflammatory response and control of cell
proliferation using immunosuppressive or immunomodulatory
agents and cytotoxic drugs. Urologists require awareness of the
occurrence of HPS in testicular tumor patients with persistent
fever, organomegaly and cytopenia. Uropathologists should be
aware of this rare entity which may only be diagnosed after
extensive immunohistochemical studies.

To obtain a pathological diagnosis, bone marrow cell
examination and orchiectomy should be performed as soon as
possible. Management of HPS relies on early diagnosis, iden-
tification of a triggering pathogen or an underlying disease,
and control of the lymphocyte/macrophage proliferation and
activation. Specific antimicrobial therapy can be beneficial in
selected cases. Severe cases are treated with chemotherapy,
generally an etoposide-containing regimen, and bone marrow
transplantation is the treatment for familial, severe and persis-
tent non-familial cases.
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