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Case report

Cutaneous lymphoblastic lymphoma of putative plasmacytoid dendritic
cell-precursor origin; 2 cases.
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Abstract
Although the neoplasm of relatively mature type pDC was recently reported, that of
pDC-precursor has not yet been defined. We experienced 2 elderly male Japanese patients with reddish
skin tumors. The histology of the tumors in both patients showed Td T-positive LBL. The
pathological cells did not express T-, B- or NK-markers, and no rearranged bands were shown for Ig-JH,
TCR-Cβ, Jγ, Jδ1, and c-myc. In addition, no EBV-derived DNA was detected in either case. The
cells were CD45, CD43, CD74, CD10 and HLA-DR positive in both cases, and one of the cases showed
CD4, CD36, CD54, CD58 and CD86-positive plasmacytoid lymphoblasts, which appeared to be
compatible with intermediate cells between human bone marrow lymphoid precursors and mature
lymphoid dendritic cells. The cutaneous LBL in the 2 cases may, therefore, have been of pDC-precursor
origin.
List of abbreviations: DC, dendritic cells; pDC, plasmacytoid dendritic cells; LBL, lymphoblastic
lymphoma; Td T, terminal deoxinucleotidyl transferase; Ig, immunoglobulin; TCR, T cell receptor; EBV,
Epstein-Barr virus; sIL-2R, soluble interleukin-2 receptor.
Introduction
The characteristics and functions of DC have
been intensively studied in the last decade [1, 2].
The cells support the specific antigen-recognition
by T cells or B cells, and are believed to play a
key role in the initiation and maintenance of
immunological reactions. In the last few years,
searching for the precursors of DCs and
investigating its ontogeny have been key topics
in hematology.
Although 7 cases with
aggressive, extranodal leukemic lymphoma as a
malignant counterpart of relatively mature type
pDC-origin were recently reported [3], neoplasms
of pDC precursor cells have not yet been defined.
“Plasmacytoid cells” showing a unique
morphology and phenotype were identified as the
precursor of lymphoid DC [4, 5]. Therefore, it
was suggested that DC precursor neoplasms must
show the blast morphology and a partially
identical phenotype to DC precursors when we
consider LBL of T or B cell origin. Thus, it is

suggested that the pathological entity of precursor
DC-LBL will contain some “null cells” or
“unclassified” lymphoma of REAL or WHO
classification, and will supplement the “missing
pieces” in the classification.
Furthermore,
characterization of transformed DC in patients will
assist in understanding the sequential changes of
the organ affinity and phenotype according to the
differentiation pathway of the lymphoid DC
hematopoiesis.
Case 1
A 69-year-old Japanese male was admitted to
our hospital with a reddish skin tumor on his
back in January, 2000 (Fig. 1 and Table 1).
The tumor size was 8 x 5.5 cm, and no other
abnormal lymph node swelling or tumors were
noted on computed tomography.
Informed
consent was obtained from the patient for the
following analyses to be performed.
Bone
marrow aspirate showed no abnormal cells. The

1

histology of the tumor showed Td T-positive
LBL (Fig. 1), and the small to medium-sized
lymphoblasts with scarce cytoplasm and clearly
visible nucleoli were CD45, CD43, CD74 and
bcl2-positive, and CD1a, CD30 (Ki-1), CD45RO
(UCHL1), CD56 (Leu19), CD57 (Leu7), S100,
perforin and fascin-negative (Table 2).
A
laboratory examination showed normal blood
counts, no liver or renal dysfunction, no
coagulation abnormality, and normal serum level
of sIL-2R.
The patient was treated for a
diagnosis of LBL, clinical stage IAE, using 50Gy
of local radiotherapy, and subsequently the skin
tumor disappeared.
In March, 2000, a bone marrow aspirate was
performed for evaluating the disease after
radiotherapy, and it showed 35% of infiltrating
abnormal
lymphoblasts
with
immature
plasmacytoid cell feature (Fig. 1). The sample
was analyzed using flow cytometry, and the
pathological cells were T cell markers (CD1a,
CD2, CD3, CD5, CD7, CD8, TCRα/β,
TCRγ/δ)-negative, B cell markers (CD19, CD20,
CD21, CD22, CD23, CD24)-negative, NK cell
markers (CD16, CD56, CD57, NKp46,
NKp44)-negative,
hematopoietic
progenitor
markers (CD34, CD117, AC133)-negative, and
myeloid/other markers (CD11b, CD13, CD14,
CD15, CD25, CD27, CD33, CD38, CD40,
CD41, CD70, CD122, CD154, GPA, FMC7,
97A6)-negative (Table 2). Approximately 76 to
99% of the gated pathological cells were CD4,
CD10,
CD36,
CD45,
CD54
and
HLA-DR-positive (Fig. 2).
Cytoplasmic
expression of myeloperoxidase, CD3ε and CD22
were negative for the cells.
Chromosome
analysis of the bone marrow specimen showed
complex abnormal karyotype: 46,
XY,
add(5)(q11),
add(5)(q31),
t(6;8)(p21;q24),
del(13)(q12q14), add(15)(q13) in 9 of 20
metaphases studied according to ISCN (Fig. 3).
Southern blot analysis of the sample showed no
rearranged bands for Ig-JH, TCR-Cβ, Jγ, Jδ1, and
c-myc (Fig. 4). No EBV-derived DNA was
detected.
The patient was treated using
intensive chemotherapy of THP-COP regimen
(pirarubicin, cyclophosphamide, vincristine and
prednisolone). The bone marrow aspirate after
the first course of THP-COP showed no
pathological cells, and he received 5 more courses
of THP-COP at 3-week intervals.
In September, 2000, the patient was diagnosed
with leukemic transformation from the disease;
9
the leukocyte count was 49.0 x 10 cells/l

(lymphoblasts 71%), and the serum level of
lactate dehydrogenase was 23,040 IU/l. Since it
was suggested that the phenotype of the
lymphoblasts had been very similar to lymphoid
dendritic cell (DC)-precursors, so called
“plasmacytoid cells”, we further examined the
expression of DC markers by flow cytometry (Fig.
2 and Table 2). The lymphoblasts were CD1a,
CD80, CD83-negative, CD54, CD58-dim
positive, and CD86-bright-positive. A weekly
DVP regimen (daunomycin, vincristine and
prednisolone) was started but the disease was
resistant to DV P, and the patient died of septic
shock in November, 2000.
Case 2
A 86-year-old Japanese male was admitted to
our hospital with a reddish skin tumor on his
forehead in August, 2000. The tumor size was 4
x 3 cm (Fig. 1 and Table 1), and no other
abnormal lymph node swelling or tumors were
noted on computed tomography.
Informed
consent was obtained from the patient for the
following analyses to be performed.
Bone
marrow aspirate showed no abnormal cells. The
histology of the tumor showed Td T-positive
LBL (Fig. 1), and the small to medium-sized
lymphoblasts
were
CD45,
CD43
and
CD74-positive, and CD1a, CD30, CD45RO,
CD56, CD57, Granzyme B, Perforin and
fascin-negative. A single cell suspension was
obtained from the tumor by mincing using
TM
Medimachine
(DAKO), and the sample was
analyzed using flow cytometry.
The
pathological cells were T cell markers (CD2,
CD3,
CD4,
CD5,
CD8,
TCRα/β,
TCRγ/δ)-negative, B cell markers (CD19, CD20,
CD23)-negative, NK cell marker (CD56)-negative,
hematopoietic progenitor marker (CD34)-negative,
and myeloid/other markers (CD25, CD33,
CD122)-negative (Table 2). Approximately 69
to 74% of the gated pathological cells were CD10
and HLA-DR-positive, and 12% and 34% of the
cells
were
CD11b
and
CD38-positive,
respectively.
Laboratory examination showed
normal blood counts, no liver or renal
dysfunction, no coagulation abnormality, and
normal serum levels of sIL-2R. Chromosome
analysis failed in the sample. Southern blot
analysis of the sample showed no rearranged
bands for Ig-JH, TCR-Cβ, Jγ, Jδ1, and c-myc
(Fig. 4). No EBV-derived DNA was detected.
Multiple reddish skin tumors appeared in his
chest and back skin, and a biopsy of one of the
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tumors
showed
the
same
histology.
Considering his age and general conditions, the
patient was treated for a diagnosis of LBL,
clinical stage IIAE, with 50 to 100 mg of daily
oral cyclophosphamide. The disseminated skin
tumors disappeared, but the original large tumor
grew after the mild chemotherapy. He was then
treated with radiotherapy, and died of cerebral
infarction in December, 2000.
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Table 1

Clinical features of the patients.

Age (yr) / Sex
Primary tumor
Clinical stage (onset)
Disease progression (month)
Morphology (section)
(smear)
(TdT)
Karyotype

Southern: TCR/Cb
TCR/Jg
TCR/Jd1
Ig/JH
c-myc
EBV/DNA
Treatment (period/effect)

Survival/cause of death

Case 1
69/male
skin/back
I AE
bone marrow (2M)
leukemic (8M)
lymphoblastoid
plasmacytoid
(+)
46,XY,add(5)(q11),add(5)(q31)
,t(6;8)(p21,q24),del(13)(q12q14)
,add(15)(q13)
germ line
germ line
germ line
germ line
germ line
negative
local irradiation (onset-1M/CR)
THP-COP (2M - 7M/CR)
DVP (8M-10M, RST)
10M/septic shock

Case 2
86/male
skin/forehead
I AE
multiple skin tumor (1M)
lymphoblastoid
(+)
failed

germ line
germ line
germ line
germ line
germ line
negative
oral CPA (onset-1M/PR)
oral Etp (2M-3M/PR)
multi local irradiation (4M/?)
4M/cerebral infarction

CPA, cyclophosphamide; Etp, etoposide; THP-COP, pirarubicin + CPA + vincristine + prednisolone; DVP,
daunomycin + vincristine + prednisolone. CR, PR, RST and ?, complete remission, partial remission,
resistant, and died before valuation, respectively.
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Table 2

Phenotype of the lymphoblasts.
FCM

LCA (CD45)
UCHL1
(CD45R0)
anti-CD1a
Leu4 (CD3)
Leu19 (CD56)
Leu7 (CD57)
Ki-1 (CD30)
KP-1 (CD68)
MT1 (CD43)
MB1 (CD79a)
LN1 (CD75)

Case
1
Tumor
(+)

Case
2
Tumor
(+)

(-)
(-)
(-)
(-)
(-)
(-)
(-)
(+)
(-)
(-)
(+)
(-)
(+)
n.d.
(-)
(+)
(-)
(-)

LN2 (CD74)
CS1-4 (LMP)
TdT
Granzyme B
Perforin
bcl-2
S100
Fascin

CD2

Case
1
BM
(-)

Case
2
Tumor
(-)

CD1a

Case
1
BM
(-)

GPA

(-)
(-)
(-)
(-)
(-)
(-)
(-)
(+)
(-)
(-)

CD3
CD4
CD5
CD8
CD10
CD11b
CD19
CD20
CD23
CD25

(-)
91.0
(-)
(-)
90.8
(-)
(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)
68.7
12.2
(-)
(-)
(-)
(-)

CD7
CD13
CD14
CD15
CD16
CD21
CD22
CD24
CD27
CD36

(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
89.9

FMC7
AC133
97A6
NKp44
NKp46
FCM-Cyto
MPO
cCD3
cCD22
Perforin

(+)
(-)
(+)
(-)
(-)
n.d.
n.d.
(-)

CD33
CD34
CD38
CD56
CD122
TCRa/b
TCRg/d
HLA-DR

(-)
(-)
(-)
(-)
(-)
(-)
(-)
99.0

(-)
(-)
34.4
(-)
(-)
(-)
(-)
74.4

CD40
CD41
CD45
CD54
CD57
CD70
CD117
CD154

(-)
(-)
95.7
76.4
(-)
(-)
(-)
(-)

FCM
CD1a
CD54
CD58
CD80
CD83
CD86

Case
1
BM
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
Case
1
PB
(-)
56.6
48.9
(-)
(-)
86.5

Phenotype analysis by Immunohistochemistry (Histochem) and flow cytometry (FCM). Tumor, primary
skin tumor; BM, bone marrow infiltration; PB, leukemic transformation. FCM-Cyto, cytoplasmic
expression; GPA, glycophorin A; MPO, myeloperoxidase.
Table 3. Comparison of the lymphoma cells with the plasmacytoid dendritic cell development from
common lymphoid progenitors.

Phenotype
CD34
CD10
CD36
CD4
CD123
HLA-DR
CD1a
CD40
CD54
CD58
CD80
CD83
CD86

LCP
+
+

Case
2
+
-

-

-

+
-

Case
1
+
+
+
+
+
+
+

pre-pDC

+
+
+
+
+

-

pCC
-

pDC-CLL
-

+
+

pDC

+
+
+
+
-/+

+
+
+
-

-/+
-/+

-

+
+
+
+
+
+
+
+

LPC, lymphoid common progenitor; pre-pDC, plasmacytoid DC (pDC) precursor; pCC, plasmacytoid cell;
pDC, pDC-chronic lymphocytic leukemia.
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Figure 1. The skin tumors, histology and
morphology.
Skin tumors: Elevated reddish skin tumors were
observed on the left back (1B & 1L, case 1) and
forehead (2F, case 2) of the patients. Back view
(1B) and lateral view (1L) of case 1, and frontal
view (2F) of case 2 are shown. Histology: 1a and
2a, HE stain (x400); 1b and 2b, HE stain (x1,000);
1c and 2c, TdT (horseradish peroxidase, x1,000) of
the cases 1 (1a, 1b and 1c) and 2 (2a, 2b and 2c).
There are small to medium sized lymphoid cells
with scanty cytoplasm and clearly visible nucleoli.
Some of the nuclei are convoluted. Morphology:
Blast cells in the bone marrow are shown (1d & 1e,
case 1, May-Giemsa stain, x1,000, March, 2000).
The pathological cells had immature plasmacytoid
feature.

Figure 2. The phenotype of the pathological cells in case 1.
The bone marrow cells (CD4, CD10, CD34, CD36, CD45 and HLA-DR: March, 2000) and
peripheral blood cells (CD1a, CD54, CD58, CD80, CD83, CD86: September, 2000) were stained by
FITC- or PE-conjugated antibodies, and the lymphoblasts were analyzed using a gate on a FSC/SSC dot
plotgram.
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Figure 3. Karyotype of
bone marrow cells in
case 1.
Chromosome analysis of
case 1 (bone marrow,
March, 2000) showing 46,
XY,
add(5)(q11),
add(5)(q31),
t(6;8)(p21;q24),
del(13)(q12;q14),
add(15)(q13).
The
arrowheads
indicate
abnormal chromosomes.

Figure 4. Southern blot analysis for JH, TCR/Cβ , TCR/Jγ , TCR/Jδ1, c-myc and TR-region of
Epstein-Barr virus.
E, B, H and K, digestion using Eco RI, Bam HI, Hind III and Kpn I, respectively. B/H, digestion
using Bam HI and Hind III. *NS, nonspecific band. *PD, partial digestion band. Lanes 1, 2, N and
P, cases 1, 2, normal control and positive control (Raji cell), respectively. No rearranged bands were
observed for JH, TCR/Cβ, TCR/Jγ, TCR/Jδ1 and c-myc in both cases. No EBV-DNA were detected in
both cases.

8

