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Abstract: Follicular mucinosis is recognized as one of the histopathological reaction patterns characterized by the
accumulation of mucin within follicular epithelium. It is induced by various causes including inflammatory diseases,
and more than half of the cases are associated with malignant lymphoma, mainly mycosis fungoides. Herein, we
describe the third documented case of adult T-cell leukemia/lymphoma (ATLL) accompanying follicular mucinosis. A
72-year-old Japanese male presented with persistent erythema in his arm and neck. Laboratory tests demonstrated
positivity for human T-cell leukemia virus (HTLV)-1 antibodies. Histopathological study of the biopsy specimen from
the neck revealed superficial perivascular, nodular, and intrafollicular lymphocytic infiltrations. These lymphocytes
were small- to medium-sized and had convoluted nuclei. Mucoid material deposition was observed within the hair
follicles, and it was digested by hyaluronidase. Immunohistochemically, these lymphocytes were positive for CD3,
CD4, CD25, and Foxp3. Accordingly, an ultimate diagnosis of ATLL accompanying follicular mucinosis was made.
The skin is the most common extralymphatic site of involvement of ATLL. The present case clearly demonstrated
that albeit extremely rare, ATLL can cause follicular mucinosis. Therefore, ATLL should be included in the differential
diagnostic consideration of follicular mucinosis.
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Introduction medium to large lymphocytes with pronounced
nuclear polymorphism [2, 3].

Adult T-cell leukemia/lymphoma (ATLL) is a dis-
tinct subtype of T-cell ymphoma and is defined
as a peripheral T-cell neoplasm caused by
human T-cell leukemia virus type-1 (HTLV-1) [1].
This disease is endemic in several regions of
the world, such as Japan, the Caribbean basin,
and parts of Central Africa, which is closely
linked to the prevalence of HTLV-1 [1]. Various
organs are affected by this disease, and the
skin is the most common extralymphatic site of
involvement [1]. The characteristic histopatho-
logical feature of skin involvement of ATLL is
perivascular lymphocytic infiltration with or

Follicular mucinosis is currently recognized as
one of the histopathological reaction patterns
characterized by the accumulation of mucin
within follicular epithelium [4]. It is induced by
various causes and has two main clinicopatho-
logical variants [4]. Primary follicular mucinosis
is a benign idiopathic form, mainly occurring in
children and young adults and shows spontane-
ous remission. The secondary form is also
referred as to lymphoma-associated follicular
mucinosis, occurring in elderly patients mainly
associated with mycosis fungoides. Up until
now, only a few cases of ATLL accompanying fol-

without nodular formation in the dermis and/or
subcutis [2, 3]. Epidermal involvement may be
seen, namely Pautrier-like microabscess [2, 3].
The morphological features of the neoplastic
cells are typically small- to medium-sized or

licular mucinosis have been reported [5, 6].
Herein, we describe the third documented case
of ATLL accompanying follicular mucinosis, and
review the clinicopathological features of this
extremely rare variant of follicular mucinosis.
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ATLL accompanying follicular mucinosis
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Figure 1. Histopathological features. A: Superficial perivascular, nodular, and intrafollicular lymphocytic infiltrations
are observed. Mucoid material deposition is also noted within the hair follicle (arrow), HE, x 40. B: Lymphocytic
infiltration and mucoid material deposition within the hair follicle, HE, x 200. C: Infiltrated lymphocytes are small- to
medium-sized and have convoluted nuclei, HE, x 400. D: The mucoid material within the hair follicle is positive for

Alcian blue staining, Alcian blue stain, x 200.

Case report

A 72-year-old Japanese male with a past history
of brain infarction at the age of 57 presented
with persistent erythema in his arm and neck.
Physical examination showed that erythema
was present mainly in the sun-exposed regions
including the arm and neck. Neither lymph
node swelling nor hepatosplenomegaly was
observed. Laboratory tests revealed that the
white blood cell count was slightly elevated (8.2
x 10%/L, range 3.0-8.0) and soluble interleu-
kin-2 receptor was within normal range (371 U/
mL, range 220-530). HTLV-1 antibody was posi-
tive in serology (x 2048). Moreover, anti-HTLV-1
envelop (gp46) and core protein (p19, p24, and
p53) antibodies were positive. Biopsy from the
neck was performed.

The biopsy specimen revealed superficial peri-
vascular and nodular lymphocytic infiltrations
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in the dermis (Figure 1A). Lymphocytic infiltra-
tion was also observed within the follicular epi-
thelium, and mucoid material deposition was
noted (Figure 1A, 1B). Infiltrated lymphocytes
were small- to medium-sized and had convolut-
ed nuclei (Figure 1C). A few eosinophilic infil-
trates were also observed. Further, mild epider-
motropism was noted. The mucoid material
within the follicular epithelium was positive for
Alcian blue staining (Figure 1D) and was digest-
ed by hyaluronidase.

Immunohistochemical studies were performed
using an autostainer (Ventana) by the same
method as previously reported [7-10]. Infiltrated
lymphocytes in the upper dermis and follicular
epithelium were both CD3- and CD4-positive
(Figure 2A, 2B). These lymphocytes had also
infiltrated into the epidermis (Figure 2A). These
T lymphocytes were CD25- and Foxp3-positive
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Figure 2. Immunohistochemical features. (A, B) CD4-positive lymphocytes have infiltrated into the upper dermis and
within the hair follicle, x 40 (A), x 200 (B). Foxp3-positive cells have infiltrated into the hair follicles (A, inset), x 100.

Table 1. Clinicopathological features of adult T-cell leukemia/lymphoma accompanying follicular

mucinosis

Case No. Age/Gender  Origin Location Immunohistochemical characteristics Reference
1 49/Male  Japanese Neck CD3(+), CD45RO(+) [5]
2 68/Female Jamaica Abdomen CD3(+), CD4(+), CD25(+), CD30(-) [6]

Presentcase @ 72/Male  Japanese Neck

CD3(+), CD4(+), CD25(+), Foxp3(+), CD30(-)

as well (Figure 2A, inset), but negative for CD8,
CD20, and CD30.

According to these results, an ultimate diagno-
sis of ATLL accompanying follicular mucinosis
was made.

Discussion

Follicular mucinosis is considered as an epithe-
lial reaction pattern characterized by the accu-
mulation of mucin within the outer root sheath
of the hair follicles [4, 11]. It can occur in a
number of inflammatory conditions, such as
eczematous dermatoses, lupus erythemato-
sus, side effects of imatinib, and insect bite
[12], however, more than half of the cases with
follicular mucinosis is lymphoma-associated [4,
11]. The most common subtype of malignant
lymphoma in association with follicular mucino-
sis is mycosis fungoides, following Sézary syn-
drome [4, 11]. Cerroni et al. analyzed the clini-
copathological features of 44 cases of follicular
mucinosis [11]. In their series, 16 cases were
idiopathic primary follicular mucinosis, and the
remaining 28 cases were lymphoma-associat-
ed [11]. Twenty-six of 28 cases were mycosis
fungoides, and the remaining 2 cases were
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Sézary syndrome [11]. They claimed that follicu-
lar mucinosis might represent a form of local-
ized cutaneous T-cell ymphoma [11]. Moreover,
it has been reported that follicular mucinosis
can be associated with various types of malig-
nant lymphoma other than mycosis fungoides
and Sézary syndrome, such as Hodgkin lym-
phoma and anaplastic large cell ymphoma [12-
24]. Further, a case of follicular mucinosis
associated with metastatic clear cell renal cell
carcinoma has also been documented [25].

There have been only two reports of ATLL
accompanying follicular mucinosis [5, 6]. Table
1 summarizes the clinicopathological features
of the previously reported two cases as well as
the present one. Wada et al. described the first
documented case of ATLL accompanying follic-
ular mucinosis in a 49-year-old Japanese male
[5], and subsequently Camp et al. reported the
second case in a 68-year-old Jamaican female
[6]. Neoplastic cells in all three cases were
CD3-positive, and were CD4-and CD25-positive
in two cases, in which these markers were
examined (Table 1).

Foxp3 has been recently used as a useful
immunohistochemical marker for regulatory T
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cells (Treg) and are thought to be a more spe-
cific marker for Treg cells than other markers
such as CD4 and CD25 [26]. Recent studies
have indicated that the neoplastic ATLL cells
showed positive immunoreactivity for Foxp3
[26, 27]. This marker is thought to be useful for
diagnosis of ATLL because mycosis fungoides
is consistently negative for Foxp3. In the pres-
ent case, the neoplastic cells were CD3-, CD4-,
and Foxp3-positive, which are typical immuno-
histochemical characteristics of ATLL, and this
is the first report to show positive immunoreac-
tivity for Foxp3 in the neoplastic cells of ATLL
accompanying follicular mucinosis.

The mechanism of mucin deposition in follicu-
lar mucinosis is thought to the response of fol-
licular keratinocytes to a specific T-cell infiltrate
[28]. Albeit extremely rare, this case clearly
demonstrated that the neoplastic cells of ATLL
can occur in follicular mucinosis. Therefore,
ATLL should be included in the differential diag-
nostic consideration of follicular mucinosis.
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