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Abstract- Inverted Follicular Keratosis (IFK) a benign tumor of skin appendages which is mostly presented 

as a solitary nodule with keratotic or scaling surface on the face of a middle aged or old patients but it can de-

velop in other parts of the body. Different studies have lead to development of different theories about the 

role of human papillomavirus (HPV) in this kind of skin tumor. The purpose of this study is to determine the 

probable role of HPV in this lesion. In a cross-sectional study, we selected all the samples with the diagnosis 

of IFK referred to pathology department of Farabi Eye Hospital, from April 1995 to April 2006. All these 

samples were evaluated for histopathologic changes specific for HPV. Immunohistochemistry (IHC) staining 

was performed using antibody against HPV common antigen. The age range of the patients was 37 to 78 

years (Mean=53). 18 patients (58%) were males and 13 patients (42%) were females. The lesion can develop 

in deferent areas of eyelid. Histopathologic changes regarding viral infection such as focal parakeratosis 

(80.6%), acanthosis (80.6%), papillomatosis (64.5%), hypergranulosis (67.7%), large keratohyaline granules 

(32.2%) and koilocytosis (16.1%) were evident within the lesions but HPV detection by IHC revealed posi-

tive result in any of the samples. The results about age, sex, anatomic site of the lesion and IHC staining were 

consistent with previous studies which consider no role for HPV in development of IFK lesions. Performing a 

more sensitive test such as PCR in order to strongly reject the role of HPV is recommended. 

© 2009 Tehran University of Medical Sciences. All rights reserved. 
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Introduction 
 
Human papilloma virus (HPV) can play a major role in 
many benign and malignant tumors of skin as well as 
other parts of the body such as cervix, anogenital area, 
oropharyngeal and lungs (1). 

Inverted Follicular Keratosis (IFK) a benign tumor 
of skin appendages which is mostly presented as a soli-
tary nodule with keratotic or scaling surface on the face 
of a middle aged or old patients but it can develop in 
other parts of the body. The size of the lesion is normal-
ly about 0.3-1 cm and is more frequent in men (2, 3). 

Some dermatopathologists categorize it as a distinct 
lesion but others relate it to verruca vulgaris, seborrheic 
keratosis or trichilemmoma (4-9). 

Histopathologically reveals as an endophytic tumor 
with large lobules or filiform projections of tumoral 
cells which progress toward the dermis. Exophytic 
growth is also detectable in some lesions and might be 
the dominant presentation of the disease. Each tumoral 

lobule is made of basaloid and squamous cells the way 
that basaloid cells are located in periphery and larger 
keratinized cells in the central areas. A distinct micro-
scopic feature is the squamous eddies in which whorled 
layers of squamous cells are evident and may lead to 
keratinization by producing keratohyalin or sometimes 
keratin spots in the center of these islands (2). 

Different studies have lead to development of differ-
ent theories about the role of HPV in this kind of skin 
tumor. Some of them believe in the role of HPV and 
others were unable to find it (3, 10-15). 

HPV can have different cytopathic effects on the le-
sions it induce. These effects are usually seen in the cells 
of squamous layer as papillomatosis, acanthosis, focal 
parakeratosis especially on the tip of pappies, large kera-
tohyaline granules and koilocytosis (3, 16). 

In addition to evaluation of histopathologic effects of 
HPV on skin lesions, different methods such as immu-
nohistochemistry (IHC), Insitu Hybridization (ISH), 
Polymerase chain reaction (PCR) and Electron Micro-
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scope are used for its detection. Regarding the contro-
versy about the role of HPV in different studies and also 
lack of such study in Iran, aside from evaluation of age, 
gender and histopathologic effects of HPV in IFK, we 
decided to detect the virus by IHC method. 

 
Patients and Methods 
 
In a cross-sectional study, we selected all the samples 
with the diagnosis of IFK referred to pathology depart-
ment of Farabi Eye Hospital, from April 1995 to April 
2006. We found 31 samples with diagnosis of IFK and 
adequate amount of material for IHC. All these samples 
were evaluated for histopathologic changes specific for 
HPV such as papillomatosis, acanthosis, and focal para-
keratosis on the surface of papillae, large keratohyaline 
granules and koilocytosis. Then we provided some sec-
tions from paraffin embedded samples and IHC staining 
was performed for them. All the 31 samples were 
stained for IHC by avidin-biotin peroxidase complex 
method (using polyvalent HPV antibodies of rabbit, 
Signet Co.) 

A sample of plantar wart and a sample of normal 
skin were chosen for control positive and negative re-
spectively (Figure 1). 

 
Results 
 
The age range of the patients was 37 to 78 years, with a 
mean of 53 years. 3 patients (9.7%) were under 40 years, 
22 patients (71%) were 40-60 and 6 patients (19/3%) 
were above 60. 18 patients (58%) were males and 13 
patients (42%) were females. 

 
 
 

 
Figure 1. Common wart , a positive nuclear staining for 

IHC staining , ×400 

 
Figure 2. Inverted follicular keratosis of eyelid , H & E stain-

ing ,×100 

 
 

 
Figure 3. Viral infection changes in the epidermis , koilo-

cytes , H & E staining ×400 

 

 

The anatomic site of the lesion on the lids was right 
upper lid in 8 (25.8%), right lower lid in 7 (22.6%), left 
upper lid in 5 (16/1%) and left lower lid in 7 (22.6%) 
patients. No data about the anatomic location of the le-
sion was found in the profiles of 4 (12.9%) of patients. 

In histopathologic evaluation of the samples for 
changes regarding viral  infection, 25 (80.6%) samples 

had focal parakeratosis especially on the surface of  
papillae, 25 (80.6%) acanthosis, 20 (64.5%) papilloma-
tosis, 12 (67.7%) hypergranulosis, 10 (32.2%) large  
keratohyaline granules and 5 (16.1%) koilocytosis  
within the lesion (Figure 2 and 3). In HPV detection by 
IHC, positive result was found in none of the samples 
(Figure 4). 
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Figure 4. Negative staining for HPV infection, inverted  

follicular keratosis of eyelid (IHC staining ×100) 

 
Discussion 
 
Generally IFK is a rare lesion (15, 17) and this is exactly 
the same for our samples (31 cases in 11 years). In age 
category there was an age range of 37-78 (mean = 53) 
which was the same as other studies (range=36-77 and 
mead=53) who relate the disease to middle and old age 
(2, 15, 16). 

In the sex category 18 (58%) of patients were males 
and 13 (42%) were females which is the same as other 
studies who proved higher incidence in men (2, 15, 16). 

Results about the anatomic site of the lesion prove 
that the lesion can develop in different sites of the eye 
lid and like other studies we are unable to prove any 
higher chance of incidence in a specific anatomic site. 

According to different studies, IHC has a sensitivity 
of 52-87% for the detection of HPV (14, 18-20). Using 
IHC staining test we could detect HPV in none of the 
samples which was the same result as other studies (3, 
13, 15). Based on current study and other studies we can 
suggest no role for HPV in development of IFK. But a 
study on 13 cases of condyloma acuminata and compari-
son of different HPV detection methods revealed 69% 
HPV detection for IHC, 77% for ISH and 100% for 
PCR. So regarding the all-negative result of current 
study and presence of HPV specific histopathologic 
changes in some cases (parakeratosis, papillomatosis, 
hypergranulosis, large hyaline granules and koilocyto-
sis) we recommend to perform a more sensitive test such 
as PCR in order to strongly reject the role of HPV in 
IFK lesions. 
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