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Case Report

Primary cutaneous B-cell ymphoma with abundant
reactive gamma/delta T-cells within the

skin lesion and peripheral blood
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Abstract: T-cell/histiocyte-rich diffuse large B-cell ymphoma is characterized by abundant reactive T-cell and histio-
cyte infiltration within nodal diffuse large B-cell lymphoma, and only limited cases of primary cutaneous T-cell-rich
B-cell lymphoma have been documented. These reactive T-cells usually show a T-helper phenotype. Gamma/delta
T-cell is a functionally distinct T-cell lineage, which constitutes on average 5% of all T-cells in the peripheral blood.
Herein, we report the first documented case of primary cutaneous malignant B-cell ymphoma with abundant reac-
tive gamma/delta® T-cells within the skin lesion and peripheral blood. An 80-year-old Japanese male presented
with a gradually enlarged knee nodule. Histopathological study revealed diffuse infiltration of lymphoid cells in the
dermis and subcutis. Proliferation of large-sized atypical lymphoid cells was observed among medium-sized lym-
phocytes with convoluted nuclei. Immunohistochemically, these large-sized atypical lymphocytes were CD20*, and
relatively many gamma/delta* cell infiltration was also noted. Flowcytometric analysis revealed deviation of lambda*
cells (lambda/kappa 58) and increase of CD3* gamma/delta* cells (6%). Peripheral blood had CD3* gamma/delta*
cells (28.8%). Rearrangement of immunoglobulin heavy chain, but not of T-cell receptor beta and gamma chains,
was observed. Accordingly, an ultimate diagnosis of cutaneous B-cell lymphoma with abundant reactive gamma/
delta® cells was made. Recent studies have shown reactive gamma/delta® T-cell infiltration and/or elevation in the
peripheral blood in patients with various types of carcinoma, and that they play a role in the pathogenesis of some
carcinomas. Therefore, additional analysis is needed to clarify the role of reactive gamma/delta* T-cells in malignant
lymphoma.
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Introduction previously reported cases were described as
“T-cell-rich B-cell lymphoma” [2-16]. Cerroni et
al. stated that for diagnosis of cutaneous T-cell/

histiocyte-rich B-cell lymphoma, neoplastic

T cell/histiocyte-rich large B-cell lymphoma
(THRLBCL) is a distinct variant of diffuse large

B-cell lymphoma, characterized by a limited
number of scattered, large, atypical neoplastic
B-cells embedded in a background of abundant
T-cells and frequent histiocytes [1]. This type of
disease mainly affects middle-aged men and
accounts for less than 10% of all diffuse large
B-cell ymphomas [1]. The most frequent site of
involvement is lymph node, and bone marrow,
liver, and spleen are frequently involved at the
time of diagnosis [1].

Only limited cases of primary cutaneous B-cell
lymphoma with abundant reactive T-cell infiltra-
tion have been documented, and most of the

large B-cells should not exceed 10% of all infil-
trate, and this type of lesion represents a varia-
tion of the follicular center lymphoma, diffuse
type [17].

Gamma/delta T-cell is a functionally distinct
T-cell lineage, which constitutes on average 5%
of all T-cells in the peripheral blood, and most
gamma/delta T-cells lack CD4 or CD8 antigens
[18]. Activated gamma/delta T-cells produce
proinflammatory cytokines and chemokines;
and are thought to kill infected cells and tumor
cells [19, 20]. Gamma/delta T-cells have been
shown to be associated with some types of
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cells (28.8%) (Figure 1). Po-

sitron emission tomography
demonstrated an accumu-
lation in the left knee and
the left external iliac and
thigh lymph nodes. Biopsy
from the nodule of the left

knee was performed, and
flowcytometric and gene
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Figure 1. Flowcytometric analysis of the peripheral blood. Presence of CD3*
CD4 CD8 gamma/delta* cells in the peripheral blood (28.8%).

malignant tumors, and recent studies have
demonstrated a high frequency of gamma/
delta T-cells among tumor-infiltrating lympho-
cytes or in circulation in the peripheral blood in
patients with breast or gastric cancers, renal
cell carcinoma, squamous cell carcinoma of the
head and neck, and acute leukemia [21-25].

It has been well-recognized that reactive T-cells
within  THRLBCL nodal lesions commonly
express a T-helper phenotype (CD3*, CD4*,
CDS8) [17, 26]. However, malignant B-cell lym-
phoma with abundant gamma/delta T-cells has
not been reported. Herein, we report the first
documented case of primary cutaneous B-cell
lymphoma with abundant reactive gamma/
delta T-cells within the skin lesion and periph-
eral blood.

Case report

An 80-year-old Japanese male with past history
of hypertension, diabetes mellitus, and
Alzheimer-type dementia presented with a
gradually enlarged nodular lesion in his left
knee, which had been first noticed approxi-
mately 1 year earlier. Physical examination
revealed an indurated erythema, measuring 6 x
7 cm in diameter, in his left knee. A nodule,
measuring 2 cm in diameter, was present in the
central portion of the erythema. Laboratory
tests demonstrated elevated leukocytes (red
blood cells 5.24 x 10*2/L (range 4.1-5.3), white
blood cells 16.6 x 10°%/L (3.0-8.0), platelets 241
x 10°%L (150-400)), lactate dehydrogenase
224 U/L (119-229), and soluble interleukin-2
receptor 709 IU/mL (135-483). Flowcytometric
analysis of the peripheral blood revealed the
presence of CD3* CD4 CD8 gamma/delta*
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analyses of the skin lesion
were also performed.

MR PR

Histopathological examina-
tion of the biopsy from the
knee nodule revealed dif-
fuse infiltration of lymphoid
cells invading into the entire dermis and subcu-
tis (Figure 2A, 2B). Proliferation of large-sized
atypical lymphoid cells containing large cleaved
nuclei with conspicuous nucleoli was observed
(Figure 2C). Medium-sized lymphocytes pos-
sessing convoluted nuclei with small nucleoli
were scattered among these large-sized atypi-
cal lymphoid cells (Figure 2C). No epidermal
involvement of lymphoid cells was noted (Figure
2A). Neither necrosis nor vascular destructive
growth was observed.

Immunohistochemical and in situ hybridization
analyses were performed using an autostainer
(Ventana) as the same method previously
reported [27-31]. CD20 was expressed in the
large-sized atypical lymphoid cells (Figure 3).
These cells were also positive for CD10, bcl-2,
and bcl-6, but negative for CD5, CD138, and
cyclin D1. Approximately half of these lymphoid
cells were also positive for MUM-1. Moreover,
many CD3-positive T-cells had also infiltrated
(Figure 3), and the CD4- and CD8-positive cells
were almost evenly distributed. Alpha/beta
(clone beta F1)-positive cells were dominant,
however, relatively many gamma/delta (clone
gamma3.20)-positive cells were also found
(Figure 3). Many granzyme B and/or TIA-1-
positive cells were observed (Figure 3). Neither
CD56- nor EBER-positive cells were noted.

Flowcytometric analysis of the knee nodule
demonstrated deviation of lambda-positive
B-cells and increase of CD3" gamma/delta*
cells (CD3 (40%), CD19 (50%), CD20 (67%),
CD3* alpha/beta* (31%), CD3* gamma/delta*
(6%), kappa* (1%), and lambda* (58%)) (Figure
4).
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Moreover, rearrangement of immunoglobulin
heavy chain (JH) was observed by the poly-
merase chain reaction method. However, rear-
rangement of T-cell receptor beta and gamma
chains (C beta and J gamma) was not detected
from the skin specimen and peripheral blood.

According to these results, an ultimate diagno-
sis of primary cutaneous B-cell ymphoma with
abundant reactive gamma/delta T-cells within
the skin lesion and peripheral blood was made
with consideration of the results of the flowcy-
tometric and gene analyses.

After the diagnosis, the patient underwent 10
cycles of rituximab therapy. The knee lesion
and lymph nodes decreased slightly in size.
Flowcytometric analysis of the peripheral blood
after rituximab therapy revealed a slight
decrease of gamma/delta* T-cells and disap-
pearance of B-cells (CD3* (91.7%), CD19* (0%),
alpha/beta* (71%), gamma/delta* (23.4%), and
CD3* gamma/delta* (17.9%)).

However, the skin lesion enlarged again, and
radiation therapy was performed, which led to
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Figure 2. Histopathological features of the knee
nodule. A, B: Diffuse proliferation of lymphoid cells
invading into the entire dermis and subcutis. No epi-
dermal involvement is noted. HE, x 40. C: Large-sized
atypical lymphoid cells with cleaved nuclei contain-
ing conspicuous nucleoli are present among medi-
um-sized lymphoid cells with convoluted nuclei. HE,
x 400.

slight decrease in size of the skin lesion. The
patient is alive with disease 6 months after the
first visit to our hospital.

Discussion

In this report, we describe the first documented
case of primary cutaneous B-cell lymphoma
with abundant reactive gamma/delta T-cells
within the skin lesion and peripheral blood. It
has been well-recognized that reactive T-cells
within THRLBCL nodal lesion commonly show a
T-helper phenotype (CD3*, CD4*, CD8) [26].
Moreover, reactive T-cells within the lesion of
cutaneous T-cell rich B-cell lymphoma also usu-
ally show the same phenotype [17]. Primary
cutaneous T-cell-rich B-cell lymphoma is
extremely rare, and only 20 cases have been
reported in the English-language literature
[2-16]. Table 1 summarizes the clinicopatho-
logical features of the previously reported
cases of cutaneous T-cell-rich B-cell lympho-
ma, which are as follows: i) this type of tumor
mainly affects males (male: female 17: 3) with
a large age range (20 to 86 years); ii) clinically

Int J Clin Exp Pathol 2014;7(3):1193-1199
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Figure 3. Immunohistochemical features of the knee nodule. CD20 is expressed in the large-sized atypical lymphoid
cells. CD3, and gamma/delta-positive cells are scattered among the large-sized lymphoid cells. Granzyme B-positive
cells are scattered. x 400.
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Table 1. Clinicopathological features of primary cutaneous T-cell-rich B-cell ymphoma

Case

No. Age Gender Location Treatment Outcome Reference
1 50 Male Not available Chemotherapy Resolved at 3 months [2]
2 61 Male Axilla Excision Remission for 21 months [3]
3 30 Male Face Radiation Died of AIDS after 8 months [4]
4 74 Male Back Chemotherapy Remission for 26 months [4]
5 59 Male Preauricular Excision and radiation Remission for 10 years [5]
6 41 Female Ear Excision Remission for 15 months [6]
7 58 Male Back Excision Remission for 20 months [6]
8 74 Male Neck Chemotherapy Died of pneumonia after 1 year [7]
9 45  Male Leg Interferon Remission for 12 months [8]
10 72 Female Scalp Radiation Remission for 12 months [9]
11 33 Male Scalp Chemotherapy and radiation Remission for 7 months [9]
12 71  Male Shoulder Excision Remission for 10 months [9]
13 50 Male Arm Excision Hodgkin lymphoma occurred, [10]
remission for 74 months
14 52 Female Arm Chemotherapy Relapsed at 2 months [11]
15 51 Male Lip Chemotherapy and radiation Remission for 4 months [12]
16 62 Male Scalp Chemotherapy and radiation Remission for 66 months [12]
17 86 Male Abdomen None No remarkable change [13]
18 46  Male Scalp Excision and chemotherapy Remission for 2 years [14]
19 20 Male Submandibular Not available Remission for 24 months [15]
20 40 Male Leg Excision and radiation Remission for 1 year [16]

In the normal skin, most of the lymphocytes are
alpha/beta*, and gamma/delta* T-cells, which
account for ~1% and 15% of CD3* lymphocytes,
are intraepidermally scattered among basal
keratinocytes as well as within the dermis [32].
Although it has been reported that accumula-
tion of gamma/delta* T-cells is observed in
some kinds of skin inflammatory conditions,
such as granulomatous lesions of leprosy and
tuberculosis [33], abundant infiltration of
gamma/delta® T-cells in the skin is extremely
rare. Therefore, the diagnosis of the present
case was challenging because of the scattered
infiltration of gamma/delta* T-cells within the
lesion. Initially, without consideration of the
results of the flowcytometric and gene analy-
ses, this lesion was pathologically diagnosed
as gamma/delta T-cell lymphoma. The pres-
ence of many granzyme B and/or TIA-1-positive
lymphocytes led to a suspicion of malignant
T-cell ymphoma with cytotoxic activity, thus, we
added the immunostaining for alpha/beta and
gamma/delta chains. Relatively many gamma/
delta® T-cells misled to an initial diagnosis of
gamma/delta T-cell lymphoma. According to
the review of the histopathological and immu-
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nohistochemical features of the present case,
the large-sized atypical lymphoid cells were
CD20-positive, and gamma/delta* cells were
medium-sized. With consideration of the devia-
tion of lambda* B-cells, presence of rearrange-
ment of immunoglobulin heavy chain, and lack
of rearrangement of T cell receptor, an ultimate
diagnosis of cutaneous B-cell lymphoma with
reactive gamma/delta® cells was made.
Moreover, although the present lesion had
many gamma/delta* T-cells, the percentage of
neoplastic B-cells present was more than 10%,
which did not met the diagnostic criteria of
T-cell-rich B-cell ymphoma proposed by Cerroni
etal. [17].

Primary cutaneous gamma/delta T-cell lympho-
ma is a rare and aggressive subtype of T-cell
lymphoma and the characteristic histopatho-
logical features are as follows: i) the neoplastic
cells usually infiltrate into the dermis and sub-
cutis, and show epidermotropism; ii) the neo-
plastic cell are small to medium or large in size
and have pleomorphic nuclei, and angiode-
structive growth is commonly seen; and iii) the
characteristic immunohistochemical profile of

Int J Clin Exp Pathol 2014;7(3):1193-1199
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neoplastic lymphocytes is alpha/beta, CD3",
CD56", TIA-1* [34]. This type of disease must be
included in the differential diagnosis of the
present tumor, however, the results of immuno-
histochemical, flowcytometric, and gene analy-
ses can differentiate from cutaneous gamma/
delta T-cell lymphoma.

Recent studies have shown reactive gamma/
delta* T-cell infiltration and/or elevation in the
peripheral blood in patients with various types
of carcinomas [21-25]. Lee et al. demonstrated
that the proportion of gamma/delta® T-cells in
the peripheral blood of gastric cancer patients
was significantly higher in comparison to that in
healthy controls [24]. Moreover, Ma et al. clear-
ly demonstrated that gamma/delta* T-cell infil-
tration and accumulation in breast cancer sites
were general features, and intratumoral
gamma/delta* T-cell numbers were positively
correlated with advanced tumor stage and rep-
resented the most significant independent
prognostic factor [21]. According to these
results, gamma/delta® T-cells appear to play a
role in the pathogenesis of some types of carci-
nomas. Immunohistochemical analysis of
gamma/delta® chain in the paraffin sections
has not been possible; however, an anti-gam-
ma/delta antibody for paraffin sections (clone
gamma3.20) as used in this study has recently
been available [35]. Therefore, additional anal-
yses are needed to clarify the role of reactive
gamma/delta* T-cells in malignant lymphoma.
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