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Skin tags (soft fibromas= acrochordons) are 
benign connective tissue tumours of the dermis 
that present as soft, skin-coloured to brown, pe-
dunculated or occasionally filiform protrusions (1-
4). The lesions usually occur on the flexuras of 
middle aged and elderly patients (1,3). Aside from 

their unsightly appearance, the lesions are harmless 
and usually do not cause any discomfort (1,5). 
Histologically, they reveal a papillomatous acan-
thotic or a thin epidermis overlying a loose fibrous 
tissue similar to that of the papillary dermis (4,6,7). 
Skin tags do not contain cutaneous nerves. The 
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Summary 
Background: The cause of skin tags is unknown, although 

aging, obesity, diabetes mellitus, pregnancy, menopause, 
acromegaly and genetic susceptibility have been impli-
cated as potential etiological factors. Recently a role for 
human papillomaviruses have been postulated in the de-
velopment of these lesions.  

Objective: The aim of the present study was to elucidate a 
role for human papillomaviruses in the etiopathogenesis 
of skin tags. In addition, the association of skin tags with 
diabetes mellitus and obesity has been questioned.  

Methods: For this purpose lesional biopsy samples from 37 
patients with  skin tags were studied by immunohisto-
chemical method for the expression of HPV antigens. As 
laboratory evaluation, fasting and postprandial serum 
glucose and fecal occult blood test were routinely per-
formed for each patient.   

Results: Immunohistochemical examination showed that all 
but one (2.7 %) of the 37 lesional biopsy specimens 
lacked HPV antigens. Thirteen patients (35.1 %) had a 
body mass index greater than 30 (obese). Fasting and/ or 
postprandial serum glucose values were abnormal in 14 
patients (37.8 %). 

Conclusion: These findings indicate that routine evaluation of 
carbohydrate metabolism may be important in patients 
presenting with multiple skin tags and that HPV can be 
excluded from the list of potential etiological factors in 
these lesions.  
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 Özet  
Giri�: Derinin yumu�ak fibromlarının gerçek nedeni bilinme-

mekle birlikte deri ya�lanması, �i�manlık, diyabet, gebe-
lik, menopoz, akromegali ve genetik yatkınlık ile ili�kili 
olabilecekleri ileri sürülmektedir. Son zamanlarda insan 
papilloma virüsleri de yumu�ak fibrom olu�umunda po-
tansiyel etyolojik faktör olarak suçlanmı�lardır.  

Amaç: Bu çalı�mada yumu�ak fibrom etyopatogenezinde 
insan papilloma virüslerinin rolünün ara�tırılması amaç-
lanmı� ve bu lezyonların diyabet ve obezite ile il�kileri 
de sorgulanmı�tır.  

Hastalar ve Yöntem: Bu amaçla 37 hastanın lezyonel deri 
örneklerinde immünhistokimyasal metod ile HPV anti-
jenleri çalı�ılmı�tır. Her hastadan açlık ve tokluk kan �e-
keri ve gayitada gizli kan tetkikleri rutin olarak istenmi�-
tir. 

Bulgular: Lezyonel deri biyopsilerinden yalnızca birinde (2.7 
%) HPV antijen varlı�ı saptanmı�tır. On-üç hastanın 
(35.1 %) vücut kütle indeksi 30’un üstünde hesaplanmı�-
tır. Açlık ve/ veya tokluk kan �ekeri 14 hastada (37.8 %) 
yüksek bulunmu�tur.  

Sonuç: Bu bulgular çok sayıda yumu�ak fibrom ile ba�vuran 
hastalarda karbonhidrat metabolizmasının de�erlendiril-
mesi gerekti�ine i�aret etmekte ve insan papilloma virüs-
lerinin bu lezyonların etyolojisinde rolü olmadı�ını dü-
�ündürmektedir. 

 
 

Anahtar Kelimeler: Yumu�ak fibrom, Diyabet,  
                                   Obezite; �nsan papilloma virüsü 
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lack of innervation aids in their painless removal 
by simple scissor excision through the stalk (8).  

The cause of skin tags is unknown, although 
aging, obesity, diabetes mellitus, pregnancy, 
menopause, acromegaly and genetic susceptibility 
have been implicated as potential etiological fac-
tors (1-5,9-13). Multiple skin tags have been pro-
posed to serve as cutaneous markers for identifying 
patients at increased risk of having noninsulin-
dependent diabetes mellitus (1,3,14). It has also 
been suggested that eruptive skin tags represent a 
cutaneous sign of asymptomatic colonic polyps 
and/ or colon carcinomas (10,11,15).  

Human papillomaviruses (HPVs) are small 
double-stranded, intranuclearly replicating DNA 
viruses with a pronounced tropism for stratified 
epithelium (16-20). There are at least 80 isolated 
different types, which can be divided into those 
infecting cutaneous surfaces and those infecting 
mucosal surfaces (16,20). While most HPVs cause 
benign proliferative lesions, there is a subset of 
‘high-risk’ HPVs which cause premalignant or 
malignant lesions of the mucosal and cutaneous 
epithelium (16-18,20,21). Recently it has been 
suggested that HPVs are etiologically involved in 
the development of skin tags (22).  

The present study was designed to question a 
possible role for HPVs in the etiopathogenesis of 
skin tags. For this purpose lesional biopsy samples 
from skin tags were studied by immunohisto-
chemical method for the expression of HPV anti-
gens. In addition we aimed at evaluating the asso-
ciated disorders, such as diabetes mellitus and obe-
sity, previously implicated to have causal roles in 
the development of these lesions.    

Patients and Methods 
Selection of Patients 
This study was designed as a prospective in-

vestigation comprising 37 consecutive patients 
with skin tags diagnosed at the Dermatology De-
partment of Kırıkkale University Faculty of Medi-
cine between June 2000 and January 2001. Except 
for the presence of coexistent HPV-associated 
mucocutaneous lesions (warts and condylomas) on 
physical examination, there was no other exclusion 

criterion. The patients were questioned for history 
of diabetes, presence of gastrointestinal symptoms, 
family history of colonic polyps and/ or carcinoma. 
For each patient, the number, site and color of skin 
tags and whenever present, the associated cutane-
ous disorders were recorded. A laboratory evalua-
tion consisting of fasting and postprandial serum 
glucose and fecal occult blood testing was rou-
tinely ordered. Body mass index (BMI) of each 
patient was calculated as weight/ height2. 

Skin tags were diagnosed by typical clinical 
features and histology. The biopsy samples were 
obtained by scissor excision of the largest lesion 
from the neck or axillae. To avoid HPV contami-
nation and hence false positive results, lesions 
from the inguinal region were not sampled. Biopsy 
specimens were fixed in 10 % formalin and em-
bedded in paraffin. 

Immunohistochemical Analysis 
Five micron-thick sections were obtained by 

microtome and transferred into adhesive slides. 
The sections were kept in the autoclave at 37˚C for 
16 hours and at 60˚C for 20 minutes. Then they 
were deparaffinized and dehydrated by immersion 
into xylene twice for ten minutes and into alcohol 
twice for two minutes. Then, the specimens were 
incubated in 3% H2O2 for five minutes to inhibit 
activation of endogenous peroxidases. All prepara-
tions were transferred into citrate buffer (pH: 6.6) 
and kept in the microwave oven (750 watt) twice 
for five minutes. By using Shandon SequenzaTm 
manual staining device for standardization, the 
preperations were incubated for 90 minutes in 
HPV antibodies (polyclonal; prediluted; DAKO; 
Denmark). Classical avidin-biotin-peroxidase 
method and AEC chromogen (3-amino-9-
ethylcarbasole) were applied for immunohisto-
chemical demonstration of HPV antigens. Biopsy 
samples from palmoplantar warts served as posi-
tive control samples for HPV antigens. A negative 
control was performed in all of our cases by omit-
ting the primary antibody for HPV, which in all 
instances resulted in negative immunoreactivity.  

Mayer’s hematoxylin was used as counterstain 
and slides were examined by light microscopy. An 
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intranuclear red pattern of staining was considered 
as positive HPV immunoreactivity.    

Results 
The patients with skin tags comprised 13 

males and 24 females. The age range was 15-77 
years (mean: 50.27; median: 49.00). None of the 
patients had medical or family history of colon 
polyps and/ or carcinoma. Twelve patients (32.4 
%) had history of previously diagnosed diabetes 
mellitus.  

On physical examination, the skin tags were 
confined to skin areas exposed to friction. The 
neck (n=36), axillae (n=3), groin (n=2) and ab-
dominal wall (n=2) were involved in decreasing 
frequency with solitary (n=1) or multiple (n=36) 
flesh colored (n=18) to hyperpigmented (n=19) 
polypoid lesions. The number of skin tags varied in 
each patient, ranging from solitary to profuse crops 
of lesions over 500 in number (mean: 36.6; me-
dian: 15.0). The BMI of patients ranged from 17.8 
to 41.8 (mean: 28.98; median: 28.8). Three (8.1 %) 
of the 37 patients had a BMI lower than 25 (normal 
weight), 21 patients (56.8 %) had a BMI between 
25 and 29.9 (overweight) and 13 patients (35.1 %) 
had a BMI greater than 30 (obese).  

Fasting and/ or postprandial serum glucose 
values were abnormal in 14 patients (37.8 %); 12 
had a history of manifest diabetes mellitus; 
whereas 2 patients had their initial diagnoses dur-
ing this study by serial testing for fasting and post-
prandial serum glucose values. None of the pa-
tients had positive occult blood in fecal specimens. 
Twenty-five patients had associated other cutane-
ous disorders, namely pruritus (n=11), xerosis 
(n=7), vitiligo (n=3), syringoma (n=1), seborrheic 
keratosis (n=1), urticaria (n=1) and xanthelesma 
(n=1).  

Immunohistochemical examination showed 
that only one (2.7 %) of the 37 lesional biopsy 
specimens expressed HPV antigens, as diffuse 
intranuclear staining in the upper epidermis. Inter-
nal positive controls (palmoplantar wart samples) 
consistently demonstrated strong expression of 
HPV antigens (Figure 1). 

Discussion 
Skin tags have been consistently associated 

with diabetes mellitus (4,9). Multiple skin tags 
have been proposed to serve as cutaneous markers 
for identifying patients having noninsulin-
dependent diabetes mellitus (1,3,14). According to 
previous studies, 26.3-62.8 % of patients with skin 
tags have associated overt diabetes (1,3,13). In the 
present study, the prevalence of diabetes was 37.8 
%, a figure reflecting the necessity of serum glu-
cose evaluation in patients presenting with multiple 
skin tags. It has been suggested that skin tags are 
more directly a marker of raised fasting circulating 
insulin levels rather than fasting glucose levels, 
implying a relation with insulin resistance (14). 
Hypothetically, the fibroblast proliferation in skin 
tags have been related to the activation of insulin-
like growth factor-1 receptors on fibroblast cell 
surface by hyperinsulinemia (4,14).  

The number of skin tags has been reported to 
increase with weight (11). According to previous 
data, 28.7 % of affected patients with  skin tags are 
obese (3,9,13). In our study, obesity prevalence 
was 35.1 %. This figure increased to 91.9 % when 
overweight patients were included. Obesity is an-
other factor known to cause insulin resistance at 
receptor levels and high circulating insulin levels 
(4,14). The development of skin tags in obese pa-
tients has also been linked to insulin-mediated 
epidermal hyperproliferation (14).  

 
Figure 1. Strong nuclear HPV positivity in verruca plantaris, 
used as a positive internal control in the present study (IHC for 
HPV X 400). 
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Skin tags have been initially reported to be 
highly sensitive and predictive marker for adeno-
matous and hyperplastic colonic polyps and colon 
carcinomas (10). However, subsequent studies on 
larger patient groups have demonstrated that skin 
tags were not very specific and did not constitute a 
risk factor for polyposis coli or colon neoplasms in 
asymptomatic patients from general population 
(10,23,24). In the present study there was no pa-
tient with a family history of colon disorders or 
positive fecal occult blood test. Skin tags are no 
longer used as a marker for earlier and more inten-
sive gastrointestinal screening than is currently 
recommended for the general population (23). For 
patients with skin tags and abdominal symptoms, 
annual fecal occult blood testing and flexible rec-
tosigmoidoscopy are recommended; followed by 
colonoscopy if family history is positive for poly-
posis or malignancy (24).  

The report by Dianzani et al (22) in 1998 on 
the presence of HPVs in skin tags has aroused 
enthusiasm and surprise, considering the lack of a 
documented interhuman transmission for skin tags. 
The authors detected HPV-6 and -11 DNA in 88 % 
of 49 soft fibromas sequentially analysed by dot 
blot hybridization and polymerase chain reaction 
(PCR) and suggested that HPV might play a poten-
tial etiopathogenetic role in the development of 
skin tags. However, as our knowledge, there is no 
subsequent study confirming this association. Akar 
et al (5) studied 34 soft fibroma biopsy samples by 
PCR for the presence of HPV by using primers 
capable of detecting all subtypes of the virus. They 
also performed type-specific PCR for HPV-6, -11, 
-16, -18 and obtained no positive signals. The au-
thors concluded that HPV is not etiologically in-
volved in skin tags. In the present study, HPV an-
tigens were absent in 97.3 % of samples by immu-
nohistochemical analysis. These findings cast a 
shadow on the primary contributory role of HPVs 
in the development of skin tags and raise the ques-
tion of false positivity for the results obtained by 
Dianzani et al (22). With the advent of PCR tech-
nology, HPV DNA can now be detected even 
within biopsy specimens that appear normal on 
gross and microscopic examination; this is referred 

to as latent infection (20). While the mere presence 
of HPV within lesional skin can not be considered 
as proof for an etiological role, the absence of virus 
in the vast majority of biopsy specimens may ren-
der the virus as innocent bystander.  

In conclusion, the results of the present study 
suggest that patients with multiple skin tags should 
be evaluated for a possible derangement in carbo-
hydrate metabolism and that HPVs might be ex-
cluded from the list of potential etiological factors.  
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