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Case Report

Mycosis fungoides in plaque stage with

pronounced eosinophilic infiltration, folliculotropism,
and concomitant invasive squamous cell carcinoma
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Abstract: Mycosis fungoides (MF) is a relatively rare cutaneous T-cell malignancy. Only two cases of MF with marked
eosinophilia have been reported. In addition, MF with concomitant squamous cell carcinoma (SCC) occurring in the
site of MF has not been reported. The author reports herein a very rare case of MF in the plaque stage showing
pronounced eosinophilic infiltration, folliculotropic pattern, and in situ development of poorly differentiated squa-
mous cell carcinoma (SCC). A 75-year-old man was found to show high prostate specific antigen (PSA, 13 hg/ml)
and prostatic biopsy showed well differentiated prostatic adenocarcinoma of Gleason score 6. Imaging techniques
showed no metastatic lesions. He was treated by estrogen therapy. At 80 years, he consulted our hospital because
of erythematous patch in the trunk. Biopsy showed mild infiltrations of lymphocyte and eosinophils. The lesion
disappeared spontaneously. At 82 years, he consulted our hospital of because of erythematous patch at the back,
and biopsy showed mildly atypical lymphocytes positive for CD20 and CD45, but negative for CD30, CD45R0, S100
protein, and cytokeratin (CK). Lymphoma was suspected but not definite. The lesions spontaneously disappeared. At
86 ages, he also consulted our hospital because of plaques in the face. Biopsy showed proliferation of atypical lym-
phocytes, marked infiltration of mature eosinophils, marked infiltration of these cells in the fair follicles (folliculotrop-
ism), and poorly differentiated invasive SCC arising from follicular cells. An immunohistochemical analysis showed
that the atypical lymphocytes are T-lymphoma cells with T-cell markers, cyclinD1, p53, and high Ki67 labeling (50%)
but without B-cell markers, NK-cell markers and plasma cell markers. The eosinophils were mature, and lacked p53
and showed low Ki67 labeling (4%). The carcinoma was positive for CK, p53, cyclinD1, and high Ki67 labeling (35%).
A diagnosis of MF in the plaque stage with marked non-neoplastic eosinophilic infiltration, marked folliculotropism,
and coexistent poorly differentiated invasive SCC was made by the author. Post-biopsy imaging techniques showed
no metastasis or lymphadenopathy in the body. The patient was now treated by chemotherapy.
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Introduction tion, for a protracted period. Extracutaneous
dissemination may occur in advanced stages.
Clinically, MF has an indolent clinical course

with slow progression overt years or sometimes

Mycosis fungoides (MF) is well known but rela-
tively rare T-cell ymphoma of the skin [1]. MF is

defined as an epidermotropic, primary cutane-
ous T-cell lymphoma (CTCL) characterized by
infiltrates of small to medium-sized T lympho-
cytes with cerebriform nuclei. The term MF
should be used only for the classical cases
characterized by the evolution of patches,
plagues, and tumors , or for variants showing a
similar clinical course [1]. MF is the most com-
mon type of CTCL and account for almost 50%
of all primary lymphoma [1]. MF is , as a rule,
limited to the skin, with wide spread distribu-

decades, from patches to more infiltrated
plagues and eventually tumors.

Morphologically, the histological features of MF
vary with the stages of the disease [1]. Early
patch lesions show lymphocytic infiltrations are
seen mildly and atypical lymphocytes with cere-
briform nuclei are few. In typical plaque, epider-
motropism is more pronounced. The presence
of intraepidermal collection of atypical cells
(Pautrier microabscesses) is a highly character-
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Figure 1. Low power view of mycosis fungoides in
the plaques state. Numerous infiltrations of atypical
lymphocyte and eosinophils are seen. The epidermis
shows minimal to mild changes. There are many
folliculotropic cells of eosinophils and atypical lym-
phocytes. The follicular epithelial cells show marked
atypia, regarded as squamous cell carcinoma. HE,
x40.

istic feature, but it is observed in only a minority
of cases. With progression of tumor stage, the
dermal infiltrates become more diffuse and epi-
dermotropism may be lost. The tumor cells
increase in number and size, showing various
proportions of small, medium-sized, to large
cerebriform cells, blast cells with prominent
nuclei and intermediate form [1]. MFis a T cell
neoplasm, and postulated normal counterpart
is mature skin-homing CD4+ T-cell. The single
most important prognosis factor in MF is the
extent of cutaneous and extracutaneous dis-
ease as reflected in the clinical stage. Patients
with MF limited disease have excellent progno-
sis. In more advanced stages, the prognosis is
poor. Folliculotropic MF is a variant of MF, which
is characterized by the presence of follicular
infiltrates atypical cerebriform CD4+ T lympho-
cytes often sparing the epidermis. Most cases
show numerous degenerations of the hair folli-
cles (follicular mucinosis) but cases without fol-
licular mucinosis have been reported. Pagetoid
reticulosis is a variant of MF is characterized by
the presence of patches and plaques with an
intraepidermal proliferation of neoplastic
T-cells. The term should only be used for local-
ized type. Granulation slack skin is also a vari-
ant of MF, but it is extremely rare.

In general, eosinophils are not major compo-
nents of MF [2-4]. MF with pronounced mature
eosinophilic infiltration is exceptionally rare,
only two cases of MF with blood or tissue eosin-
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ophilia have been reported [5, 6]. There have
been no reports of MF associated with in situ
squamous cell carcinoma (SCC) occurring in
the site of MF.

The author herein report a case of MF of the
plaque stage showing pronounced eosinophilic
infiltration, in situ occurrence of SCC at the site
of MF, and relatively severe folliculotropism.

Case report

A 75-year-old man was found to show high
prostate specific antigen (PSA, 13 ng/ml; nor-
mal 0-4.0 ng/ml) and prostatic biopsy showed
well differentiated prostatic adenocarcinoma
of Gleason score 6. Imaging techniques includ-
ing CT and MRI showed no metastatic lesions.
He was treated by estrogen therapy. The serum
PSA markedly decreased into the normal rang-
es; this situation has been persisted now. At 80
years, he consulted our hospital because of
erythematous patch in the trunk. Biopsy
showed mild infiltrations of lymphocyte and
eosinophils. No atypical cells or cerebriform
cells were seen. The lesion disappeared spon-
taneously. At 82 years, he again consulted our
hospital of because of erythematous patch at
the back, and biopsy showed mildly atypical
lymphocytes positive for CD20 and CD45, but
negative for CD30, CD45R0, S100 protein, and
cytokeratin (CK). No apparent lymphoma cells
and cerebriform cells were seen. Lymphoma
was suspected but not definite. The lesions
also spontaneously disappeared. At 86 ages,
he thirdly consulted our hospital because of
plaques in the face. A blood laboratory data
revealed marked peripheral blood eosinophilia
(white blood cell count, 63,00/ul; eosinophils
25%, normal 2.0-4.0%), mild anemia (red blood
cell count, 324 x 10*/ul; normal 450-550), and
increased LDH (242 IU/I, normal 106-211).
Soluble IL-2 receptor (289 U/ml, normal 122-
496) and serum PSA (0.04 ng/ml, normal 0.0-
4.0) were normal. Biopsy showed proliferation
of atypical lymphocytes, marked infiltration of
mature eosinophils, marked infiltration of these
cells in the fair follicles (folliculotropism), and
poorly differentiated SCC. Low power field
showed severe infiltrates of lymphoid cells in
from the shallow dermis into the shallow subcu-
taneous tissue (Figure 1). Higher magnification
showed that the infiltrates were composed of
four elements; atypical medium-sized lympho-
cytes regarded as lymphoma cells, numerous
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Figure 2. Histology of mycosis fungoides cells. They are composed of atypical lymphoma cells with hyperchromatic
nuclei (A and B). Many mitotic figures were scattered (A and B). Cerebriform cells and large lymphoid cells with
prominent nucleoli were also seen (A and B). Imnmunohistochemically, the lymphoma cells were positive for vimentin
(C), CD3 (D), CD4 (E), and 53 (F). Ki-67 labeling index is 54% (G). They were positive for cyclin D1 (H). A-H: x200.

mature eosinophils, hair follicles infiltrated by
these atypical lymphoid cells and mature eosin-
ophils, and atypical follicular epithelial cells
and atypical cells in the deep dermis. The epi-
dermal infiltrates are not severe, but mild to
minimal (Figure 1). An immunohistochemical
analysis was performed by the Dako Envision
method (Dako Corp, Glostrup, Denmark) as pre-
viously reported [7, 8].

The atypical lymphoid cells were composed of
atypical lymphoma cells with hyperchromatic
nuclei (Figure 2A and 2B). Many mitotic figures
were scattered (Figure 2A and 2B). Cerebriform
cells and large lymphoid cells with prominent
nucleoli were also seen (Figure 2A and 2B).
Immunohistochemically, the lymphoma cells
were positive for vimentin (Figure 2C) and
CDA45, and positive for T-cell antigens including
CD3 (Figure 2D), CD4 (Figure 2E), CD5, CD43,
and CD45RO. P53 was strongly expressed
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(Figure 2F) and its labeling index was 23%, and
the Ki-67 labeling index was 54% (Figure 2G).
They were positive for cyclin D1 (Figure 2H).
The lymphoma cells were negative for B-cell
antigens including CD10, CD20, CD21, CD23,
CD79«, and bcl-2, were negative for NK-cell
markers (CD56 and CD57), and were also nega-
tive for plasma cell markers (CD138, k-chain,
and A-chain), They were negative for CD15,
CD30, TdT, CK AE1/3, CK CAM5.2, and KIT. KIT
(CD1417) was only expressed in scattered mast
cells.

The lesions contained numerous mature eosin-
ophils (Figure 3A). They lacked cellular and
nuclear atypia (Figure 3A). There were gradual
merges between lymphoma cells and mature
eosinophils. Immunohistochemically, the eosin-
ophils were positive for vimentin (Figure 2C),
CD15 (Figure 3B), CD45, and CD43 (Figure 3C).
P53 was negative and Ki-67 labeling index was
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6%. The eosinophils were negative for CK
AE1/3, CK CAMb5.2, CD68, CD45R0, CD20,
CD30, k-chain, A-chain, KIT, CD56, CD57, bcl-2,
CD3, CD79«, TdT, CD138, CD4, CD5, CD21,
CD23, and cyclin D1.

The hair follicles were infiltrated by eosinophils
(Figure 4A) and by lymphoma cells (Figure 4B).
Follicular mucinosis was occasionally seen
(Figure 4A and 4B), particularly in areas of
eosinophilic folliculotropism. Although the rec-
ognition of folliculotropism by eosinophils was
very easy, that MF cells was difficult to distin-
guish from carcinoma cells. However, immuno-
histochemical stainings for T-cell marker could
detect MF cells (Figure 4C) in the follicular epi-
thelial cells with SCC atypia. The immunohisto-
chemical profiles of the lymphoma cells and
eosinophils were the same as those of extra-
follicular areas.

There were atypical epithelial cells in the hair
follicles and dermis (Figure 5A and 5B). The
dermis showed invasive SCC (Figure 5C). These
atypical epithelial cells were positive for CK
AE1/3 (Figure 5D), CK CAM5.2, CD138 (Figure
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Figure 3. Histologic features of eosinophils.
The lesions contained numerous mature eo-
sinophils (A). They lacked cellular and nuclear
atypia (A). There were gradual merges between
lymphoma cells and mature eosinophils (A).
Immunohistochemically, the eosinophils were
positive for CD15 (B) and CD43 (C).

5E), cyclin D1 (Figure 5F), p53 (labeling=23%)
(Figure 5G) and high Ki-67 labeling index (37%)
(Figure 5H). They were negative for CDG6S,
CD45, CD45R0, CD20, CD30, CD15, k-chain,
A-chain, KIT, CD56, CD57, bcl-2, CD3, CD79«,
TdT, CD4, CD5, CD21, CD23, and CD43. The CK
immunostaining highlighted the many islands
of infiltrating carcinoma cells in the deep der-
mis (Figure 51 and 5J). CD138 (Figure 5E) was
expressed in the non-neoplastic epithelial cells
of the skin including epidermis and appendag-
es in addition to the carcinoma cells.

Discussion

The main HE histology of the present case is
proliferation of atypical lymphocytes. They
showed nuclear atypia, large cell with promi-
nent nucleoli, cerebriform cells, and many
mitotic figures. The features can be diagnosed
as malignant lymphoma possible of MF by only
HE histology. Immunohistochemical study
revealed that the tumor cells had many T-cell
antigens including CD3 and CD4. Markers of
B-cell, plasma cells, NK-cells were negative.

Int J Clin Exp Pathol 2013;6(4):749-756



Mycosis fungoides

P53 was positive, indicating p53 gene muta-
tions. The Ki-67 labeling index was high (54%).
The status of p53 and Ki-67 indicates that the
tumor is malignant. Taken together, the present
case is regarded as primary CTCL (MF).
Curiously, cyclinD1 was expressed in the MF
cells. A PubMed search revealed no MF cases
with cyclinD1 expression in the literature. In the
lymphoma, it is thought cyclin D1 expression is
confined to mantle cell lymphoma (B-cell lin-
eage) and plasmacytic neoplasms. The present
tumor is T-cell tumor; therefore the present
case is not mantle cell lymphoma. The expres-
sion of cyclinD1 in this MF needs further stud-
ies. It is suggested that MF can express
cyclinD1.

In general, pathological diagnosis of MF in early
patch and plaque stages is very difficult. It is
often diagnosed as inflammatory process
because of little atypia of lymphocytes. The
diagnosis of MF requires time. At tumor stages,
the pathological diagnosis of MF is relatively
easy. The present case consulted three times
our hospital. First biopsy of the patch stage
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Figure 4. Folliculotropism of mycosis cells and
eosinophils. The hair follicles are infiltrated by
eosinophils (A) and by lymphoma cells (B). Fol-
licular mucinosis is seen (A and B). Immunohis-
tochemical stainings for T-cell marker (CD3) can
detect mycosis cells (C) in the follicular epithelial
cells with SCC atypia.

revealed only mature lymphocytes and eosino-
phils. The second biopsy suggested low grade
B-cell lymphoma positive for CD20 and nega-
tive for CD45R0, but no definite diagnosis of
lymphoma was made because the cellular atyp-
ia is little for ymphoma. The third biopsy for the
first time revealed that the patient has MF.
Thus, the diagnosis of MF required much time
also in the present case.

It is very interesting that numerous eosinophilic
infiltrations were seen in the lesions. This phe-
nomenon was reported in only twice [5, 6]. In
general, there are few eosinophils in MF [1-4].
The eosinophils in the current case were mature
and free from atypia. The immunohistochemi-
cal study including p53 and Ki-67 also suggest-
ed the benign nature of the eosinophils. The
presence of pronounced mature benign eosino-
philic infiltration in MF lesions of the present
study may indicate that lymphoma or carcino-
ma cells aberrantly secrete eosinophilic factors
such as eosinophilic colony stimulating factor
and eosinophilic chemotactic factor. In this
patient, eosinophilia of the peripheral blood
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was also recognized. Therefore, alternatively,
eosinophilic disorders such as hypereosinophil-
ic syndrome and eosinophilic leukemia/lym-
phoma are separately occurred, although there
have been no data of these other eosinophilic
diseases were seen. The immunohistochemical
findings suggest that the cells are compatible
with eosinophils. CD15 and CD43 were
expressed in the eosinophils in the current
tumor. The expression of CD15 in eosinophils is
well recognized [9]. CD15 is also expressed in
neutrophils, monocytes, Reed-Sternberg cells
in Hodgkin’s disease, and some cells of T-cell
neoplasm, and some epithelial cells [9].
However, expression of CD43 (MT1), which is a
ligand of ICAM-1, is expressed mainly in T-cells,
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Figure 5. Features of squamous cell carcinoma in the mycosis fungoides
lesions. There are atypical epithelial cells regarded as carcinoma in the
hair follicles and dermis (A and B). The dermis shows invasive squa-
mous cell carcinoma cells (C). These cells are positive for pancytokeratin
AE1/3 (D), CD138 (E), cyclin D1 (F), p53 (G) and high Ki-67 labeling
index (37%) (H). The CK immunostaining highlights the many islands of
infiltrating squamous carcinoma cells in the deep dermis (I and J).

T-cell neoplasm, glandular epithelium, and neu-
ronal cells. A PubMed search done by the
author could not detect the link between eosin-
ophils and CD43. This, however, suggests that
CD43 may be expressed in mature
eosinophils.

Itis also very interesting that folliculotropic infil-
tration of MF cells and eosinophils was relative-
ly strong in the present case. The folliculotrop-
ism of eosinophils were very easily recognized
in only the HE section. However, the folliculotro-
pism of MF cells was difficult to discern because
it was difficult to differentiate from SCC cells.
However, immunohistochemical staining of
T-cell markers such as CD3, CD4 and CD5

Int J Clin Exp Pathol 2013;6(4):749-756



Mycosis fungoides

showed the presence of MF-cells in the hair fol-
licles. Since the MF cells were largely located in
the dermis in the present study, the present MF
is not a variant of folliculotropic MF, in which
folliculotropism is much more severe than in
the present case.

In the present study, severe atypia was seen in
the follicular epithelial cells. The determination
whether these follicular cell atypia was due to
the MF cell folliculotropism or due to follicular
epithelial malignant neoplasm was difficult.
The atypical cells of hair follicles contained
T-cell markers-positive MF cells. However, they
were mainly composed of CK-positive atypical
epithelial cells. P53 was positive and Ki67
labeling index was very high (37%) in these
atypical cells, suggesting that they are malig-
nant epithelial cells (SCC). The demonstration
of invasive nests of SCC in the deep dermis
(Figure 5C) definitely indicates that the atypical
epithelial cells are invasive SCC cells probably
arising from follicular squamous epithelium.
Further, CK immunostaining revealed many
infiltrating islands of atypical cells positive for
CK. Taken together, these findings strongly sug-
gest that the atypical epithelial cells are poorly
differentiated invasive SCC arising from the fair
follicles. The author concluded this and believes
now this interpretation with regard to SCC. In
general, inflammatory or neoplastic lympho-
cytes frequently cause epithelial atypia. Such
situations are seen in all organs. For examples,
regenerative atypia of foveolar epithelium is
frequently seen in gastric ulcer and chronic
gastritis as well as in lymphoepithelial lesions
in MALT lymphoma. In the skin also, it is very
famous that inflammatory infiltrates, for
instance in lichen planus, cause epithelial atyp-
ia. Although it is possible in the current case
that the folliculotropism caused by eosinophils
and MF cells gave rise to epithelial reactive
atypia, the epithelial atypia is so severe and
immunohistochemically p53 was positive and
Ki-67 labeling was very high. In addition, CK
immunostaining showed many invasive islands
of atypical epithelial cells. The author believes
that SCC is present in these MF lesions in the
plaque stage. A PubMed search and meticu-
lous search of books including WHO blue books
could not find the case of concomitant carcino-
ma within MF lesions. In the present case,
CD138 was expressed in the SCC cells and epi-
thelial cells of the skin including epidermis and
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appendages. CD138 (Syndecan-1), a 33,000
MW transmembranous proteoglycan whose
gene is mapped to 2p24.1; SDC1, is known to
be also expressed in pre-B-cell, epithelial cells,
vascular smooth muscle cells and neuronal
cells. Therefore the present finding is a com-
mon one. Also in the present case, cyclinD1 is
expressed in the carcinoma cells; this phenom-
enon is common in some carcinomas such as
breast and esophageal carcinomas. Thus, the
positivity of cyclinD1 in the present SCC cells
suggests that cyclinD1 may be expressed in
SCC developed from MF. The cyclinD1 was also
expressed in vascular endothelial cells and epi-
dermal and follicular epithelial cells.

In conclusion, the author reported an extremely
rare case of MF of the plaque stage with pro-
nounced eosinophilic infiltration. This finding is
the third report in the world literature. In this
MF, there was poorly differentiated invasive
SCC originating from hair follicles, a new find-
ing. These interpretations were confirmed by
the extensive immunohistochemical study.
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