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Intravascular lymphoma (IVL) is a rare and aggressive 
variant of extranodal non-Hodgkin’s lymphoma, charac-
terized by almost exclusive proliferation of neoplastic 
lympho cytes within the blood vessel lumen, and a predi-
lection for the skin and brain (1). Cases of IVL of   T-cell or 
natural killer (NK)-cell lineage are even rarer. We report 
here a case of cutaneous intravascular NK-cell lymphoma 
(IVNKL) presenting with multiple erythematous, indura-
ted, tender plaques over both the lower extremities.

CASE REPORT
A 42-year-old Taiwanese woman visited our dermatology clinic 
with complaints of increasing numbers of erythematous, indura-
ted, tender plaques over both the lower extremities, especially 
the thighs, for 7 months (Fig. 1). Constitutional symptoms, such 
as malaise, dizziness, and chilly sensations, were also noted. 
Under the preliminary impression of panniculitis, a biopsy of 
the skin of the left thigh was performed. A histological study 
revealed many distended vessels filled with atypical large lymp-
hoid cells in the dermis and subcutis (Fig. 2A). The tumour cells 
were all confined within the vessels and had large, irregular 
hyperchromatic nuclei with ample eosinophilic cytoplasm (Fig. 
2B). Scattered mitotic figures were found. Fibrin thrombi mixed 

with atypical lymphoid cells were occasionally found. The 
vessels were surrounded by a small number of non-neoplastic 
lymphocytes. Immunohistochemical studies showed that the 
tumour cells were CD3ε+, CD56+, granzyme B+, βF1–, CD4–, 
CD5–, CD8–, CD20–, CD30–, Pax5–, and TdT–. Approximately 
99% of the tumour cells were Ki-67-positive. In situ hybridiza-
tion for Epstein-Barr virus-encoded RNA (EBER) revealed the 
presence of the Epstein-Barr virus (EBV) (Fig. S1, available 
at http://www.medicaljournals.se/acta/content/?doi=10.2340/0
0015555-1083). The results of immunohistochemical tests and 
EBER in situ hybridization suggested IVNKL.

The patient did not have nasal lymphoma. Bone marrow 
biopsy and analysis of the aspirate revealed no evidence of tu-
mour involvement. The results of all laboratory and radiological 
studies, including blood cell counts and liver and renal function 
tests, were unremarkable. Bone scan, gallium scan for tumour 
survey and whole body positron emission tomography scan did 
not suggest lymphadenopathy or lymphomatous involve ment 
of the bone or internal organs. Because of individual factors, 
the patient was transferred to another medical centre for further 
treatment after the diagnosis was confirmed. She continually 
under went the following regime during a 14-month period 
because of lesion progression: two courses of radio therapy 
(performed using a linear accelerator); one course of cyclo-
phosphamide, doxorubicin, vincristine and prednisone (CHOP) 
chemotherapy; three courses of proteasome inhibitor (borte-
zomib) therapy; and four courses of etoposide, prednisolone, 
vincristine, cyclophosphamide, and doxorubicin (EPOCH) 
chemotherapy. At the time of reporting the patient is still alive 
and has had the disease for 14 months since diagnosis.

DISCUSSION

The majority of reported cases of IVL are large B-cell 
lymphomas (2), and only a few cases of lymphoma of 
T-cell lineage and histiocytic malignancies have been 
described (3–6). To the best of our knowledge, only 
six cases of IVL with a definite NK-cell phenotype 
have been reported in English literature (1, 7–10). The 
most typical immunophenotypes of NK cells are CD2+; 
CD56+; CD3ε+; TIA-1+; granzyme B+; perforin+; CD4–; 
CD5–; CD8–; and βF1–; among these, TIA-1, granzyme 
B, and perforin are markers for cytotoxicity. NK cells 
are always negative for α/β (βF1 antibody) and γ/δ 
markers, and the T-cell receptor (TCR) genes are not 
rearranged in true NK-cell proliferations (11).

A comparison with six previously reported cases, 
as shown in Table SI (available at http://www.medi-
caljournals.se/acta/content/?doi=10.2340/00015555 
-1083) a female to male ratio of 2.5:1 and an age range 
from 23 to 71 years (median 42 years). Dermatological 
manifestation was observed in 6 (86%) cases, including 
erythematous plaques or nodules over the extremities (6 
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Fig. 1. A 42-year-old Taiwanese woman with increasing number of 
erythematous indurated tender plaques over both the lower extremities for 
7 months.
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cases) and trunk (4 cases). Brain involvement was noted 
in 2 (29%) cases. In our case, the involvement of the 
brain and internal organs could not be proved despite 
the clinical presentation of dizziness and weakness. 
Despite the intravascular predilection of the tumour 
cells, peripheral blood involvement is unusual. None 
of the 7 patients had nasal lymphoma.

All the 7 cases shared the same immunophenotype, 
which resembled that of nasal-type NK/T-cell lym-
phomas (12). EBV is generally absent in IVLs of the 
B-cell lineage (4). However, most cases (6/7, 86%) of 
IVNKL were associated with EBV infection. The proli-
ferative index determined in 4 cases by using the Ki-67 
antibody was 99–100%, and this finding indicates that 
the neoplastic cells are actively proliferating. Further 
genetic studies showing the germline TCR gene would 
support the NK-cell lineage of this disease; however, 
a TCR gene rearrangement study was not performed 
because of the rarity of tumour cells in this case. 

The peculiarly restricted intravascular proliferation 
of the lymphoma cells is attributed to the defective 
adhesion molecules of the lymphoma cells, which do 
not allow the extravascular migration of cells (13). As 
previously described, fibrin thrombi were also observed 
in the present case, which may be caused by the slug-
gish blood flow due to obstruction by lymphoma cells. 
However, the obstruction may not be complete because 
no ischaemic infarct of the skin was observed.

The one-year overall survival rate of the 7 cases was 
64.3%, which indicated the aggressive nature of this 
disease and its poor prognosis. CHOP is insufficient for 
the treatment of IVNKL, and its combination with inten-
sive chemotherapy, radiotherapy, proteasome inhibitor, 
and/or stem cell transplantation may be necessary.
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Fig. 2. (A) Distended vessels filled 
with atypical large lymphoid cells in 
the dermis. (B) The tumour cells were 
all confined within the vessels and had 
large, irregular hyperchromatic nuclei 
with ample eosinophilic cytoplasm.
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