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Abstract 
Background: Skin tags (STs), also known as acrochordons, are the most common fibro epithelial skin 

tumours. Connective tissue growth factor (CTGF) is a novel peptide that exhibits platelet-derived 

growth factor-like activities and is produced by skin fibroblasts after activation with transforming 

growth factor-beta (TGF-β). The aim of this research was to evaluate the immunohistochemical 

expression of connective tissue growth factor in skin tags to provide an insight about its role in the 

pathogenesis of the disease.  

Methods: This prospective case-control research was carried out on 20 skin tags’ cases clinically and 

histopathologically diagnosed, and 10 healthy individuals of matched age and sex, served as control 

group. All cases were subjected to dermatological examination, skin biopsy and immunohistochemical 

staining.  

Results: There was significant difference between the cases and controls regarding epidermal 

(Acanthosis, hyperkeratosis, papillomatosis) and dermal changes (perivascular inflammatory infiltrate, 

fibroblasts, collagen arrangement) (P value <0.05). There was a statistically significant difference in 

CTGF staining pattern between STs and normal skin (P. value <0.001). There were insignificant 

relationship between CTGF immunoexpression score (IRIDI score) and each of gender, age or BMI of 

cases with STs. Insignificant relation was found between site of STs and intensity of CTGF 

immunoexpression score (IRIDI score). 

Conclusions: CTGF immunohistochemical expression was increased in STs which could be 

incriminated in its pathogenesis through its role in fibroblast proliferation, angiogenesis and collagen 

synthesis and deposition.  
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Introduction 

The most prevalent Fibroe Pithelial skin tumours are skin tags (STs), also known as 

acrochordons. They are developed benign polyps in the eyelids, Intergluteal folds, neck, 

axillae, inguinal region, thigh, perineal region, and inframammary region. Most of them are 

soft, pedunculated papules that stick out from the skin. They can appear as single or 

numerous lesions, and their sizes can range from 2 to 10 mm. They typically increase in size 

gradually and do not involute on their own. They can either be hyper chromic or 

normochromic [1-3]. They are histologically made up of dilated capillaries and loose collagen 

fibres [4]. 

After being activated by transforming growth factor-beta (TGF-), skin fibroblasts create 

connective tissue growth factor (CTGF), a new peptide with platelet-derived growth factor-

like properties. The simultaneous production of TGF- and CTGF during wound healing 

raises the possibility of a cascade process controlling tissue regeneration [5]. It has been 

shown that a wide range of cell types, including fibroblasts, epithelial cells, endothelial cells, 

and vascular smooth muscle cells, express CTGF [6]. On fibroblasts, CTGF was found to 

exert mitogenic and chemotactic effects [7]. It has been demonstrated that CTGF is expressed 

in fibroblasts as a cell-associated, glycosylated 38-kDa form as well as a smaller, secreted 

10- to 12-kDa product that nonetheless has biological activity and triggers a series of events 
[8]. In various fibrotic illnesses of the skin, kidney, liver, and heart [9, 10] involving 

inflammation and connective tissue build-up, CTGF expression has been observed to be 

synchronously increased together with TGF- [11]. 
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The aim of this research was to evaluate the 

immunohistochemical expression of connective tissue 

growth factor in skin tags to provide an insight about its role 

in the pathogenesis of the disease.  

 

Cases and Methods 

This prospective case-control research was carried out on 30 

subjects. They included 20 cases clinically and 

histopathologically diagnosed cases of STs and 10 healthy 

individuals of matched age and sex, served as control group 

at the Outpatient Clinics of Dermatology and Venereology 

Department and Plastic Surgery Department, Tanta 

University Hospitals, Egypt. The research was done after 

approval from the Ethical Committee Tanta University 

Hospitals. A written consent was obtained from all 

participants before starting the research. 

Exclusion criteria were taking any drug that affect glucose 

metabolism (insulin, glucocorticoids, oestrogens, 

glucosamine, catecholamines, thyroid hormones, androgen 

and adrenergic agonists), metabolic syndrome and unsteady 

weight in the past three months. 

All cases were subjected to complete history taking, 

complete general examination, dermatological examination 

for exclusion of any associated skin disease and 

determination of number, colour, texture and clinical types 

of the lesions (type I, type II or type III). 

 

Skin biopsy 

Excisional skin biopsy were taken under local anesthesia. 

All biopsy were fixed in 10% neutral buffered formalin for 

routine processing in Pathology Department, Faculty of 

Medicine, Tanta University. All the biopsy were transferred 

to ascending grades of alcohol, put in xylene to clarify the 

tissues and lastly embedded in paraffin to form the blocks. 

All paraffin blocks were cut by ordinary microtome to usual 

histologic sections 3-5 micron in thickness and mounted on 

glass slides. Histopathological examination by ordinary 

H&E staining for routine pathological diagnosis. 

Immunohistochemical staining was performed on 10% 

formalin fixed, paraffin embedded tissue blocks by using 

CTGF (Protein A purified), Rabbit Polyclonal Antibody, 

Concentrated diluted 1:50 for immunohistochemical 

staining, Cat no. YPA 1963, Biospes (China). In each 

staining session a section of normal skin was used as a 

positive control in which CTGF is expressed nuclear. As a 

negative control, sections of skin tags were processed but 

PBS was used instead of primary antibody (CTGF). 

 

Staining procedure [12] 

Deparaffinization and rehydration of sections, blocking 

endogenous peroxidase, antigen retrieval, blocking 

nonspecific staining, exposure to primary antibody, 

exposure to biotinylated secondary antibody, exposure to 

streptavidin-biotin complex, then preparation of the 

researching colour reagent by application for 15 minutes 

then the sections were rinsed well with distilled water. 

In each staining session a section of normal skin was used as 

a positive control in which CTGF is expressed nuclear. As a 

negative control, sections of skin tags were processed but 

PBS was used instead of primary antibody (CTGF) 

 

Interpretation of the immunostaining 

Microscopic examination of the slides was performed to 

determine the expression status of the markers as follow: 

For CTGF, the immunopositive status was indicated by 

brown colour of the nucleus of the fibroblast of STs cells. 

Any stain in the epidermis was neglected. The degree of 

immunoexpression of the samples was assessed semi-

quantitatively using a scale [13] (0 = absence of 

immunoexpression, 1 = weak (<25% immunoreactive cells), 

2 = moderate (25-50% of immunoreactive cells), 3 = strong 

(>50% of immunoreactive cell)). The intensity of 

immunostaining of the samples was assessed using a scale 

(131) (0 = absent staining, 1 = weak staining intensity, 2 = 

moderate staining intensity, 3 = strong staining intensity). 

The score of the proportion of stained cells was multiplied 

by the score of the staining intensity to provide 

Immunoreactivity intensity distribution index (IRIDI) score 
[14] ((1-3) = low score, (4-6) = moderate score, (7-9) = high 

score). 

 

Statistical analysis  

Statistical analysis was done by SPSS v16 (IBM Inc., 

Chicago, IL, USA). Quantitative variables were presented as 

range, mean and standard deviation (SD). Chi-square was 

used as a test of significance and when expected variables 

were too small (< 5), Fisher exact test was used qualitative 

variables were presented as frequency and percentage (%). 

A two tailed P value < 0.05 was considered significant [15]. 

 

Results 

Regarding the demographic data and body mass index, there 

was insignificant difference between cases and controls 

(Table 1). 

Table 2 shows distribution of the studied cases according to 

family history of skin tags, complaints, affected sites, 

possible precipitating factors, associated conditions and 

different parameters. 

There was significant difference between the cases and 

controls regarding epidermal (acanthosis, hyperkeratosis, 

papillomatosis) and dermal changes (perivascular 

inflammatory infiltrate, fibroblasts, collagen arrangement) 

(P value <0.05). Insignificant difference was found between 

cases and controls regarding horn cyst formation and 

proliferated capillaries. There was a statistically significant 

difference in CTGF staining pattern between STs and 

normal skin (P. value <0.001) (Table 3).  

There were insignificant relationship between CTGF 

immunoexpression score (IRIDI score) and each of gender, 

age or BMI of cases with STs. Insignificant relation was 

found between site of STs and intensity of CTGF 

immunoexpression score (IRIDI score) (Table 4). 

 

Discussion 

Skin tags are very frequent benign dermal connective tissue 

neoplasms made of loose fibrous tissue, often known as soft 

fibromas, achrocordons, or fibroepithelial polyps [16]. About 

25% of humans have acrochordons by the second decade, 

and this frequency gradually rises until the fifth decade [17]. 

Acrochordons are equally common in males and females. 

Sometimes there is an acrochordon family history. They are 

typically asymptomatic and don't hurt unless they are 

inflamed or irritated [18]. 

In the current research, women were more negatively 

impacted than men. This might be explained by female 

cases' requests for medical guidance having beauty 

concerns. According to Hassan et al. findings [19]. 's STs 

predominate in women and have two peaks: one during 

file://server/D/dermatology/Issue/3%20Volume%202020/1%20issue/www.dermatologypaper.com


International Journal of Dermatology, Venereology and Leprosy Sciences  

~ 9 ~ 

www.dermatologypaper.com 

pregnancy, which typically regresses during puberty, and 

the other peak during menopause. This draws attention to 

the role that hormones play in the development of these 

diseases. Maluki and Abdullah [20], on the other hand, 

claimed that STs are equally prevalent in male and female 

populations. 

Seventy percent of cases in the current research reported 

having a positive family history. Similar to this, Erkek et al. 
[21] revealed that 65.5% of their cases had a positive family 

history. 

Regarding the localization of STs in the studied cases, the 

commonest sites of STs were axillae (65%) and neck (55%). 

El Safoury et al., [22] reported that STs were most commonly 

seen on the neck, axillae and groin. 

Regarding the precipitating factors of the cases, the most 

reported factors were obesity, DM, and hypertension. 

According to El Safoury et al. [22], STs have been linked to a 

variety of illnesses, including DM and obesity. They added 

that STs might act as a DM marker. 

However, compared to the general population, Kahana et al. 
[23] reported that STs were not associated with an increased 

incidence of obesity. Instead, they reported that cases with 

STs had a greater impairment of carbohydrate metabolism, 

and ST detection may serve as a cutaneous marker for 

identifying cases at increased risk of developing diabetes 

mellitus (DM). Conversely Sari et al. [20] did not find a 

relationship between DM and STs. 

In a correlation between STs number and BMI in this 

research, it was noticed that there was no relation between 

them. Sari et al. [24] reported absent correlation between 

number of STs and BMI. In a research of Garcia-Hidalgo et 

al. [25] done on 156 obese cases, the percentage of those with 

STs increased with increased BMI.  

Among the associated dermatological diseases, acanthosis 

nigricans had the highest percentage. Similar findings were 

also reported in a research on STs done by Garcia-Hidalgo 

et al. [25] in 156 obese adults to detect cutaneous findings 

with obesity. However, El Safoury et al. [26] showed no 

significance between cases with STs with or without 

acanthosis nigricans. 

In the present research, CTGF immunohistochemical 

expression was significantly increased in STs. It could be 

incriminated in the pathogenesis of STs through its role in 

fibroblast proliferation, angiogenesis, collagen synthesis and 

deposition. This was in line with the findings of Ramazani 

et al. [27], who claimed that CTGF plays a role in the 

regulation of numerous diseases, including the growth of 

tumours and tissue fibrosis, as well as biological processes 

such cell proliferation, differentiation, adhesion, and 

angiogenesis. However, according to Vasilieva et al. [28], 

CTGF causes a decline in fibroblast proliferation and a 

reduction in their overall number. Additionally, he noted a 

negative association between the changes in the quantity of 

vessels and the percentage of vessels in the dermis that were 

stained positively for CTGF., so he suggested a negative 

effect of CTGF on angiogenesis in the dermis. On the other 

hand, Chen and Lau [29] reported that CTGF has both 

stimulatory and inhibitory actions on fibroblast proliferation 

and angiogenesis. They underscored its ability to promote 

either cell death or survival as cell adhesion molecules. 

In the present research, CTGF dermal nuclear 

immunoexpression scoring (IRIDI score) was low (+1) in 4 

cases (20%), moderate (+2) in 10 cases (50%) and high (+3) 

in 6 cases (30%) compared to normal skin where it was low 

in all samples (100%) (P. value <0.001). 

However, in the present research, there was insignificant 

relation between CTGF immunoexpression score (IRIDI 

score) and each of sex or age of cases with STs. These 

results were supported by Ying et al. [30] who reported that 

there is insignificant relationship was found between the 

level of CTGF expression and the age and sex of the cases 

with gastric carcinoma.  

Moreover, CTGF immunostaining revealed insignificant 

relation with BMI in the current research. While in a 

research done by Tan et al. [31] He demonstrated that CTGF 

is down regulated during the development of adipocytes. 

Exogenous CTGF protein was efficient in preventing 

adipocyte differentiation when administered either before 

commitment or during differentiation. The essential 

transcription factors involved in the programme for 

adipogenesis were also suppressed by CTGF. These studies 

set the stage for further research into the roles of CTGF in 

fat tissue because the higher levels of CTGF expression 

observed in the central fat depots suggested that CTGF may 

affect the degree of adipocyte differentiation in vivo and 

consequently the development of insulin-resistant 

adipocytes. 

 
Table 1: Demographic data and body mass index of the studied 

groups 
 

 
Patients 

 (No.= 20) 

Control  

(No. = 10) p-value 

 No (%) No (%) 

Sex 
Male 8 (40%) 7 (70%) 

0.121 
Female 12 (60%) 3 (30%) 

Age (years) 

Group 1 (21 – 30) 4 (20%) _ 

0.322 Group 2 (˃30 – 45) 7 (35%) 6 (60%) 

Group 3 (˃ 45 – 60) 9 (45%) 4 (40%) 

Mean ± SD 41.40±12.30 44.80±3.29 0.259 

BMI 

Normal 7 (35%) 3 (30%) 
1.000 

Obese 6 (30%) 4 (40%) 

Overweight 7 (35%) 3 (30%) -- 

Data are presented as mean ± SD or frequency (%).  

 
Table 2: Distribution of the studied patients according to family history of skin tags, complaints, affected sites, possible precipitating 

factors, associated conditions and different parameters (N=20) 
 

 No = 20 (%) 

Family history 
Positive 14 (70%) 

Negative 6 (30%) 

Complaints 

Disfigurement 18 (90%) 

Itching 9 (45%) 

Pain 1 (5%) 

Site 

Axillae 13 (65%) 

Neck 11 (55%) 

Chest 4 (20%) 

file://server/D/dermatology/Issue/3%20Volume%202020/1%20issue/www.dermatologypaper.com


International Journal of Dermatology, Venereology and Leprosy Sciences  

~ 10 ~ 

www.dermatologypaper.com 

Inframammary 3 (15%) 

Thigh 1 (5%) 

Eyelid 1 (5%) 

Back 1 (5%) 

Precipitating factors and associated conditions 

Free 9 (45%) 

Precipitating factors and associated conditions 

Obesity 6 (30%) 

Diabetes mellitus 4 (20%) 

Hypertension 5 (25%) 

Colitis 2 (10%) 

Associated dermatological conditions 
Acanthosis Nigricans 3 (15%) 

Androgen etic alopecia 1 (5%) 

Number 
Single 9 (45%) 

Multiple 11 (55%) 

Colour 

Flesh 13 (65%) 

Hyper pigmented 3 (15%) 

Mixed 4 (20%) 

Surface 

Smooth 11 (55%) 

Irregular 4 (20%) 

Mixed 5 (25%) 

Clinical types 

Small papules 8 (40%) 

Filiform lesions 11 (55%) 

Pedunculated tumours 1 (5%) 

Data are presented as frequency (%). 

 
Table 3: Histopathological changes (H&E) in both studied groups 

 

 Patients (n = 20) Control (n = 10) P- value 

Epidermal changes 

Acanthosis 15 (75%) 0 (0%) <0.001* 

Hyperkeratosis 15 (75%) 0 (0%) <0.001* 

Papillomatosis 17 (85%) 0 (0%) <0.001* 

Horn cyst formation 3 (15%) 0 (0%) 0.532 

Dermal changes (H&E) 

Perivascular inflammatory infiltrate 17 (85%) 0 (0%) <0.001* 

Fibroblasts 
Scattered 4 (20%) 10 (100%) 

<0.001* 

Dense 16 (80%) 0 (0%) 

Collagen 

arrangement 

Loose 8 (40%) 10 (100%) 
0.002* 

Dense haphazard 12 (60%) 0 (0%) 

Proliferated capillaries 16 (80%) 10 (100%) 0.272 

Dermal changes (Immunohistochemical expression of CTGF) 

Dermal 

immunoexpression 

Absent 0 (0%) 0 (0%) 

<0.001* 
Weak 4 (20%) 10 (100%) 

Moderate 10 (50%) 0 (0%) 

Strong 6 (30%) 0 (0%) 

Intensity of the 

stain 

Weak 1 (5%) 6 (60%) 

<0.001* Moderate 4 (20%) 4 (40%) 

Intense 15 (75%) 0 (0%) 

IRIDI score 

Low 4 (20%) 10 (100%) 

<0.001* Moderate 10 (50%) 0 (0%) 

High 6 (30%) 0 (0%) 

Data are presented as frequency (%). 

 
Table 4: Relation between dermal connective tissue growth factor immunostaining score (IRIDI score) and each of gender, age and Body 

Mass Index and Relation between of dermal connective tissue growth factor immunostaining score (IRIDI score) and site of skin tags in 

patients’ group 
 

Dermal immunostaining score (IRIDI score) 

 Low (No = 4) Moderate (No = 10) High (No = 6) P- value 

Gender 
Male 2 (50%) 5 (50%) 1 (16.7%) 

0.474 
Female 2 (50%) 5 (50%) 5 (83.3%) 

Age (years) 

(17 – 30) 0 (0%) 3 (30%) 1 (16.7%) 

0.700 (>30 – 45) 2 (50%) 2 (20%) 3 (50%) 

(>45 – 65) 2 (50%) 5 (50%) 2 (33.3%) 

Mean ± SD 48±13.64 40.0±12.84 39.33±11.09 0.509 

BMI 

 

Normal 2 (50%) 4 (40%) 1 (16.7%) 

0.903 Obese 1 (25%) 3 (30%) 2 (33.3%) 

Overweight 1 (25%) 3 (30%) 3 (50%) 

Dermal intensity 
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Site Low (No. = 4) Moderate (No. = 10) High (No. = 6) P- value 

Neck 2 (50%) 6 (60%) 3 (50%) 1.000 

Axillae 2 (50%) 6 (60%) 5 (83.3%) 0.564 

Chest 1 (25%) 3 (30%) 0 (0%) 0.366 

Thigh 0 (0%) 1 (10%) 0 (0%) 1.000 

Inframammary 1 (25%) 0 (0%) 2 (33.3%) 0.154 

Eye lid 0 (0%) 1 (10%) 0 (0%) 1.000 

Back 0 (0%) 1 (10%) 0 (0%) 1.000 

Data are presented as frequency (%) 
 

 
 

Fig 1: (A) A case of normal skin (control group) showing weak (+1) nuclear CTGF immunoexpression in dermis, moderate staining 

intensity (+2) and low IRIDI score (IHC X 200), (B) A case of skin tag showing strong positive (+3) nuclear immunoexpression of CTGF, 

strong staining intensity (+3) and high IRIDI score (IHC X200), (C) High power view of the previous section (B) showing strong positive 

(+3) nuclear immunoexpression of CTGF of stromal fibroblasts, strong staining intensity (+3) and high IRIDI score (IHC X400), (D) A high 

power view showing strong positive (+3) nuclear immunoexpression of CTGF in fibroblasts (arrows) and some inflammatory cells, strong 

staining intensity (+3) and high IRIDI score (IHC X400) 

 

Conclusions 

CTGF immunohistochemical expression was increased in 

STs which could be incriminated in the pathogenesis of STs 

through its role in fibroblast proliferation, angiogenesis and 

collagen synthesis and deposition 
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