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ABSTRACT

Objective: Follicular mucinosis is a disease characterized by follicular 
degeneration and mucin accumulation. It can be seen in mycosis 
fungoides, although idiopathic or forms associated with other 
diseases are also known. Follicular mycosis fungoides is a type of 
mycosis fungoides with diff erent clinicopathological and prognostic 
features.

Material and Method: Seven cases with follicular centered lesions 
and multiple biopsies (2-6) were included. Cases were evaluated 
according to their clinical, histological and immunophenotypical 
features and follow-up data. 

Results: All cases were male, and the mean age was 40.3 (range 
18-61). Clinical complaints were follicular prominence, erythema 
and alopecia at head and neck, trunk, and lower limbs. 

Follicular mucinosis (6/7), and dermal lymphoid infiltration showing 
minimal-intensive folliculotropism accompanied by eosinophils was 
seen. Lymphoid infiltration was composed of small-medium sized 
cells, with scattered hyperchromatic nuclei in six cases. In one case 
there was only minimal cytological atypia. Intense folliculotropism of 
atypical lymphocytes and dense dermal infiltration without follicular 
mucinosis was seen in one case. 

Local and/or systemic treatments were applied and partial remission 
was achieved histologically. In three cases new and increasing lesions 
were seen. Density of infiltration and atypia were increased.

Conclusion: Th e findings supported the opinion that follicular 
mucinosis is an important finding seen in mycosis fungoides. Th ere 
can be important diff erences concerning the amount of infiltration 
and degree of atypia. In cases where the density of infiltration 
associated with follicular mucinosis is not diagnostic for MF, there 
can be progression over time. Long-term follow up is necessary in 
such cases where the diff erential diagnosis is diff icult. 

Key Words: Mucinosis, Follicular, Mycosis fungoides, Th erapeutics, 
PUVA therapy

ÖZ

Amaç: Folliküler müsinozis, müsinöz folliküler dejenerasyonla 
karakterli bir hastalıktır. Mikozis fungoideste görülebildiği gibi 
idiopatik veya bazı hastalıklara eşlik eden formları da bilinmektedir. 
Folliküler mikozis fungoides, folliküler müsinozisin eşlik edebildiği 
klinik, histolojik ve prognostik özellikleri farklı bir mikozis fungoides 
formudur.

Gereç ve Yöntem: Birden fazla biyopsisi (2-6) bulunan ve lezyonları 
follikül merkezli olan yedi olgu çalışmaya dahil edildi. Olgular klinik, 
histolojik, immünhistokimyasal özellikleri ve tedaviye yanıtları 
açısından değerlendirildi. 

Bulgular: Olguların tümü erkek olup, yaşları 18-61 arasında (ortalama 
40,3) idi. Kliniğe başvuru yakınmaları baş-boyun, gövde ya da alt 
ekstremitelerde folliküler belirginleşme, kızarıklık ve kıl kaybı idi. 

Biyopsilerde folliküler müsinozis (6/7), ve dermada minimal-yoğun 
follikülotropizm gösteren değişken oranda eozinofillerin de eşlik 
ettiği lenfoid infiltrasyon görüldü. Lenfoid infiltrasyon altı olguda 
bir kısmı hiperkromatik nukleusa sahip küçük-orta boy hücrelerden 
oluşmakta idi. Bir olguda minimal sitolojik atipi izlendi. Müsin 
izlenmeyen bir olguda atipik lenfositlerin belirgin follikülotropik 
infiltrasyonu yanısıra yoğun dermal infiltrasyon görüldü.

Lokal ve/veya sistemik tedaviler uygulanan olgularda tedaviyle 
histolojik olarak da kısmi yanıt izlendi. Takiplerde üç olguda 
lezyonlarda artış, yeni lezyon çıkışları ve histolojik olarak da atipi ve 
infiltrasyonun arttığı görüldü. 

Sonuç: Bu çalışma, folliküler müsinozisin, folliküler mikozis 
fungoidese eşlik eden önemli bir bulgu olduğunu, buna eşlik 
eden infiltrasyon miktarı ve atipi derecesi açısından büyük farklar 
olabildiğini göstermektedir. Başlangıçta folliküler müsinozise eşlik 
eden infiltrasyonun mikozis fungoides tanısı için yeterli olmadığı 
olgular süreç içinde mikozis fungoidese dönüşebilmektedir. Klinik 
ve histolojik bulguları değerlendirerek ayırımın güç olduğu bu tür 
olgularda uzun süreli takip gereklidir. 

Anahtar Sözcükler: Müsinosis, Folliküler, Mycosis fungoides, 
Terapötik, PUVA tedavisi 
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INTRODUCTION

Pinkus fi rst defi ned “Alopecia mucinosa” as a mucinous 
follicular degeneration that leads to alopecia in 1957 (1). 
Th is term became follicular mucinosis when it was shown 
that follicular mucinous degeneration was not always 
associated with alopecia (2). Mucin accumulation in 
the follicle epithelium is defi ned in many infl ammatory 
and neoplastic diseases but the pathogenesis is not clear. 
Follicular mucinosis (FM) is a disorder characterized 
by mucinous follicular degeneration with a clinical 
presentation of follicular prominance, alopecia and/or 
comedone-like well-limited plaques (3, 4). It is classifi ed 
into two main forms as the benign idiopathic form and 
the mycosis fungoides (MF)-related secondary form in 
the literature (2, 4, 5). In addition, cases associated with 
various diseases have also been reported (3, 6). Articles 
reporting idiopathic follicular mucinosis progressing to 
lymphoma are also present (7, 8). FM’s relationship with 
the development of lymphoproliferative disease has been 
clearly shown (9-12). Secondary FM is usually associated 
with MF and its variants, but its relationship with other 
lymphoproliferative disorders such as cutaneous B-cell 
lymphoma, chronic lymphocytic leukemia and Hodgkin’s 
lymphoma has also been demonstrated (13-15). 

Clinical follicular involvement in mycosis fungoides has 
been known since the 1960s. Th e term follicular MF has 
been used by Kim (16) in 1985, and case series have been 
reported in the following years (13, 17). Despite indefi nite 
or absent interfollicular epidermis involvement in follicular 
MF cases, mucinosis in the follicle epithelium and neoplastic 
lymphoid infi ltration have been highlighted. Rongliotti et al. 
(18) reported that eccrine and follicular infi ltration could be 
prominent in MF patients with indefi nite epidermotropism 
and helpful in the diagnosis of MF. 

Th is group of MF cases whose clinical and histological 
characteristics as well as response to treatment are 
diff erent is defi ned as a separate entity under the name 
folliculotropic/follicular variant in the WHO-EORTC 
classifi cation. Gerami and Guitart (19, 20) defi ned the 
various clinical and histological characteristics and 
subtypes of follicle involvement. As mentioned in sources, 
folliculotropism and syringotropism can also be found in 
the in the conventional MF group with their clinical and 
histological characteristics.We report on cases showing 
follicle-centered involvement and mostly accompanied by 
follicular mucinosis under the MF heading in this study. 

MATERIAL and METHOD

97 cases followed as MF or follicular mucinosis between 
2000 and 2012 have been reviewed. Cases with clinical 
follow-up and more than one biopsy, lymphocytic 
exocytosis in the follicular epithelium accompanied by 
follicular mucinosis, or clear folliculotropic lymphoid 
infi ltration were included in the study. Seven FM and/or 
follicular MF cases with clinical follow-up and multiple        
(2-7) biopsies were evaluated for their clinical, histological 
and immunophenotypic characteristics in this study.

Hematoxylin-eosin (HE), periodic acid Schiff  - Alcian 
blue (PAS-AB) stained slides and immunohistochemical 
examination sections belonging to all the biopsies of the 
cases were re-evaluated. Th e mucin amount in the follicle, 
the intensity and pattern of lymphocytic infi ltration, the 
degree of cellular atypia, and other possible accompanying 
fi ndings such as the presence of eosinophils were recorded. 

Clinical observation and treatment of all cases were 
reviewed from the medical records and patients were called 
for follow-up when necessary. 

RESULTS

All seven patients included in the study were male and their 
ages were between 18 and 61 (mean 40.3) years. Th ree cases 
had a family history of psoriasis. The clinical complaints 
were follicular prominence in the body, scalp and/or face, 
rash, and hair loss in fi ve patients. Two cases presented with 
leg and gluteal area lesions (one with nodule formation and 
the other with follicular prominence and alopecia) but the 
history revealed similar lesions in the facial area and arms 
too. Clinical fi ndings, treatment options and prognosis data 
of the cases are summarized in Table I.

Follicular mucinosis at various rates was observed in the 
biopsies of six patients, and no mucin was observed in one 
patient. Th e mucin observed in the follicular epithelium 
led to expansion of the follicles and was most noticeable in 
hematoxylin-eosin preparations. Mucin accumulation was 
quite apparent and easily identifi able in all biopsies in three 
cases. Mucin accumulation was found to be positive with 
alcian blue on histochemical examination. Comedone-
like cystic expansion was seen in the follicles in one case. 
Follicular epithelial hyperplasia was observed in three cases. 

Folliculotropism consisting of small-to-medium-sized 
lymphocytes infi ltrating the follicular epithelium was 
seen in all cases. In addition to folliculotropism, there was 
dermal infi ltration that was found to be perifollicular and 
perivascular in four cases, spreading to the interstitial space 
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in two cases and diff use in two cases. Th is infi ltration was 
accompanied by eosinophils and histiocytes at various rates. 

Lesions were limited to the face and shoulder area in our 
no. 1 patient (18 years old) who was yet at two-year follow-
up. In addition to mild follicular mucin accumulation, focal 
folliculotropism of small hyperchromatic lymphocytes, 
and occasional perifollicular and perivascular lymphoid 
infi ltration were seen in the biopsies (Figure 1A-D). Th e 
defi ned fi ndings were not found suffi  cient for the diagnosis 
of MF. Th is patient’s lesions decreased with PUVA treatment 
and are being clinically monitored. 

One of the three cases with intense mucin accumulation 
(no. 2) had been followed up for fi ve years and there was 
no signifi cant diff erence in the biopsies regarding the mild 
infi ltration intensity and cytological atypia. However, the 
lesions were clinically observed to increase in the process. 

Th e patient responded to treatment and is followed up with 
maintenance therapy without any lesions at the moment.

Th e fi rst biopsies of two cases (cases no. 3 and 4 with six-
and ten-year follow-up) showed folliculotropism of small-
to-medium-sized hyperchromatic lymphocytes as well 
as perifollicular and perivascular infi ltration. Follicular 
epithelial infi ltration intensity and the degree of cytological 
atypia had increased and dermal infi ltration had been 
added in later biopsies. Although case no. 3 was initially 
clinically thought to be idiopathic follicular mucinosis due 
to the absence of widespread lesions, the lesions were seen 
to be resistant to treatment in follow-up and later biopsies 
revealed increasing lymphoid infi ltration intensity and 
atypia (Figure 2A-G). 

Case no. 4 had dense mucin accumulation and was 
diagnosed as follicular MF from the fi rst biopsy with the 

Figure 1: Follicular prominence and alopecia areas in the face and scapular region in the fi rst case (18 years old). 
(A) Perifollicular lymphoid infi ltration (HE x40), (B) Marked folliculotropism (HE x200), (C) Mucin accumulation with PAS-AB,              
(D) CD3 positivity in lymphocytes (x100).

A

B C D
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focal dermal infi ltration, as well as epithelial proliferation 
and mucin accumulation. 

No mucin accumulation was seen in case no. 7. Th e 
infi ltration observed in the initial biopsies of this 
case consisted of  marked folliculotropism as well as 
diff use  dermal infi ltration of small-to-medium-sized 
hyperchromatic lymphocytes. Post-treatment biopsies 
showed a signifi cant decrease in infi ltration intensity and  
the number of atypical cells. Results were evaluated as a good 
response to the treatment. Th e new lesion that developed in 
the leg aft er six years was diagnosed histologically as MF. 

Immunohistochemical examination revealed follicular 
and dermal infi ltration mostly composed of CD3- and 

clinical and histological fi ndings. Despite treatment, 
tumoral MF with increasing cytological atypia and diff use 
dermal infi ltration was seen in biopsies with follow up of 
more than 10 years (Figure 3). 

Case no. 5 with little mucin accumulation had small-to-me-
dium-sized hyperchromatic lymphocyte folliculotropism 
and perivascular perifollicular infi ltration, as well as come-
done-like expansions in follicles, and an infl ammatory 
reaction including foreign body type giant cells related to 
the follicle rupture in one biopsy. 

Case no. 6 had folliculotropism of lymphocytes with 
medium-sized hyperchromatic nuclei and a monomorphic 
appearance together with perivascular - perifollicular and 

Figure 2: Erythematous alopecic plaque lesions in the face and back region in the third case (23 years old). 
Lymphoid infi ltration showing signifi cant mucin accumulation and folliculotropism in the pre-treatment biopsy. (A) PAS-AB x100,       
(B) HE x40, (C) HE x200, (D) CD3 positivity x200), Smaller amount of mucin and increased lymphoid infi ltration in the follow-up 
biopsy. (E) HE x40, (F) HE x40, (G) CD3 x200).

A

B

E

C

F

D

G



113Cilt/Vol. 29, No. 2, 2013; Sayfa/Page 108-116

Türk Patoloji Dergisi/Turkish Journal of PathologyYAMAN B et al: Follicular Mucinosis - Mycosis Fungoides

Figure 3: Erythematous, partially infected lesion in the extremity seen at the beginning in case no. 4 with tumoral MF development ten 
years aft er the diagnosis. 
(A) Follicle-centered lymphoid infi ltration in the fi rst biopsy (HE x100), Intense dermal lymphoid infi ltration accompanied by eosinophils 
in the biopsy obtained from the tumoral lesion (B) HE x40, (C) HE x200, (D) CD3 x400, (E) HE x40), (F) CD4 x200, (G) CD8 x200).

emerging lesions in the follow-up. Th e use of local electron 
beam therapy primarily and then interferon was preferred 
in one case (no. 7) because of lesions being localized in the 
eye area and tumoral characterized. Th is patient achieved 
a complete remission for 5 years, but development of new 
lesions in the lower extremities were then observed and 
remission was achieved in this lesion with local PUVA 
therapy. Tumoral stage MF fi ndings were found in one 
case (no. 4) 10 years later. Th is case that did not respond 
to administered treatment received multiple chemotherapy 
and then local electron beam therapy. Remission has 
still not been achieved in fi ve of the cases and new lesion 
formation continues. No disease-related mortality was 
observed in this series. 

CD4-positive T lymphocytes in all cases. CD8-positive T 
lymphocytes were signifi cantly less than CD4-positive T 
cells.

Combination therapy was oft en used for the patients. 
Follow-up periods were between 2 and 10 years. Six 
cases were started treatment with Psoralene-ultraviolet A 
(PUVA). Interferon was used in four cases refractory to 
PUVA treatment, oral bexarotene in two cases, acitretin 
in one case, topical bexarotene in three cases and agents 
containing potent topical steroids in all cases. A partial 
response with treatment was histologically observed in 
these cases. However, atypia and infi ltration were seen to 
increase histologically in the clinically increasing and newly 

A

B

E

C

F

D

G
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DISCUSSION

Follicular mucinosis is a rarely seen epidermal reaction 
pattern characterized by mucin accumulation in hair follicles. 
It can accompany infl ammatory processes (such as eczema, 
lupus dermatitis or insect bites) or lymphoproliferative 
diseases. (3, 6, 21). Follicular mucinosis characterized by 
mucin accumulation and macrophage-eosinophil as well as 
lymphocytic infi ltration with folliculotropism in the outer 
hair sheath (3) was fi rst defi ned by Pinkus (1) in detail. 
Two clinical types were emphasized as idiopathic follicular 
mucinosis and lymphoma-related follicular mucinosis in 
diff erent publications (8, 22). Some articles report a chronic 
benign form persisting for a long time between these two 
forms (22), and there are various articles that report the 
MF clinical picture emerging in later periods in cases with 
long-term follow-up (7, 8). 

One study reported 89% of FM cases developing lymphoma 
were diagnosed with MF in a few years (8). Mycosis 
fungoides may be associated with FM or can occur several 
years aft er the FM diagnosis (8, 11, 12, 23). 

Follicular MF is an epidermotropic lymphoproliferative 
disease primarily observed in the follicular epithelium 
and there may be signifi cant mucinous accumulation 
although it is not necessarily accompanied by follicular 
mucinosis (17, 24). It becomes clinically apparent as 
follicular prominence, and superfi cial treatment methods 
are inadequate as lymphoid infi ltration is observed in 
deeper tissue on histopathological examination (25, 26). It 
can be diff erentiated from classical MF with the clinical and 
histological features, resistance to the standard treatment 
and its persistence (17, 24). 

We observed clinical follicular prominence and 
histologically follicle-centered deep lymphoid infi ltration 
in the presented cases. 

Th e diff erential diagnosis of idiopathic FM and lymphoma-
related FM forms have been investigated for many years 
and the important parameters seem to be the patient’s age, 
lesion location, and histological features (8, 10, 22, 27, 28). 
However, many authors report that the two entities can be 
similar in terms of age, localization and histological features 
making the diff erential diagnosis very diffi  cult (4, 8, 10, 
27, 29). Although follicular MF is used as a synonym for 
lymphoma-related FM, but there are also cases of follicular 
MF where mucinosis is never observed. 

Th e idiopathic form is oft en observed in the younger 
patients and in a head and neck location (1, 4). Th e second 
lymphoma-related form is observed at advanced ages (27). 

Although this form is generally reported to be related to 
mycosis fungoides or Sezary syndrome (1), pediatric MF 
cases with concurrent or no FM (28-30), and middle-aged 
patients with idiopathic FM (3) have been reported. 

Both lesions may have a head or neck location, but lesions 
are oft en observed in other parts of the body at the same 
time in the lymphoma-related form (3, 4). Th e clinical 
presantation of MF became more clear over time have been 
reported in cases where the fi rst clinical fi nding was FM in 
the head and neck region (9, 10). 

Th e lesions showed a wide spectrum in terms of location 
and age distribution in our study. Th e lesions located 
in the head and necks in four patients were observed in 
conjunction with body and extremity lesions except one 
case. New lesion development was observed in the lower 
extremities during follow up in a case (no 7) where the 
lesions were only localized to the face.

Cerroni et al. (4) stated that whether the lesion was solitary 
or multiple was an important parameter for the diff erential 
diagnosis. Th e lesions were reported to be single and 
solitary in most idiopathic FM cases while they were rarely 
started out as solitary in the lymphoma-related group. 
Various studies emphasize that the idiopathic form is more 
frequently in the form of solitary lesions and may regress in 
a few years (3, 13, 31-33) but the presence of idiopathic FM 
case (34) with generalized lesions shows that there may be 
overlap in this regard. 

We had two cases (no. 2 and 3) with initial limited, solitary 
lesions, and the development of more generalized lesions 
during treatment and follow-up. No progression was 
observed during two years of follow up period in our case 
no 1 with localized lesions on the face and shoulders. 

Th e amount of mucin and infi ltration characteristics 
observed in the hair follicles in FM and FM-related MF may 
show signifi cant diff erences in terms of histological features 
(4, 6, 8, 35). Despite larger mucin pools in idiopathic FM, 
lymphocyte infi ltration is reported to be more prominent 
in lymphoma-related FM (3), but mild or signifi cant mucin 
pooling may be found in either group. Likewise, an intense 
lymphocytic infi ltration can be observed in idiopathic FM 
(35). Th is is demonstrated by up to 35% of lymphoma-
related cases being evaluated as idiopathic FM with the fi rst 
biopsy (4, 23). 

Lymphocytes with an irregular contour and large, 
hyperchromatic nuclei were more oft en defi ned in the 
lymphoma-related form in a study morphologically 
evaluating a large number of cases from both groups (3, 17). 
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As the prognosis of idiopathic FM is not clear, 50% of 
idiopathic FM cases have histopathological features 
similar to cutaneous lymphoma, and some cases develop 
an MF clinical picture in the long-term, Cerroni et al. (4, 
17) stated there were no defi nite morphological criteria to 
diff erentiate the idiopathic form and lymphoma-related 
form and idiopathic FM was a variant of MF with a long-
term and non-aggressive clinical course. 

We had one follicular mucinosis case with less infi ltration 
and uncertain cytological atypia in our series, and there 
were also cases with uncertain atypia and infi ltration 
at the beginning that progressed histologically and 
clinically during the follow-up. In addition, although 
remission was achieved with treatment in these patients 
in general, progressive cases were also observed. All these 
fi ndings support the view idiopathic and/or lymphoma-
related (follicular MF) cases with FM form a clinical and 
histological spectrum. Th is result points at the importance 
of FM cases without known etiology to be monitored as 
part of a spectrum. 

In conclusion, we think that 1) Diff erentiating between FM 
and follicular MF with morphological and immunohisto-
chemical fi ndings is diffi  cult, 2) Recurrences may develop 
in FM cases in time or they can convert into a follicular MF 
clinical picture, 3) patients should be followed for a long 
time, 4) follow-up with biopsy in cases that do not regress is 
appropriate. Our fi ndings related to the treatment and clini-
cal follow-up of these cases support the current notion that 
follicular MF cases require diff erent treatment methods 
than conventional MF and are relatively refractory. 
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