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Abstract 
Aims: The viral etiology of certain types of seborrheic keratosis (SK) has been a controversial subject in literature, with different molecular 
results. On the contrary, to the molecular approach, some have suggested that certain types of SK are indeed warts, due to their 
morphologic features. We decided to investigate the presence of coarse keratohyalin granules in cases of irritated SK. Material, Methods 
and Results: We examined the last 60 cases with such a diagnosis in our Service of Anatomic Pathology and found these granules in eight 
cases (7.5%). The granules were evidenced in squamous eddies in four cases, while they were seen in foci of hypergranulosis from the 
top part of the epidermis in five cases. These granules were evidenced in a few foci in three cases while they were seen in multiple foci in 
five cases. In these eight cases, we also looked for other morphologic signs suggesting a viral origin, such as papilated, exo-endophytic 
configuration, parakeratosis at the tips of digitations, dilated vessels in the papillae and koilocytes. While six cases presented at least any 
of these other features, in two of the eight cases (25%), the only clue suggesting a viral origin was the evidence of the thick granules of 
keratohyalin. Conclusions: We discuss the meaning of such a finding as described in literature, and conclude that it should be a specific 
feature to look out for, in cases of irritated SK, in order to exclude a diagnosis of verruca vulgaris. 
Keywords: irritated seborrheic keratosis, inverted follicular keratosis, human papillomavirus, keratohyalin granules, verruca 

vulgaris, viral wart. 

 Introduction 

The subject on the viral origin of seborrheic keratosis 
(SK) is controversial. For some, inverted follicular kera-
tosis would actually be a viral wart [1]. While the term 
inverted follicular keratosis has been equaled to irritated 
SK by many [2–4], this is not a universally accepted 
assertion: some clearly distinguish SK (a tumor which 
sometimes can be irritated) from an inverted follicular 
keratosis (a type of wart) [1]. The molecular studies, 
which could be of help in such a debate, have added 
some controversy to the subject, with contradictory 
results when cases of SK have been studied for papillo-
mavirus infection [5–17]. On the contrary, some teams 
have relied on the more traditional histopathologic 
features to claim the viral nature of inverted follicular 
keratosis [1]. We decided to investigate the presence of 
coarse keratohyalin granules (which has been associated 
to viral infection in cutaneous pathology) in cases of 
irritated SK. Although some have previously studied the 
“hyperkeratosis” in cases of inverted follicular keratosis 
[1], this latter term does not equal “coarse keratohyalin 
granules”: hyper-keratosis refers only to the thickness of 
the granular layer, as well as to the number of granules 
[18], but not to the thickness, the regularity or the shape 
of the granules themselves.  

 Material and Methods 

We examined the slides of the most recent 60 diag-
noses of irritated SK that had been signed in our Service 
of Anatomic Pathology. In all the cases, we evaluated 
the type of keratohyalin granules. They were classified as 

“coarse” when they were as thick as the ones that can be 
seen when evaluating viral changes in a verruca vulgaris 
(Figure 1). 

 
Figure 1 – Typical image taken from a verruca 
vulgaris, showing coarse granules of keratohyalin. 

In those cases in which coarse granules of kerato-
hyalin were found, we then searched for five features 
which are common in viral verrucae: (1) papillated or 
digitated surface; (2) exo-endophytic configuration; (3) 
parakeratosis at the tips of epidermal digitations; (4) 
dilated tortuous vessels in the papillary dermis; and (5) 
koilocytes. In a previous study, the evidence of many of 
these features in cases of inverted follicular keratosis led 
to the conclusion that this entity was nothing more but a 
type of verruca vulgaris, by another team [1]. Clinical 
details, including age, gender, location of the lesions,  
as well as clinical diagnosis, were also annotated from 
the clinical histories of the patients. 
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 Results 

From the 60 cases evaluated, we found coarse 
granules of keratohyalin in eight cases (7.5%).  

Table 1 shows the clinical details of the patients 
from which these biopsies were obtained, including the 
locations of the lesions, as well as the clinical diagnoses. 

Table 1 – Clinical details of the patients from whom 
the biopsies were studied. SK: seborrheic keratosis; 
BCC: basal cell carcinoma; CND: clinically not 
diagnosed 

Case no. Gender Age Location Clinical diagnosis
1. F 85 Back SK 
2. M 60 Face SK 
3. M 68 Face SK 
4. F 78 Eyelid SK 
5. F 71 Forehead SK vs. BCC 
6. M 78 Chest CND 
7. M 83 Face SK 
8. F 61 Back SK 

Cases no. 1, 5 and 8 accomplished all the criteria 
that are described in classic books for irritated SK [2]. 
On the contrary, as it will be mentioned below,  
we re-diagnosed cases no. 3 and 6 as verruca vulgaris, 
due to the many morphologic clues that suggested  
such a diagnosis. In cases no. 4 and 7, features of  
SK coexisted with some features suggesting a viral wart 
(Table 2). 

Table 2 – Morphologic features suggestive of a viral 
etiology which were found in the eight cases of 
irritated SK with coarse keratohyalin granules that 
we found in our study 

Case 1 2 3 4 5 6 7 8 
1. Papilated or digitated surface + - + + - + + - 
2. Exo-endophytic configuration - - + + - + + - 
3. Parakeratosis at the tips of 
epidermal digitations + - + + - + - + 

4. Dilated tortuous vessels in the 
papillary dermis - - + - - + + - 

5. Koilocytes - - - - - - - - 
Total number of morphologic 

features found 2 0 4 3 0 4 3 1 

Figures 2 and 3 show foci of coarse keratohyalin 
granules of the eight cases. 

 
Figure 2 – Images taken from cases no. 1, 2, 3 and 4, 
showing the coarse keratohyalin granules, which 
were evidenced in the slides. 

 
Figure 3 – In these images, areas with coarse 
keratohyalin granules from cases no. 6, 7 and 8 are 
shown. 

The granules were evidenced in squamous eddies in 
cases no. 3, 6, 7, and 8 (Figure 4) while they were seen 
in foci of hypergranulosis from the top part of the 
epidermis in cases no. 1, 2, 4, 5, and 6 (Figure 5).  

These granules were distributed in a few foci in 
cases no. 1, 3 and 7, while foci were more abundant in 
cases no. 2, 4, 5, 6 and 8 (Figure 6). 

Table 2 shows information regarding the evidence of 
other morphologic features, suggestive of viral wart that 
were looked for and found in the eight cases. In cases 
no. 3, 4, 6 and 7, many features suggested a viral origin 
for the lesion. 

 
Figure 4 – In some cases, the coarse keratohyalin 
granules were mainly evidenced in the squamous 
eddies (top, arrows), shown at a high power in the 
lower picture. 
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Figure 5 – The granules were, in some cases, 
evidenced in the top part of the epidermis (arrows, 
top) as shown with more detail in the bottom picture. 

 
Figure 6 – In some cases, many foci of these granules 
were seen (top, arrows; bottom, detail), while in 
others, the finding of the granules was only focal. 

Therefore, we concluded that at least cases no. 3 and 
6 were probably better re-diagnosed as verruca vulgaris. 
Nevertheless, in cases no. 2 and no. 5 (2/8:25%), coarse 
granules of kerato-hyalin were the only evidence 
suggestive of a viral infection in the context of lesions 
which accomplished the criteria of SK. 

 Discussion 

The subject on the viral etiology of seborrheic  
keratosis (SK) is not new in literature, and much has 
been published on it. To start with, cases of association 
between epidermodysplasia verruciformis and SK have 
been described [5–9]. On the other hand, many teams 
have been able to demonstrate human papillomavirus 
(HPV) infection in cases of SK, either genital [10, 11], 
or non-genital [6, 10, 12–14]. On the contrary, many 
others have failed to find a virus when studying SK  
[15–17], and some have claimed that those cases of 
genital SK in which HPV was found were actually 
condylomata acuminata [19]. The fact that some teams 
have obtained opposite results, when studying viral 
infection on similar lesions in different publications [10, 
16] is a significant fact. There are some studies, which 
point towards the methods of sampling as a source of 
false negative results [20]. On the other hand, although 
the techniques employed in the detection of HPV 
present a high-positive detective rate, the latter is not 
obviously 100% [21]. 

Contrary to the molecular approach, some have 
relied more on the traditional morphologic findings to 
suggest that some types of SK have a viral origin. That 
happens, for instance to irritated SK, aka inverted 
follicular keratosis. For some, inverted follicular kerato-
sis is nothing more but a type of verruca vulgaris [1],  
in spite of the fact that molecular studies for HPV have 
failed many times in proving infection in these lesions 
[16, 22, 23]. Among the morphologic features suggesting 
that irritated SK is a wart, the following have been 
mentioned: papillated or digitated surface, exo-endo-
phytic configuration, parakeratosis at the tips of the 
epidermal digitations, focal hypergranulosis, basaloid 
cells predominantly at the base of the endophytic 
portions of the specimens, squamous eddies, dilated 
tortuous blood vessels in the papillary dermis, and  
slight to moderately dense inflammatory-cell infiltrates 
composed mostly of lymphocytes and histiocytes [1]. 
Ballooning of cells has also been found by others [24], 
and some have described coexistence of morphologic 
features of SK and viral wart in the same lesion, 
including koilocytic changes and dilated tortuous 
papillary blood vessels [25].  

In all these reports, however, a uniform terminology 
is not always used. While, for instance, some equal the 
term irritated SK with inverted follicular keratosis  
[2–4], some others do not: some clearly distinguish SK 
(a benign tumor which sometimes can be irritated)  
from inverted follicular keratosis (a type of viral wart) 
[1, 26]. Although both types of lesions share some 
morphologic features, it has been claimed that a careful 
examination can establish the right diagnosis on most 
occasions. The morphologic overlapping between both 
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lesions has led some to suggest the term “SK-like viral 
wart” [6].  

The purpose of our study, rather than abounding on 
the subject of molecular detection of HPV in SK, was 
simply to look for evidence of a type of keratin (thick 
keratohyalin granules) that has commonly been 
associated with viral infection [27–29], and which is 
present even when virae infect mucosae [30].  

In normal human skin, keratohyalin granules are 
amorphous, irregular and mildly varying in size [31] 
(from 0.2 to 4.5 micrae), but not thick or coarse.  
These thick granules have been found in some diseases, 
which were first alleged to be non-infectious, but in 
which, recently papillomavirus is claimed to be 
involved, such as palmar and plantar hypokeratosis  
[32, 33]. On the other hand, there are examples of 
epidermal alterations with coarse keratohyalin granules 
in which a HPV infection is either non-suspected or  
not yet investigated: Olmsted syndrome [34], kerato-
acanthoma centrifugum marginatum [35], epidermolytic 
hyperkeratosis [36, 40], chemical aggression [41], 
premalignant lesions [42], or dermatomyositis [43]. 
Therefore, we are aware that an evidence of coarse 
keratohyalin granules is not pathognomonic of viral 
infection, but rather of an alteration of the normal 
keratinization process. Nevertheless, since irritated SK 
presents some other changes suggestive of a virus many 
times, we think that thick keratohyalin granules would 
also have such a meaning in this context. 

It should also be mentioned how these granules in 
the epidermis have been related to some viral types and 
not to others. For instance, while they are described in 
HPV-2-associated cutaneous lesions [44, 45], they are 
not seen in HPV-4, -7, -3, -10, -27, or -28 infections 
[45]. The changes in the granular layer of biopsies 
infected by HPV-2, for instance, include “condensed 
keratohyalin granule of various shapes, sizes, and 
stainability” [45], which are easily recognized by the 
pathologist when evaluating many cases of verruca 
vulgaris. This thick keratohyalin has also been related to 
the amount of viral organisms, with bigger granules in 
virus-rich papillomas [46]. We found coarse kerato-
hyalin granules in 7.5% of our cases of irritated SK: in 
that respect, it is interesting to mention that HPV-2 has 
been found in up to 14.4% of non-genital KS cases [14].  

Thick keratohyalin granules are not commonly 
mentioned when referring to irritated KS. It should be 
clarified that while some authors have investigated 
“hypergranulosis” in inverted follicular keratosis [1], 
such a term does not equal thick keratohyalin granules. 
Hyperkergranulosis just refers to the thickness of the 
granular layer, as well as to the number of granules [18], 
but it does not refer to the thickness, the regularity or 
the shape of the granules themselves.  

In our opinion, from our cases, some were easily  
re-diagnosed as verruca vulgaris, due to the amount of 
morphologic features suggestive of a wart. Nevertheless, 
as commented above, at least in some of the cases, 
coarse keratohyalin granules were the only feature 
suggestive of such a viral origin. Admitting a viral 
etiology for these cases would, for instance, explain 
why HPV is found in only part of the irritated SKs 

investigated, but not in all. It would also suggest,  
at least, two different mechanisms of formation of 
irritated SK: from a non-infectious, yet unknown cause 
(i.e., solar lentigo), and from a viral infection. It would 
also support the concept of a “SK-like viral wart” [6],  
in which the coarse granules would be the “only” histo-
pathologic feature, which could give a clue regarding its 
viral origin. This remarks the importance of paying 
attention to the appearance of the keratohyalin granules 
in any irritated SK. Even if focal, we believe that they 
are a clue suggestive of a viral origin for the lesion. 

 Conclusions 

Our conclusion is that coarse granules of kerato-
hyalin should be a morphologic clue to look for, in any 
case of irritated SK, and when present, even if only 
focal, to consider the alternative diagnosis of verruca 
vulgaris. 
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