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Abstract Intravascular lymphomas (IVLs) overwhelming-
ly express B-cell phenotypes, although T lineage is not
uncommon. However, purely intravascular NK/T-cell lym-
phomas are vanishingly rare. We present a case of
intravascular extranodal NK/T-cell lymphoma (ENKTCL),
nasal type, in a 37-year-old Hispanic man admitted for
severe abdominal pain. Intraoperative evaluation revealed
necrotic small bowel and multiple mesenteric venous
thromboses. Initial histologic examination demonstrated
classic changes of ischemic bowel without evidence of
dense lymphoid infiltrates or other mass lesions. However
closer review of the mesenteric vasculature exposed an
angioinvasive and angiodestructive process comprised of
lymphomatous cells which were positive by immunohisto-
chemistry for CD2, CD3, CD8, BCL2, TIA-1, Granzyme
B, and Epstein-Barr virus (EBV) EBER in situ hybridiza-
tion. Although exceedingly rare, isolated intravascular

ENKTCL, nasal type, may present without a mass; such
lesions must be recognized since IVLs typically exhibit
widespread dissemination and portend a dire prognosis with
most patients inevitably succumbing to their disease.
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Background

Extranodal NK/T-cell lymphoma (ENKTCL), nasal type, is
a rare neoplasm with a predisposition for the nasal cavity
and paranasal sinuses and hence was formally known as
lethal midline granuloma or polymorphic reticulosis [1, 2].
While relatively uncommon in North America and Europe,
it demonstrates a marked predilection for Asians and
Central/South Americans [1, 2]. The characteristic histo-
logic feature is an angiocentric/ angiodestructive growth
pattern with zonal necrosis [1, 2]. Extranasal ENKTCL
shows the same histologic characteristics but occurs as a
locally destructive space occupying mass lesion in other
sites such as the skin, or, less commonly, the gastrointes-
tinal tract, spleen, and testes [3–5]. These cases are
typically associated with a higher proportion of dissemi-
nated disease, aggressive clinical courses, unfavorable
outcomes and strong association with Epstein–Barr virus
(EBV) [6, 7]. Although the cell of origin is often the natural
killer (NK) cell, some cases arise from cytotoxic T cells
(NK-like T cells that express CD56 and TIA-1), and hence
the term NK/T-cell lymphoma was adopted [1, 2].

Intravascular lymphoma (IVL) is a rare disorder charac-
terized by the presence of large neoplastic lymphoid cells
restricted to the lumens of small vessels, particularly
capillaries. The World Health Organization (WHO) classi-
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fication has subcategorized IVL as a variant of extranodal
diffuse large B-cell lymphoma as the overwhelming
majority of reported cases demonstrate a B-cell phenotype
[8]. Clinically, IVL may present with localized symptoms,
particularly cutaneous or neurological, although dissemi-
nated multiorgan failure is more common in Asian
populations [8].

T- or NK-cell derived lymphomas with a strictly
intravascular pattern of involvement are exceptionally rare.
Here, we present one such case of a purely intravascular
ENKTCL presenting in a unique fashion: a surgical acute
abdomen.

Report of a case

A 37-year-old Hispanic man with past medical history
significant for hypertension presented to the emergency
department with severe abdominal pain and mild leukocy-
tosis. Computed tomography imaging of the abdomen
showed massive ascites and thickened small bowel loops.
No mass lesions were identified. In addition, the patient
also complained of vision loss and imaging studies showed
bilateral retinal detachment without any space occupying
lesion. The patient underwent emergent exploratory lapa-
rotomy and intraoperative examination revealed a large
segment of necrotic small bowel and multiple mesenteric
small bowel venous thromboses as detected by intraoper-
ative ultrasound. Mesenteric arteries were patent and
unremarkable. Approximately 300 cm of small bowel was
resected, followed by primary anastomosis.

A diagnosis of an ENKTCL, nasal type, was rendered
upon microscopic examination of the resected bowel
aided by immunohistochemistry. Additional workup
including an MRI of the brain and orbit failed to reveal
the cause for the bilateral retinal detachment. The patient
was started on a modified SMILE regimen comprised of
prednisone, Ifosafamide, L-asparaginase, and etoposide
without methotrexate.

Materials and methods

Immunohistochemical analysis of the stains was per-
formed on formalin-fixed and paraffin embedded 4-μm
sections. The tissue sections were deparaffinized and
treated with 0.5% hydrogen peroxide to block endoge-
nous peroxidase activity and then heated in a vegetable
steamer in 10 mM (0.01 M) citric acid (pH 6.0) for
25 min at 97°C followed by slow cooling for antigen
retrieval. Slides were then incubated for 30 minutes at
room temperature with monoclonal antibodies against
CD2 (Novocastro/ Leica Microsystems, Bannockburn,
IL), CD3 (PS1, Biocare Medical, Concord, CA), CD4
(Neomarkers/Labvision, Freemont, CA), CD5 (Ventana
Medical Systems, Tucson, AZ), CD7 (Biocare Medical),
CD8 (DAKO Corp, Carpinteria, CA), CD20 (DAKO
Corp), CD56 (Biocare Medical), TIA-1 (Beckman Coul-
ter, Brea, CA), Granzyme B (DAKO Corp), and EBV-
EBER (Ventana Medical Systems ). The slides were
subsequently stained with an Ultravision LP detection

Fig. 1 The small bowel mucosa shows transmural ischemic changes.
The mucosal surface is covered with an exudate composed of fibrin
and neutrophils (H&E, original magnification×40)

Fig. 2 Some submucosal mesenteric vessels contained large lympho-
ma cells without complete luminal occlusion (H&E, original magni-
fication×100)
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system (Thermo Scientific, Freemont, CA) using diami-
nobenzidine as the chromogen and hematoxylin as the
counterstain.

Results

Macroscopic

The partial enterectomy specimen was received in formalin
and measured 300 cm in length. The bowel wall ranged in
thickness from 0.5 to 0.7 cm. Grossly the mucosal surface
appeared hemorrhagic with luminal blood clots and edema-
tous folds. No perforations or mass lesions were identified.

Histologic and immunophenotypic findings

Histologic sections demonstrated transmural ischemic
changes, hemorrhage, serositis, nonspecific inflammatory
infiltrate of the lamina propria and congestion and dilatation
of submucosal vessels with necrosis (Fig. 1). Closer
inspection revealed that medium-sized mesenteric vessels
were infiltrated by angioinvasive and angiodestructive

Table 1 Summary of the immunohistochemical profile of the
intravascular lesion

Positive Negative

CD2 CD4 CD20

CD3 CD5

CD8 CD7

TIA-1 CD20

Granzyme B PAX-5

EBV by in situ hybridization CD34

CD56

CD117

ALK

Fig. 4 Clockwise starting from top left: lymphoma cells are CD3
positive, CD2 positive, Granzyme-B positive, and TIA-1 positive
(original magnification×100)

Fig. 3 Mesenteric vessels contained large lymphoma cells marginat-
ing along the luminal wall with admixed neutrophils. Mitotic and
apoptotic figures are readily identified (H&E, original magnification×
400). Inset: high N/C ratios, scanty cytoplasm, irregular nuclear
contours (H&E, ×1000)

Fig. 5 Epstein–Barr virus (EBV) in situ hybridization (EBV-encoded
RNA, blue) demonstrates scattered EBV positive lymphoma cells
(original magnification×100)
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atypical lymphocytic cells associated with fibrinoid necro-
sis and a background of numerous neutrophils and
apoptotic figures (Fig. 2). These atypical cells were medium
to large and exhibited high nuclear to cytoplasmic ratios,
scant clear cytoplasm, irregular nuclear contours, two to
three small nucleoli, and vesicular chromatin (Fig. 3). Of
note, the atypical cells were entirely restricted to vascular
lumens and the remainder of the colonic wall failed to show
any atypical lymphoid infiltrate.

On immunohistochemistry (Table 1), the atypical intra-
vascular lymphoid infiltrate was positive for CD3, CD2,
TIA-1, and Granzyme B (Fig. 4) but negative for CD4,
CD5, CD7, CD56, and CD20. In situ hybridization studies
for EBV (EBV-encoded RNA) demonstrated strong nuclear
positivity (Fig. 5). T-cell receptor genes exhibited a germ-
line configuration with no clonal rearrangement.

Discussion

Primary lymphomas of the gastrointestinal tract account for
4–20% of all non-Hodgkin lymphomas and are almost always
of B-cell lineage. Rare NK/T-cell lymphomas involving the
gastrointestinal tract have been described but constitute less
than 1% of total reported cases; nearly all were associated
with a discrete mass lesion [4, 5]. Review of the published
literature to date reveals this to be the first reported case of
ischemic bowel disease secondary to a purely intravascular
NK/T-cell lymphoma of the gastrointestinal tract. Further-
more, our patient presented with bilateral loss of vision.
While both ocular and brain imaging remained negative for a
discrete mass in our case, the bilateral retinal detachment
remains quite suspicious for lymphoma given the focality
and vasculocentric nature of this neoplasm.

IVL is a rare neoplasm almost uniformly demonstrating a
B-cell immunophenotype and thus is regarded as a variant of
extranodal diffuse large B-cell lymphoma by the WHO [8]. To
our knowledge, NK/T-cell intravascular lymphoma (NK/T-
IVL) is vanishingly rare [9–15]. A review of these cases
showed median age at presentation was 46 years with a male
to female ratio of 1:2. Skin involvement was a predominant
finding (83%) while bone marrow involvement was seen in
only one case [15]. The unifying feature in all these cases was
EBV positivity. Outcomes were quite variable: one patient
with localized disease who was treated with cyclophospha-
mide, doxorubicin, vincristine, and prednisone (CHOP)
chemotherapy followed by stem cell transplantation achieved
complete remission at the end of 1 year; three died from CNS
involvement, multiorgan involvement, or acute graft versus
host disease; two remained alive after the diagnosis, although
follow-up was limited to 4 or 7 months [15].

Compared with NK/T-IVL, cases of intravascular B- and
T-cell lymphomas typically present later, with a median age

of 70 and 62 years, respectively. The female preponderance
observed in NK-IVL is not present in either B- or T-cell
IVL. Cutaneous involvement is present in 39% and 46% of
cases of B- and T-cell IVL, respectively, compared with
83% of cases in NK/T-IVL. EBV positivity was rarely
detected in B- and T-cell IVL [15].

In contrast to the previously reported cases of NK/T-
IVL, our patient had no cutaneous involvement. In
addition, the microscopic pattern of vascular involvement
was unique since the vessel walls showed marked
destruction with increased neutrophils and apoptotic
debris, a hallmark of ENKTCL, nasal type. In addition
the lymphoma cells lined the intimal layer of the vessel
wall without completely occluding the lumen, as is often
the case in IVL (Figs. 2 and 3).

The clues to this case lay in the recognition of the
curious history of mesenteric thromboses in an otherwise
healthy patient, the cytomorphologic features of the
atypical lymphoid cells, and their architectural predilection
towards angioinvasion and angiodestruction. Features such
as these must elicit increased diagnostic suspicion and lead
to a more comprehensive immunohistochemical panel
including NK-cell and cytotoxic markers as well as in situ
hybridization studies for EBV EBER. Furthermore, al-
though the classic atypical lymphoid infiltrate is angiocen-
tric and leads to a certain degree of luminal narrowing by
necrotic debris, it does not cause total luminal obstruction,
as frequently seen with B-cell IVL [9, 15]. Unfortunately,
as this specific lymphoma exhibits a predilection for
angioinvasion and angiodestruction, the tissue which is
available for histologic review often demonstrates massive
surrounding tissue necrosis and microbial superinfection,
further complicating diagnosis [10].

The type of presentation we report reiterates the
importance of maintaining diagnostic vigilance: an initial
cursory review of the mesenteric vasculature with a limited
immunohistochemical panel could have elicited a false
diagnosis as CD3+ CD20- lymphoid infiltrates may have,
in this particular case, been misinterpreted as a reactive/
vasculitic infiltrate. Recognition of this purely angioinva-
sive NK/T-cell lymphoma is clinically vital since patients
presenting with disseminated disease in the absence of a
discrete mass lesion display a more clinically aggressive
course, and must be managed as such.

Conflicts of interest The authors declare that they have no conflict
of interest.
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