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Abstract 
Introduction: Keloid is a benign fibroproliferative disorder caused by various factors, including the elongated 

inflammatory phase. High mechanical tension due to repeated stretching in certain body sites such as the anterior 

chest, shoulders, scapula, and suprapubic causes an increase in the inflammatory process. Interleukin (IL)-17 is 

an inflammatory cytokine found to be increased in keloids. This study aims to compare the expression of IL-17 at 

the high-tension site of keloid versus another site. 

Methods: This is an observational analytic study with a cross-sectional design on keloid patients visiting the 

Dermatovenereology Outpatient Clinic of Dr. Moewardi Hospital Surakarta, Indonesia from December 2023 to 

March 2024. Keloid sites are divided into high-tension site (anterior chest, shoulder, scapula, and suprapubic) 

and other sites. Samples were taken with a 5 mm punch biopsy on the intralesional keloid. An 

immunohistochemical examination to assess IL-17 expression was carried out and assessed with SPSS software 

version 22.0. and ImageJ software. 

Results: A total of 22 keloid patients were divided into 2 groups. Eleven samples on the high-tension site group 

and 11 samples at another site group. A comparative test using an independent t-test compared IL-17 expression 

in the high-tension site of keloid versus another site showed that keloids at high-tension sites had higher IL-17 

expression. Interleukin-17 expression was significantly higher in high-tension keloid sites than in other sites with 

a p-value of <0.001 (p <0.05) 

Conclusion: Interleukin -17 expression is higher in keloid areas with high tension compared to other areas. 
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I. Introduction 
Keloids are benign fibrous tissue growths that affect individuals with a genetic predisposition, cross the 

border of the wound, and have a high recurrence rate.1 Keloid incidence varies and is reportedly influenced by 

racial and ethnic differences ranging from 0.09% of cases in the United Kingdom to 16% in Zaire.2,3 Factors that 

play a role in the formation of keloids such as genetic predisposition, signaling disorders such as prolongation of 

the inflammatory response, and anatomical location.4 

Keloids generally occur in areas that have high tension and mechanical stretch such as the anterior chest, 

shoulders, scapula, and suprapubic.1,5 Mechanical stress due to strain will cause inflammation of the skin and 

accelerate the inflammatory process due to other factors such as infection. Vasodilation in inflammation will 

increase growth factors such as TGF-B found in higher amounts in keloid fibroblasts.6 

Abnormal scar tissues such as keloids and hypertrophic scars arise due to disturbances in the wound 

healing process that cause excessive accumulation of extracellular matrix.7 Clinical, histopathological, and 

molecular studies have shown the role of chronic inflammation in addition to fibroblast hyperproliferation in the 

process of keloid formation.8 The elongated inflammatory phase leads to an increase in inflammatory cells and 

mediators that affect the proliferation and differentiation of fibroblasts and collagen deposition.9 

Interleukin-7 is a cytokine produced by T helper (Th) 17 cells that develop from an activated cluster of 

differentiation (CD) 4+ cells.10 Interleukin-17 signaling plays a role in IL-6-mediated keloid pathogenesis.11 

Interleukin-17 was found to be significantly higher in perilesional areas of keloid that have higher levels of 

inflammation than intralesional areas.12 Here, we conducted a study that aimed to compare IL-17 expression in a 

higher tension site of keloid with another site. 

 

II. Materials And Methods 
We conducted an analytic observational study with a cross-sectional design on keloid patients visiting 

the Dermatovenereology Outpatient Clinic of Dr. Moewardi Hospital Surakarta, Indonesia from December 2023 
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to February 2024. The consecutive sampling technique was applied for the sample collection. The inclusion 

criteria in this study were patients aged> 18 years old with keloid lesions based on physical examination, keloid 

duration for more than 6 months, and no history of previous keloid treatment. The presence of keloids with 

secondary infections, chronic inflammatory diseases, autoimmune diseases, pregnancy, hypertension, and 

diabetes mellitus were excluded. Keloid sites are divided into high-tension site groups (anterior chest, shoulder, 

scapula, and suprapubic)  and other sites groups. Samples were taken with a 5 mm punch biopsy on the 

intralesional keloid. Immunohistochemical examination to assess IL-17 expression was carried out at the 

Laboratory of Pathology Anatomy, Faculty of Medicine Sebelas Maret University, Indonesia, and will be assessed 

using SPSS software version 22.0. and ImageJ software. 

 

III. Result 
The total subjects of this study were 22 patients aged 18-60 years with a mean age of 31.95±31.95 years. 

Keloids were more common in females (63.6%) than in males (36.4%). The most common predilection site of 

keloid in this study was the anterior chest (31.8%), followed by scapular and wrist areas. A total of 22 keloid 

patients were divided into 2 groups. Eleven samples on the high-tension site group and 11 samples at another site 

group. The cause of keloids was mostly due to traumatic injury (68.2%), followed by inflammation and unknown 

cause (Table 1). 

 

Table 1. Demographic characteristics of study subjects. 

Characteristics 
Number 

(n=22) 

Percentage 

(%) 

Gender   

Male 8 36.4 

Female 14 63.6 

Age   

18-25 y.o 8 36.4 

26-35 y.o 7 31.8 

36-45 y.o 4 18.1 

>45 y.o 3 13.6 

Causes of keloid   

Inflammation 5 22.7 

Traumatic injury 15 68.1 

Unknown 2 9.1 

Sites of keloid   

Ear 2 9.1 

Upper arm 2 9.1 

Lower arm 1 4.54 

Wrist 3 13.6 

Anterior chest 7 31.8 

Scapular 3 13.6 

Abdominal 1 4.54 

Suprapubic 1 4.54 

Lower leg 2 9.1 

 

The data normality test with a sample number of <50 was carried out using the Saphiro-Wilk test. The 

expression of IL-17 based on the Saphiro-Wilk test obtained a value of p>0.05 which indicates normal of the 

distributed data, the data analysis then was continued using the unpaired independent T-test (Table 2). 

 

Table 2. Normality test of IL-17 expression 

Keloid 
Interleukin-17 expression Information 

Statistic df p-value  

High tension site 0.951 11 0.662 Normal 

Other sites 0.909 11 0.235 Normal 

 

A comparative test using an independent t-test compared IL-17 expression in the high-tension site of 

keloid versus other sites showed that keloids at high-tension sites group had higher IL-17 expression (mean = 

48.56) compared to another site group (mean = 19.09). Interleukin-17 expression was significantly higher in high-

tension site keloid than in other sites with a p-value <0.001 (p <0.05) (Table 3; Figure 1). 

 

Table 3. Comparative test of IL-17 expression between high-tension site and other sites of keloid 

Keloid 

 Interleukin-17 expression 
Mean Diff 

95%CI 
p-value 

N Mean SD Lower Upper 
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High tension site 11 48.56 13.68 
29.47 19.39 39.55 <0.001* 

Other sites 11 19.09 8.36 

 

 
Figure 1. Immunohistochemistry and ImageJ pictures of IL-17 expression (200x magnification). (A-B) Highest 

IL-17 expression on the anterior chest area. (C-D) Lowest IL-17 expression on the wrist area. 

 

IV. Discussion 
Keloid is a fibroproliferative disorder that can affect all ages but is most commonly found in the 2nd and 

3rd decades.1 This may be because young adults have higher levels of sexual hormones, more frequent trauma, 

and higher skin tension than older individuals. Keloid incidence is found more in women related to estrogen 

hormone activity.1,13 The results in this study are similar to the previous study where keloids are more common 

in women than in men and mostly in the age range of 20-30 years old. 

The formation of keloids is due to a prolonged inflammatory phase. The elongated inflammatory phase 

leads to an increase in inflammatory cells and mediators that affect the proliferation and differentiation of 

fibroblasts and collagen deposition. This is supported by evidence of many inflammatory cells and serum 

inflammatory cytokines such as IL-6 and IL-17 in keloids.9,13 

Various factors are reported to play a role in keloid formation, one of which is the anatomical location. 

The high tension on human skin varies in different areas of the body which is related to body movement, age, and 

other factors.14 The neurogenic inflammation theory of keloids explains the expansion of keloids in the direction 

of skin tension and the high tension at the perilesional site. Mechanosensitive receptors will be stimulated when 

the skin is stretched continuously and neuropeptide activity on skin inflammation can be observed in the form of 

erythema, edema, hyperthermia, and pruritus. Vasodilation in inflammation will increase growth factors such as 

transforming growth factor (TGF)-β which are found in higher amounts in keloid fibroblasts.6 

Interleukin 17 is a cytokine that plays an important role in the chronic inflammatory process.15 

Interleukin-17 levels increase in keloid tissue due to chronic inflammation that promotes fibrosis. Interleukin-17 

signaling has been reported to inhibit the autophagy process in fibroblasts via the signal transducer and activator 

of transcription (STAT)-3 pathway.  Disruption to the autophagy process can decrease collagen degradation 

resulting in increased collagen deposition in the extracellular matrix.16 

The results of this study showed that keloids in areas with higher mechanical strain had higher IL-17 

expression than in other areas. The results of this study are supported by research by Lee et al (2020) that stated 

that IL-17 expression is higher in perilesional keloid lesions which have a higher level of inflammation than in 

intralesional areas. Continuous local inflammation can increase the expression of stomal-derived factor (SDF)-1 

and stimulate the recruitment of Th-17 cells resulting in a local increase in IL-17 levels.12 

This study is limited by the small number of study subjects. Further studies with larger sample sizes are 

required to generalize the study outcome. 

 

V. Conclusion 
IL-17 expression is higher in high-tension keloid areas than in other areas 
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