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Abstract: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare tumor that usually arises in the skin. Most
patients develop skin lesions, which may be isolated and subsequently spread to affect the whole body. The prog-
nosis is poor. Although BPDCN is usually treated by chemotherapy, radiation therapy is used in some cases (e.g.,
isolated lesions, elderly patients, or patients with comorbidities). The overall therapeutic efficacy and dose of radia-
tion therapy remain unknown. We herein present a case of successful radiation treatment for BPDCN in a 77-year-
old Japanese patient and describe the results of the first literature review on BPDCN of the skin initially treated
with radiation therapy. The patient developed a raised, tender, pruritic skin lesion on his left forearm and similar
multiple disseminated lesions on his right shoulder and precordial region. Histological and immunohistochemical
examination of biopsy specimens of the skin lesions on the left forearm and right shoulder established a diagnosis
of BPDCN. The other multiple skin lesions were considered to be disseminated BPDCN. The patient declined che-
motherapy and instead elected radiation therapy for the lesion on his left forearm (total of 30 Gy). The skin lesion
regressed until only pigmentation was present on the forearm, but the untreated lesions rapidly expanded. Although
BPDCN of the skin may respond favorably to initial radiation therapy, it tends to recur in the short term. The optimal
dose of radiation therapy remains unclear. Our findings provide a baseline for future research.
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Introduction

Blastic plasmacytoid dendritic cell neoplasm
(BPDCN) is a hematopoietic precursor cell
tumor that is derived from plasmacytoid den-
dritic cells (PDCs) and develops mainly in the
skin. The BPDCN disease concept was estab-
lished by the revised World Health Organization
classification in 2008 [1]. BPDCN is very rare
and reportedly occurs at an incidence of 0.76%
vs. acute myelogenous leukemia and 0.27% vs.
non-Hodgkin’s lymphoma [2]. Early symptoms
include skin lesions, which are present in more
than 90% of patients, along with nodules, ery-
thematous plaques, and bruise-like areas. The
skin lesions may begin as isolated lesions,
which then multiply and spread to the entire
body as in disseminated disease. BPDCN is

diagnosed by its blastic or plasmacytoid mor-
phology and PDC-restricted expression of CD4,
CD56, and CD123. No standard therapy has yet
been established. BPDCN is considered to be a
hematologic disorder and is often treated by
chemotherapy. However, radiation therapy is
used in patients with isolated skin lesions,
those who cannot be treated with chemothera-
py because of advanced age or complications,
and those with recurrent disease after chemo-
therapy. We recently administered radiation
therapy to relieve the symptoms associated
with a skin lesion in an elderly patient with
BPDCN who refused chemotherapy. The radia-
tion therapy achieved a therapeutic response.
Overall, however, the therapeutic efficacy of
radiation therapy and its optimal dose remain
unclear in patients with BPDCN. Therefore, we
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Figure 1. Initial examination of firm mass on left fore-
arm. A large, violet-colored, tender nodule was pres-
ent on the left forearm.

reviewed the relevant literature and summa-
rized previous case reports in which radiation
therapy was administered as the initial treat-
ment for skin lesions in patients with BPDCN to
assess the therapeutic efficacy of radiation
therapy in such patients.

Case report

A 77-year-old Japanese man developed a skin
lesion on his left forearm. The lesion rapidly
expanded for 2 months, at which point he visit-
ed a doctor. The initial examination revealed a
dome-like, tender, dark purple, firm mass mea-
suring 50 x 45 mm on the left forearm (Figure
1). Additionally, multiple pale dark skin erup-
tions with infiltration were present on the right
shoulder and precordial region, and the lesions
were accompanied by pruritus. Superficial
lymph nodes were not palpable. Biopsy speci-
mens were obtained from the skin lesions on
the left forearm and right shoulder. Histological
examination of both biopsied specimens
showed proliferation of medium to large atypi-
cal tumor cells with lymphocytic infiltration
(Figure 2A and 2C). Immunohistochemical
staining showed that the atypical cells were dif-
fusely and strongly positive for CD4, CD56, and
CD123 and negative for CD20, MPO, CD1a, and
S-100 protein (Figure 2B). In situ hybridization
for the Epstein-Barr encoding region was nega-
tive. Based on these findings, both lesions were
diagnosed as BPDCN. *8F-Fluorodeoxyglucose-
positron emission tomography/computed to-
mography (FDG-PET/CT) revealed significant
FDG accumulation in the skin lesion on the left
forearm at a maximum standardized uptake
value (SUVmax) of 3.5 (Figure 3). No abnormal
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accumulation was observed in the other skin
lesions or lymph nodes. Hematologic testing
revealed a normal level of soluble interleukin-2
receptor (slL-2R) and no abnormalities in any
other parameters. Bone marrow biopsy showed
no atypical cells, and chromosome testing
showed no abnormalities. Because BPDCN was
identified in two separate skin lesions, the
other multiple skin eruptions were considered
to be disseminated BPDCN. Therefore, chemo-
therapy was recommended to the patient, but
he declined because of its unknown efficacy.
However, the skin lesion on the left forearm
was large enough to significantly deteriorate
the patient’s quality of life, and radiation thera-
py was chosen for local containment. The skin
lesion was a tumorous mass arising from the
skin surface and extended only 8 mm below
the skin surface as demonstrated by FDG-PET/
CT. Thus, the skin surface was irradiated with
electron beams with energy of 5 MeV and bolus
thickness of 5 mm. The total radiation dose
was 30 Gy at 3 Gy per fraction. The lesion was
flattened and the tenderness resolved during
irradiation, and the therapeutic response after
completion of irradiation was determined to be
a partial response. No adverse reactions asso-
ciated with the radiation therapy occurred.
However, the other skin lesions in untreated
areas, such as in the precordial region, rapidly
expanded even during the radiation therapy.
Three months after completion of the radiation
therapy, the irradiated site exhibited only
pigmentation.

Discussion

BPDCN has a poor prognosis. The mean sur-
vival time of patients with BPDCN is reportedly
14.0 to 16.7 months, and the 2- and 5-year
overall survival rates are 17% to 33% and 2% to
6%, respectively [3, 4]. Bone marrow infiltration
is absent in 70% of patients at the initial exami-
nation, but lymph node and bone marrow infil-
tration occurs during the disease course in
72% of patients, resulting in leukemic change
and eventual death in many cases [2, 3, 6]. As
evidenced by the fact that BPDCN was histori-
cally classified as blastic NK-cell ymphoma [7],
this disease is often treated with chemothera-
py; i.e., CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone) and DeVIC (carbo-
platin, etoposide, ifosfamide, and dexametha-
sone) as in the treatment of malignant lympho-
mas, or with chemotherapy as in the treatment
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Figure 3. 18F-Fluorodeoxyglucose-positron emission
tomography/computed tomography. Accumulation
was present in the skin of the left forearm (arrows).
The maximum standardized uptake value was 3.5.

of acute myeloid leukemia and acute lympho-
cytic leukemia [4, 8, 9]. Furthermore, Dalle et
al. [4] reported that bone marrow transplanta-
tion was the only option that could improve the
outcome. BPDCN blasts overexpress the inter-
leukin-3 receptor, and a new targeted therapy
directed against this receptor was reported in a
recent prospective study [5].

However, patients with BPDCN are often at an
advanced age and are not suitable candidates
for chemotherapy or bone marrow transplanta-
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» Figure 2. Histological examination of biopsied speci-
y mens from left forearm and right shoulder. A, B. He-

matoxylin and eosin staining and immunostaining
using anti-CD123 antibody revealed proliferation of
atypical cells within the dermis of the skin lesion (x
200, both). Positive staining of CD123 was found in
the tumor. C. High-power view of tumor area (x 400,
hematoxylin and eosin).

tion. In these patients, radiation therapy is
often used for local containment. Because lym-
phocytes are highly sensitive to radiation,
BPDCN is expected to be contained locally by
radiation therapy, as is the case with malignant
lymphoma. However, the therapeutic efficacy of
radiation therapy and its optimal dose for
BPDCN remain unclear because no standard
therapy has been established for this disease.

We performed the first review of the relevant
literature with a focus on radiation therapy for
BPDCN. We identified 9 articles including 22
patients with BPDCN-related skin lesions for
which radiation therapy was administered as
the initial treatment. Our own is the 23rd case
(Table 1). The patients’ median age was 72
years (range, 36-90 years); 16 patients were
male and 7 were female. In general, the mean
age of patients with BPDCN is 61 to 67 years,
and the male: female ratio is 3.3:1.0 [1]. A simi-
lar distribution was seen in the 23 patients in
the present study. Fourteen patients (60.9%),
including ours, were treated with radiation ther-
apy alone, and the remaining nine patients
received radiation therapy in combination with
various chemotherapies, although the specific
regimen was not reported in some cases. The
radiation dose was reported for only three
patients (27, 40, and 51 Gy, respectively). In our
case, a total of 30 Gy was irradiated at 3 Gy per
fraction, and the patient exhibited a partial
response to the initial treatment. In past
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Table 1. Patients’ clinical features and treatment outcomes

Eztllent Age Sex Skin location Initial treatment Radz:;oln dg;e;rapy Response (mEEtShs) (moonsths) References
1 82 M Forehead RT + PC PR or CR 12 24 [6]
2 62 M Adbomen RT + PC NR NA 13 [6]
3 60 M Scalp RT PR or CR 13 22 [6]
4 43 F Generalized RT + PC NR NA 6 [6]
5 64 M Arm RT PR or CR 31 32 [6]
6 73 M Chest RT PR or CR 2 Alive [6]
7 60 F Face MTX, L-ASPDEX + RT 40Gy CR 30 NED [10]
8 36 M Trunk and extremities PSL+RT CR 4 NED [11]
9 73 M Shoulder RT PD NA 36 [4]
10 63 F Face RT CR 2 Alive [4]
11 81 F Trunk and leg RT CR 3 11 [4]
12 83 M Face RT CR 8 Alive [4]
13 82 M Scalp RT CR 9 19 [4]
14 60 F Face MTX, L-ASP + RT CR 11 LFU [4]
15 7 M Face RT 51Gy CR 10 25 [12]
16 59 F Neck RT CR Relapse 6 [9]
17 72 M Not written PSL + RT PD NA 3 [9]
18 60 M Back RT CR 7 NED [9]
19 90 F Trunk and arms VP-16 + RT CR Relapse Alive [9]
20 74 M Post auricular RT 27Gy CR 2 Dead [13]
21 4 M Shoulder TR + DeVIC + RT CR 12 NED [8]
22 40 M Face and thigh RT PR Unknown  Unknown [14)
23 7 M Arm RT 30Gy PR Our case

Abbreviations: RFS = relapse-free survival; OS = overall survival; RT = radiation therapy; PC = polychemotherapy; PR = partial response; CR = complete response; NR =
no remission; NA = not available; MTX = methotrexate; L-ASP = l-asparaginase; DEX = dexamethasone; NED = no evidence of disease; PSL = prednisone; PD = progres-
sive disease; LFU = lost to follow-up; VP-16 = etoposide; TR = total resection; DeVIC = carboplatin, etoposide, ifosfamide, and dexamethasone

reports, the initial response was characterized
by a complete response in 13 patients (56.5%)
and both complete and partial responses in 19
patients (82.6%). However, although BPDCN
tends to temporarily respond well to treatment,
it tends to recur within a short period of time.
This was also the case for most of the 23
patients reported in this study, and disease-
free survival was reported in only 4 (19%) of 21
patients who were under follow-up observation.
In one report, a patient underwent CHOP fol-
lowed by total body irradiation rather than local
radiation therapy and developed recurrence.
He subsequently underwent bone marrow
transplantation from a related donor. This
patient survived for 30 months, but the report
did not provide the radiation dose used in the
total body irradiation [15]. FDG-PET/CT findings
were reported in only four patients with BPDCN
[5, 8, 16, 17]. Additionally, the SUVmax of the
skin lesion was available in only one case in
which slight FDG accumulation was seen in a
skin lesion on the left shoulder, but was consid-
ered to be only an inflammatory finding after
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resection with an SUVmax of 2.4 [8]. In our
case, FDG accumulation was observed in the
skin lesion on the left forearm and was signifi-
cant with a SUVmax of 3.5. FDG accumulation
was not seen in the other skin lesions on the
right shoulder and precordial region, probably
because of the small size of these lesions.
Nizza et al. [16] reported that FDG-PET/CT was
useful to assess the extent of nodal involve-
ment in patients with BPDCN, but FDG accumu-
lation was not noted in bone marrow lesions.
Further studies with larger numbers of cases
are needed to clarify the optimal dose of radia-
tion for local containment of BPDCN. Pileri et al.
[18] described a patient > 75 years of age with
an isolated skin lesion that achieved an initial
complete response after radiation therapy
alone, indicating that radiation therapy may be
an option for the treatment of BPDCN in
patients older than 70 years. The more precise
characterization of BPDCN with new algorithms
[19] may identify patients with localized cuta-
neous disease that has less tendency to expand
to other regions of the body and that may

Int J Clin Exp Med 2015;8(5):8204-8209
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respond well to radiation therapy. Our patient
should continue to undergo strict observation
because he did not undergo whole-body thera-
py, such as chemotherapy, and began to show
worsening of other skin lesions in untreated
areas.

In conclusion, a therapeutic response was
achieved after radiation therapy of a skin lesion
in an elderly patient with BPDCN who refused
chemotherapy. Overall, however, the therapeu-
tic efficacy of radiation therapy and its optimal
dose remain unclear in patients with BPDCN.
Although BPDCN may respond well to radiation
therapy, it tends to quickly recur. Further study
is required to determine the optimal radiation
dose for localized therapy.
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