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Intravascular lymphoma (IVL) is a rare extranodal lymphoma 
characterized by selective proliferation of lymphoma cells with-
in the lumina of small blood vessels. IVL of the B-cell lineage is 
more common, and intravascular B-cell lymphoma was classi-
fied as a distinct disease entity in the revised 4th edition of the 
World Health Organization (WHO) classification of hemato-
lymphoid tumors, while intravascular natural killer (NK)/T-cell 
lymphoma (IVNKTL) has not, and this has remained the same 
in the 5th edition [1,2]. IVNKTL is extremely rare and has been 
described as a rare extranodal NK/T-cell lymphoma (mass-form-
ing) in the WHO classification. However, it differs from non-mass 
lesions based on distinct disease behavior. IVNKTL is mostly Ep-
stein-Barr virus (EBV)–positive, highly aggressive, and predom-
inantly affects the skin and central nervous system [3]. Since its 
pathological characteristics are still unclear, it was described as 
an aggressive NK-cell leukemia rather than an extranodal NK/
T-cell lymphoma in the 5th WHO classification. However, fur-
ther studies are required to determine where it fits best [2]. 

To the best of our knowledge, 26 cases of IVNKTL with suf-
ficient immunohistochemical and clonality data have been re-

ported thus far, with two cases from Korea [4-23]. Herein, we 
report another case of IVNKTL with confirmed serum EBV 
DNA and review previously reported cases from a diagnostic 
perspective.

CASE REPORT

A 67-year-old woman with a history of asthma (adequately 
treated) was admitted with an intermittent night fever (39°C) 
lasting 1 month and general weakness that persisted after anti-
biotic treatment at a local hospital. Other vital signs were stable 
and there were no symptoms or signs other than fever, erythem-
atous skin rash on the chest, and general weakness. Laboratory 
tests revealed slightly low white blood cell count, 3,090/mm3 
(4000–10,000/mm3), and increased aspartate transaminase level 
of 99 U/L (0–37 U/L), alanine transaminase level of 42 U/L (0–
41 U/L), and lactate dehydrogenase level of 2,600 U/L (135–
225 U/L). Peripheral blood smear findings were normal. Immu-
nological tests for antinuclear antibodies and rheumatoid factors 
were negative. Blood, cerebrospinal fluid (CSF), and urine cul-
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tures also yielded negative results. Chest computed tomography 
(CT) revealed a focal consolidative lesion in the right lower lobe 
and bronchial wall thickening in both lungs. Slightly enlarged 
lymph nodes were found in the mediastinum and both hilar re-
gions. Positron emission tomography showed multiple focal hot 
uptake lesions in bones, suggesting the differential diagnosis of 
multiple myeloma. However, a bone marrow biopsy and protein 
electrophoresis revealed no evidence of multiple myeloma or other 
malignancies. Abdominal and brain CT showed no remarkable 
findings. There was no history or evidence of hemophagocytic 
syndrome. The origin of the fever remained unclear. Given the 
recurrent fever, skin rash, and lymphadenopathy, adult-onset Still 
disease was suspected, and high-dose prednisolone was pre-
scribed. After treatment, the fever subsided, but the skin rash 
showed little improvement. The patient developed a fever again, 
accompanied by multiple erythematous skin lesions all over her 
body. Her mental status decreased, and she underwent episodes 
of seizure. Brain CT and magnetic resonance imaging scans 

showed no specific findings. An incisional skin biopsy of the 
anterior chest was performed.

Microscopic examination of skin specimen revealed mildly 
dilated capillaries in the dermis and superficial subcutaneous fat. 
Atypical lymphoid cells were confined to the lumen of the small 
blood vessels. The intravascular atypical cells were medium to 
large in size compared to normal lymphocytes and were poorly 
cohesive. The atypical cells had large, irregular nuclei and scanty 
cytoplasm (Fig. 1A). Occasional mitoses were observed. Immu-
nohistochemistry (IHC) for CD31 highlighted the vasculature, 
and the intravascular presence of atypical cells was confirmed 
(Fig. 1B). Atypical cells were positive for CD3 (Fig. 1C), gran-
zyme B (Fig. 1D), and EBV-encoded RNA (EBER) in situ hy-
bridization (Fig. 1E). CD56 was weakly positive in the atypical 
cells (Fig. 1F). CD20, CD4, CD8, and CD30 expression were 
negative (Fig. 1G–J), and the Ki-67 proliferation index was 
>90% (Fig. 1K). A T-cell receptor (TCR) gene rearrangement 
test did not show monoclonal T-cell proliferation. In conclusion, 
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Fig. 1. Microscopic findings of cutaneous intravascular natural killer/T-cell lymphoma. Medium-sized atypical lymphoid cells can be seen in 
subcutaneous vessels (A). CD31 highlights vasculature (B), and atypical cells are positive for CD3 (C), granzyme B (D), and Epstein-Barr vi-
rus–encoded RNA in situ hybridization (E). CD56 shows weak positivity in atypical cells (F). CD20 (G), CD4 (H), CD8 (I), and CD30 (J) are 
negative. Ki-67 index is more than 90% (K). 



https://jpatholtm.org/ https://doi.org/10.4132/jptm.2023.10.30

334     •  Na JM et al. 
Ta

bl
e 

1.
 S

um
m

ar
y 

of
 re

po
rte

d 
ca

se
s 

of
 in

tra
va

sc
ul

ar
 N

K/
T-

ce
ll l

ym
ph

om
a

C
as

e
Ag

e 
(y

r)/
Se

x
B

io
ps

y 
sit

es
Sk

in
 le

sio
n

C
N

S 
in

v.
C

yt
op

en
ia

B
on

e 
m

ar
ro

w
 in

v.
EB

V 
D

N
A

EB
ER

TC
R

Su
rv

iva
l

Sa
nt

uc
ci

 e
t a

l. 
(2

00
3)

 [4
]

54
/M

Sk
in

+
+ 

(a
fte

r d
x.

)
Le

uk
o-

N
A

N
A

+
N

A
D

ie
d 

17
 m

o 
af

te
r d

x.

W
u 

et
 a

l. 
(2

00
5)

 [5
]

41
/M

Sk
in

+
–

–
–

N
A

+
G

er
m

lin
e

Al
ive

 1
2 

m
o 

af
te

r d
x.

W
u 

et
 a

l. 
(2

00
5)

 [5
]

47
/F

Sk
in

+
+

Pa
n-

+ 
(o

n 
IH

C
)

N
A

–
G

er
m

lin
e

D
ie

d 
15

 d
ay

s 
af

te
r d

x.

Ku
o 

et
 a

l. 
(2

00
6)

 [6
]

71
/F

Sk
in

+
–

–
–

N
A

+
G

er
m

lin
e

Al
ive

 5
 m

o 
af

te
r d

x.

So
ng

 e
t a

l. 
(2

00
7)

 [7
]

40
/F

Sk
in

+
+

–
–

N
A

+
G

er
m

lin
e

Al
ive

 7
 m

o 
af

te
r d

x.

N
ak

am
ic

hi
 e

t a
l. 

(2
00

8)
 [8

]
23

/F
Sk

in
+

–
–

–
N

A
+

G
er

m
lin

e
D

ie
d 

9 
m

o 
af

te
r d

x

C
er

ro
ni

 e
t a

l. 
(2

00
8)

 [9
]

67
/F

Sk
in

+
+

–
N

A
N

A
N

A
C

lo
na

l (
TC

R
g)

D
ie

d 
7 

da
ys

 a
fte

r d
x.

C
er

ro
ni

 e
t a

l. 
(2

00
8)

 [9
]

63
/M

Sk
in

+
–

Le
uk

o-
Th

ro
m

bo
-

N
A

N
A

+
G

er
m

lin
e

D
ie

d 
6 

m
o 

af
te

r d
x.

C
er

ro
ni

 e
t a

l. 
(2

00
8)

 [9
]

64
/M

Sk
in

+
N

A
–

–
N

A
–

G
er

m
lin

e
D

ie
d 

7 
m

o 
af

te
r d

x.

C
er

ro
ni

 e
t a

l. 
(2

00
8)

 [9
]

87
/M

Sk
in

+
–

–
N

A
N

A
+

C
lo

na
l (

TC
R

g)
D

ie
d 

15
 d

ay
s 

af
te

r d
x.

G
le

as
on

 e
t a

l. 
(2

00
8)

 [1
0]

62
/M

Sk
in

+
–

–
–

N
A

–
C

lo
na

l (
TC

R
g)

Al
ive

 8
 m

o 
af

te
r d

x.

Li
ao

 (2
01

1)
 [1

1]
42

/F
Sk

in
+

–
–

–
N

A
+

N
A

Al
ive

 1
4 

m
o 

af
te

r d
x.

Ya
nn

in
g 

et
 a

l. 
(2

01
3)

 [1
2]

84
/F

Sk
in

+
N

A
–

N
A

N
A

+
G

er
m

lin
e

Al
ive

 4
 m

o 
af

te
r d

x.

G
ba

ue
r e

t a
l. 

(2
01

4)
 [1

3]
72

/M
Sk

in
+

+ 
(6

 m
o 

af
te

r d
x.

)
Pa

n–
 (6

 m
o 

af
te

r 
dx

.)
+ 

(4
0%

, 6
 m

o 
af

te
r d

x.
)

N
A

+
G

er
m

lin
e

D
ie

d 
7 

m
o 

af
te

r d
x.

Ja
ng

 e
t a

l. 
(2

01
4)

 [1
4]

23
/F

Sk
in

+
–

–
–

N
A

+
G

er
m

lin
e

D
ie

d 
18

 m
o 

af
te

r d
x.

Li
u 

et
 a

l. 
(2

01
4)

 [1
5]

38
/F

Sk
in

+
– 

(7
 m

o 
af

te
r d

x.
)

–
–

N
A

+
N

A
D

ie
d 

13
 m

o 
af

te
r d

x.

W
an

g 
et

 a
l. 

(2
01

5)
 [1

6]
45

/M
Sk

in
+

N
A

–
N

A
N

A
+

G
er

m
lin

e
D

ie
d 

15
 d

ay
s 

af
te

r d
x.

W
an

g 
et

 a
l. 

(2
01

5)
 [1

6]
32

/F
Sk

in
+

–
–

N
A

N
A

+
G

er
m

lin
e

D
ie

d 
4 

m
o 

af
te

r d
x.

W
an

g 
et

 a
l. 

(2
01

5)
 [1

6]
18

/F
Sk

in
+

–
–

–
N

A
+

G
er

m
lin

e
Al

ive
 3

 y
r a

fte
r d

x.

B
i e

t a
l. 

(2
01

5)
 [1

7]
29

/M
Sk

in
+

–
–

–
N

A
+

G
er

m
lin

e
D

ie
d 

3 
m

o 
af

te
r d

x.

Al
hu

m
id

i (
20

15
) [

18
]

48
/F

Sk
in

+
–

–
–

N
A

+
N

A
Al

ive
 1

8 
m

o 
af

te
r d

x.

O
ko

nk
w

o 
an

d 
Ja

ffe
 

  (
20

17
) [

19
]

51
/M

Sk
in

+
+

–
N

A
N

A
+

C
lo

na
l (

TC
R

g)
N

A

Sh
ar

m
a 

et
 a

l. 
(2

01
7)

 [2
0]

62
/F

B
ra

in
–

+
–

+ 
(o

n 
TC

R
)

N
A

–
C

lo
na

l
D

ie
d 

7 
da

ys
 a

fte
r d

x.

Al
eg

ria
-L

an
dr

a 
et

 a
l. 

  (
20

17
) [

21
]

81
/M

Sk
in

+
–

–
–

N
A

+
C

lo
na

l (
TC

Rb
 &

 g
)

D
ie

d 
15

 d
ay

s 
af

te
r d

x.

Za
ne

lli 
et

 a
l. 

(2
01

8)
 [2

2]
54

/M
Au

to
ps

y
–

+
Pa

n-
+ 

(1
0%

)
+ 

(P
E 

& 
lu

ng
)

+
C

lo
na

l
D

ie
d 

18
 d

ay
s 

af
te

r p
re

se
nt

at
io

n

M
ei

so
ne

r e
t a

l. 
(2

02
2)

 [2
3]

53
/M

B
ra

in
–

+
–

–
+ 

(C
FS

)
+

N
A

Al
ive

 8
 y

r a
fte

r S
C

T

Pr
es

en
t c

as
e

67
/F

Sk
in

+
+ 

(s
x.

 o
nl

y)
Le

uk
o-

–
+ 

(b
lo

od
)

+
G

er
m

lin
e

D
ie

d 
18

 d
ay

s 
af

te
r d

x.

N
K,

 n
at

ur
al

 k
ille

r; 
C

N
S,

 c
en

tra
l n

er
vo

us
 s

ys
te

m
; i

nv
., 

in
vo

lve
m

en
t; 

EB
V,

 E
ps

te
in

-B
ar

r v
iru

s;
 E

B
ER

, E
ps

te
in

-B
ar

r v
iru

s-
en

co
de

d 
sm

al
l R

N
A;

 T
C

R
, T

-c
el

l r
ec

ep
to

r g
en

e 
re

ar
ra

ng
em

en
t; 

M
, m

al
e;

 F
, f

em
al

e;
 d

x.
, d

ia
gn

o-
sis

; N
A,

 n
ot

 a
va

ila
bl

e;
 IH

C
, i

m
m

un
oh

ist
oc

he
m

ist
ry

; P
E,

 p
le

ur
al

 e
ffu

sio
n;

 S
C

T,
 s

te
m

 c
el

l t
ra

ns
pl

an
ta

tio
n;

 s
x.

, s
ym

pt
om

.



https://jpatholtm.org/https://doi.org/10.4132/jptm.2023.10.30

Intravascular NK/T-cell lymphoma  •     335

the patient was diagnosed with cutaneous intravascular EBV-pos-
itive NK/T-cell lymphoma. After diagnosis, polymerase chain 
reaction (PCR) detected EBV DNA (445,000 copies/mL) in se-
rum. The patient’s clinical condition deteriorated with acute re-
spiratory failure, and her mental status did not improve. She and 
her family opted for hospice care and no further pathological ex-
amination was done, but the progression of symptoms suggested 
that multiorgan failure and brain involvement had occurred. 
The patient expired 18 days after diagnosis.

DISCUSSION

IVNKTL is an extremely rare, highly aggressive lymphoma 
that predominantly involves the skin and central nervous sys-
tem. Histological diagnosis is essential. Twenty-seven cases of 
IVNKTL, including the present case, with sufficient immuno-
histochemical and clonality data, have been reported (Table 1). 
The patients included 13 men and 14 women aged 18–87 
years. The clinical presentation varied, including skin rash, neu-
rologic symptoms, fever, cytopenia, weight loss, and malaise. 
Most patients had skin lesions (23/27, 85.2%, skin lesion only 
in 11 patients). Central nervous system involvement was found 
in 10 patients (10/27, 37.0%). Most of tested cases showed 
EBER positivity (22/26, 84.6%). Seven cases with clonality data 
showed the presence of monoclonal proliferation (7/22, 31.8%).

A skin biopsy is the easiest and most effective way to diagnose 
IVNKTL; however, it is challenging in patients without obvi-
ous skin lesions. Of the four patients without skin lesions, two 
presented with neurological symptoms and were diagnosed by 
brain biopsy (cases No. 23 and 26), and the other two were con-
firmed on autopsy (cases No. 3 and 25). Brain biopsy is more 
burdensome than skin biopsy. In each case, brain biopsy was 
performed after neurological symptoms worsened, and EBV DNA 
was detected in the CSF. The other two patients showed various 
symptoms and signs, including pancytopenia at presentation, and 
were diagnosed by bone marrow biopsy and autopsy. Autopsies 
of the last two patients revealed multiorgan involvement of 
IVNKTL, including the brain, kidneys, and bone marrow.

Bone marrow involvement was uncommon (4/19, 21.1%) and 
seemed to be associated with poor prognosis. In the case reported 
by Gebauer et al. [13] (case no. 14), bone marrow biopsy revealed 
dense medullary infiltration of IVNKTL, constituting approxi-
mately 40% of the overall cellularity. However, bone marrow bi-
opsies showed only subtle sinusoidal lymphomatous infiltration 
in the other two cases (cases Nos. 3 and 25). The remaining case 
exhibited no evidence of neoplastic infiltration in morphologi-

cal and IHC analyses of the bone marrow biopsy, and only TCR 
gene rearrangement test of the bone marrow aspirate confirmed 
clonality (case No. 23). Although bone marrow involvement may 
be uncommon, it can also easily be missed. Meanwhile, patients 
with bone marrow involvement showed shorter survival (<1 
month) after confirmation of bone marrow involvement. Bone 
marrow involvement may indicate rapid disease progression; 
however, further evaluation is needed.

Most reports did not mention EBV DNA PCR testing (24/27, 
88.9%). In three recent cases, EBV DNA PCR of pleural effu-
sion, lung tissue (case No. 25), CSF (case No. 26), and blood 
(present case) was positive. Serum EBV DNA load has been sug-
gested as a biomarker in EBV-associated cancers such as naso-
pharyngeal carcinoma, Burkitt lymphoma, and EBV-positive 
Hodgkin lymphoma [24]. IVNKTL may also present with a 
high serum EBV DNA load. Since procedures for histopatho-
logical examination (e.g., brain biopsy) are invasive, detection of 
serum EBV DNA could provide a supportive basis for conduct-
ing further work-up for diagnosis, especially in patients without 
apparent skin lesions.

In conclusion, we reported a case of IVNKTL in which serum 
EBV DNA was detected. An active skin biopsy or other invasive 
biopsy based on EBV DNA detection may facilitate early diag-
nosis of IVNKTL.
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