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ABSTRACT 

Hypertrophic scars are human dermal 

fibroproliferative disorder that occur following 

trauma, inflammation, surgery and burns. 

Connective Tissue Growth Factor (CTGF) is a 

cysteine-rich mitogen peptide that binds heparin 

and is secreted by fibroblasts after activation with 

Transforming Growth Factor beta (TGF ). 

Platelet-Rich Plasma (PRP) may serve as a 

source of different growth factors to induce 

fibrosis in hypertrophic scars. 

20 patients with hypertrophic scars in the age 

group (16 – 31) years were included in this study 

with 20 normal volunteers, PRP was injected in 

the Hypertrophic scars in each patient. Two 

punch biopsies were taken from every patient one 

before and one 13 days after PRP injection into 

the scars. Two serum samples were taken from 

every patient one before and one after PRP 

injection in the scars. One punch biopsy was 

taken from each control, one serum sample was 

taken from each control, CTGF level was 

measured in both tissue biopsies and serum 

samples using ELISA.          

There is a statistical significant increase serum 

level of CTGF after injection of PRP among 

patients (with p value 0.04), which indicated 

positive effect of PRP on increasing CTGF levels 

in serum. 

There is a statistical significant increase in tissue 

level of CTGF after injection of PRP among 

cases with (p value 0.03), which indicated 

positive effect of PRP on increasing CTGF levels 

in tissue. There is a statistical significant increase 

in tissue CTGF level after PRP injection between 

groups of study with (p-value <0.001). 

Key words: Hypertrophic scars, Platelet-Rich 

Plasma (PRP) and Connective Tissue Growth 

Factor (CTGF). 

Introduction 

Hypertrophic scars are human dermal fibropro-

liferative disorders that occur following trauma, 

inflammation, surgery and burns. Hypertrophic 

scars are raised, erythematous, pruritic, fibrous 

lesions that typically remain within the confines 

of the original wound. Hypertrophic scars are 

caused by excessive collagen synthesis and 

deposition by fibroblasts.]1[ 

https://www.sciencedirect.com/topics/medicine-and-dentistry/keloid
https://www.sciencedirect.com/topics/medicine-and-dentistry/erythema
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibrosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibrosis
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Healing of wounds is regulated by several cell 

types and by a cascade of peptides known as 

cytokines or growth factors. After an injury, 

growth factor secretion by platelets and 

macrophages is induced, and inflammation-

healing process is initiated.  Transforming growth 

factors-β (TGF-β1) plays key roles in wound 

healing.]2[ 

TGF-β1 favors the chemoattraction of monocytes 

and macrophages, and a combined attraction and 

proliferation of fibroblasts. Connective tissue 

growth factor is a cysteine-rich mitogenic peptide 

that binds heparin and is secreted by fibroblasts 

after activation with transforming growth factor 

beta.]3[  

In the adult mammal, CTGF functions as a 

downstream mediator of TGF-β action on 

connective tissue cells, where it stimulates cell 

proliferation and extracellular matrix synthesis. 

Platelet-rich plasma (PRP) is an autologous 

preparation of platelets in concentrated 

plasma.]4[ 

Various growth factors are secreted from α-

granules of concentrated platelets activated by 

aggregation inducers.]5[ 

Various studies have proved the clinical 

applications and results of PRP in the fields of 

dermatology . PRP has been used to treat acne, 

scarring, and alopecia. It is also effective for skin 

rejuvenation and tightening around the eyes.]6[ 

Subjects and Methods 

The patient group which included 20 patients 

with hypertrophic scars 13 females (65%) and 7 

males (35%). The control group included 20 

individuals 13 females (65%) and 7 males (35%) 

with no history of hypertrophic scars. The 

controls were age and sex matched to the 

patients. Diagnosis was made on clinical basis. 

Patients were of both sexes and of different age 

groups. Two biopsies were taken from each 

patient from the hypertrophic scar one before 

PRP injection and the other after 13 days of PRP 

injection in the scar. One biopsy was taken from 

each control. The selected area was cleaned with 

alcohol and 1 cc of Xylocaine was injected 

subcutaneously. A 2.5 mm punch biopsy was 

taken before and after PRP injection in the scar 

and from the control. Biopsies were kept directly 

into the refrigerator at -4 C. Biopsies were taken 

in outpatient clinic of Dermatology, STDs and 

Andrology department, Fayoum University 

hospital. Specimens were transported in a frozen 

state to the biochemistry department Kasr El 

Aini. Two serum samples were taken from each 

patient  one before PRP injection and the other 

after 13 days of PRP injection in the scar. One 

serum sample was taken from each control. 2 cc 

of venous blood had been collected from the 

anticubital vein using 21 G sterile 5 ml syringe 

under complete aseptic conditions. The whole 

blood sample was collected in plastic tubes. Then 

the whole blood was subjected t o a 800 D 

centrifuge at 500 rpm for 10 min to separate the 

plasma from the red and white cells. Serum 

samples were kept directly into the refrigerator at 

-4 C. Samples were taken in outpatient clinic of 

Dermatology, STDs and Andrology department, 

Fayoum University hospital. Specimens were 

transported in a frozen state to the biochemistry 

department Kasr El Aini. Patient received 1 

session of autologous intradermal PRP injection. 

Topical anesthetic cream (Pridocaine) was 

applied under occlusion 30 min before the 

session and then the skin was sterilized by 

alcohol . The area was injected with 1 ml insulin 

syringe 0.5 cm spacing between injection sites 

according to the scar extent. 

Results 
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This study was a case control study carried out in Dermatology, STDs and Andrology Department, 

Fayoum University. Twenty patients with hypertrophic scars were included. Twenty age and sex 

matched volunteers were included as a control group with no history of hypertrophic scars. 

1-Sex in different study groups: 

Males were 35% of the study group and 65% were females. There was no statistically significance 

difference P-value 0.2 between patient and control groups as regards sex distripution indicating that they 

were properly matched. 

Variables 
Cases 

(n=20) 

Control 

(n=20) 
p-value 

Gender 

Male 7 35% 12 60% 
0.2 NS 

Female 13 65% 8 40% 

2-Age among different study groups: 

The age of the case group ranged between (16-31 years) with mean (24.3 ± 5.7). The age of the control 

group ranged between (17-28 years) with mean (23.8 ± 5.1). There was no statistically significant 

difference P-value 0.4 regarding age between study groups, which indicates proper matching between 

case and control groups. 

Variables 
Cases 

(n=20) 

Control 

(n=20) 

p-

value 

Age (years) 

Mean /SD 24.3 5.7 20.8 4.5 0.4 NS 

3-Duration of the scar: 

The duration of the scar in the case group ranged between (6-24 months) with mean± SD (13.4 months ± 

6.6). 

Parameter Duration of scare (months) 

Minimum 6 

Maximum 24 

Mean 13.4 

SD 6.6 
 

Correlation between Serum CTGF level before and after injection of PRP and disease duration 

among cases: 
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There was no statistically significant correlation with p-value >0.05 between Serum CTGF level before 

and after injection of PRP and disease duration among cases. 

Serum CTGF 

level 

Disease duration (months) 

r p-value Sig. 

Before 0.11 0.6 NS 

After -0.24 0.3 NS 

Correlation between tissue CTGF level before and after injection of PRP and disease duration 

among cases: 

There was no statistically significant correlation with p-value >0.05 between tissue CTGF level before 

injection of PRP and disease duration among cases, on the other hand there is statistically significant 

negative correlation with p-value 0.03 between tissue CTGF level after injection of PRP and disease duration 

among cases which indicated increase in disease duration will associated with decrease in tissue CTGF level 

after injection. 

Tissue  CTGF 

level 

Disease duration (months) 

r p-value Sig. 

Before -0.34 0.1 NS 

After -0.48 0.03* S 
 

 

 

 

 

 

 

 

 

4-Causes of scars: 

Among cases 55% of them develop scar because of trauma, followed by 20% caused by infection, then 

15% caused by burn, and finally 10% caused by operations. 
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Variables Frequency (No.) Percentage (%) 

Trauma 11 55% 

Burn 3 15% 

Infection 4 20% 

Operation 2 10% 

 

5-Measurment of CTGF in Serum: 

1-Patient Group: 

a-level of CTGF in serum before injection of PRP among cases: 

The level of CTGF in serum before injection of PRP Ranged between (105 and 1200)with mean 

(342.7±69.7) ng/L. 

CTGF level 
Cases  (n=20) 

Mean SE 

Serum (ng/L)  342.7 69.7 

b-Level of CTGF in serum after injection of PRP among cases :  

The level of CTGF in serum ranged between (1550 and 160) with mean (513± 82.5) ng/L which was 

high. 

Serum CTGF level 
Cases  (n=20) 

Mean SE 

Serum (ng/L) 513.9 82.5 

55% 

15% 

20% 

10% 

Cause of scare among cases 

Trauma

Burn

Infection

Operation
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C- Comparisons of serum CTGF level before and after injection of PRP among cases:  

There was statistical significant increase in mean of serum level of CTGF after injection of PRP among 

cases, which indicated positive effect of PRP on increasing CTGF levels in serum. 

CTGF level 
Before (n=20) After (n=20) 

p-value Sig. 

Mean SE Mean SE 

Serum (ng/L) 342.7 69.7 513.9 82.5 0.04 S 

 

 

 

 

 

 

 

2-control group: 

a-level of CTGF in serum among controls: 

The level of CTGF in serum ranged between (200 and 650)with mean (375.3±33.3) ng/L. 

CTGF level 
Control  (n=20) 

Mean SE 

Serum (ng/L)  375.3 33.3 
 

b-Comparisons of serum CTGF level before injection of PRP in different study groups:  

There was no significance difference in serum CTGF level with p-value >0.05 between groups of study. 

CTGF level 
Cases  (n=20) Control (n=20) 

p-value  Sig.  

Mean SE Mean SE 

Serum (ng/L)  342.7 69.7 375.3 33.3 0.7 NS 

 

342.7 

513.9 

0
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Before After

Serum CTGF level before and after inection of 
PRP among cases  
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c-Comparisons of serum CTGF level after injection of PRP in different study groups:  

There was no significance difference in serum CTGF level after PRP injection with p-value >0.05 

between groups of study. 

CTGF level 
Cases  (n=20) Control (n=20) p-

value  
Sig.  

Mean SE Mean SE 

Serum (ng/L)  513.9 82.5 375.3 33.3 0.1 NS 

6- Measurment of CTGF in tissue: 

1- patient group: 

a- level of CTGF in tissue before injection of PRP among cases: 

The level of CTGF in tissue ranged between (1750 and 27000) with mean (7979.3±1580.8) ng/L. 

CTGF level 
Cases  (n=20) 

Mean SE 

Tissue (ng/gm) 7979.3 1580.8 

b-Level of CTGF in tissue after injection of PRP among cases : 

Level of CTGF in tissue ranged between (26600and 1600) with mean (15444.1± 11181.4) ng/L which 

was high. 

CTGF level 
Cases  (n=20) 

Mean SE 

Tissue (ng/gm) 11181.4 15444.1 

 

320

340

360

380

Cases Control

342.7 

375.3 
Mean serum CTGF level in 

different study groups 
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c-Comparisons of tissue CTGF level before and after injection of PRP among cases:  

There was statistical significant increase in mean of tissue level of CTGF after injection of PRP among 

cases, which indicated positive effect of PRP on increasing CTGF levels in tissue. 

CTGF level  
Before  (n=20) After  (n=20) 

p-value  Sig.  

Mean SE Mean SE 

Tissue (ng/gm) 7979.3 1580.8 11181.4 15444.1 0.03 S 

 

 

 

 

 

2-control group: 

a- level of CTGF in tissue among controls: 

The level of CTGF in tissue ranged between (2300 and 6900) with mean (3859.5±376.6) ng/L . 

CTGF level 
Control  (n=20) 

Mean SE 

Tissue (ng/gm) 3859.5 376.6 

b-Comparisons of tissue CTGF level before injection of PRP in different study groups:  

There was statistical significant high mean of tissue CTGF level among cases with p-value 0.01. 

CTGF level 
Cases  (n=20) Control (n=20) 

p-

value  
Sig.  

Mean SE Mean SE 

Tissue (ng/gm) 7979.3 1580.8 3859.5 376.6 0.01 S 
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c-Comparisons of tissue CTGF level after injection of PRP in different study groups: 

There was statistical significant high mean of tissue CTGF level after PRP injection between groups of 

study with p-value <0.001. 

CTGF level 

Cases 

 (n=20) 

Control 

 (n=20) p-value  Sig.  

Mean SE Mean SE 

Tissue (ng/gm) 11181.4 1544.1 3859.5 376.6 <0.001 HS 

 

Level of CTGF in serum among cases with one spin PRP method: 

Level of CTGF ranged between (1200 and 220) with mean (554.7± 98.8). 

Level of CTGF in serum among cases with two spin PRP method: 

Level of CTGF ranged between(1550 and 195) with mean (473.2± 136.5). 

Comparisons of serum CTGF level in different spins groups: 

There was statistical significant low level of serum CTGF level before injection of PRP among cases 

which do two spins. Also there is statistical significance increase in serum CTGF level after injection of 

PRP among patients whose samples treated by two spins, with p-value (0.03, and 0.04 respectively). 

On the other hand there was no significance difference in serum CTGF level after injection of PRP 

between groups under go one or two spins. Also there is no statistical significance change in CTGF level 

after injection of PRP among patients do one spin with p-value >0.05. 

CTGF level in 

serum (ng/L) 

One spin 

(n=10) 

Two spin 

(n=10) 
p-

value 
Sig. 

Mean SE Mean SE 

Before 491.8 122.7 193.5 22.6 0.03 S 

After 554.7 98.8 473.2 136.5 0.6 NS 

p-value 0.5 0.04   

Sig. NS S   
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Level of CTGF in tissue among cases which do one spin PRP method: 

Level of CTGF ranged between(26600 and 5437.)with mean(13467.9± 2440.2). 

Level of CTGF in tissue among cases which do two spin PRP method: 

Level of CTGF ranged between(19925 and 3600)with mean(8895± 1717.5). 

Comparisons of CTGF level in tissue different spins groups: 

There was no statistically significant difference with p-value >0.05 in tissue CTGF level before and after 

injection of PRP between samples undergo one or two spins.  

Also there was no statistically significant change with p-value >0.05 in tissue CTGF level after injection 

of PRP in each group of one and two spins.   

CTGF level in 

tissue (ng/L) 

One spin (n=10) Two spin (n=10) 
p-value  Sig.  

Mean SE Mean SE 

Before 833.7.5 2627.9 7621 1901.6 0.8 NS 

After 13467.9 2440.2 8895 1717.5 0.1 NS 

p-value 0.09 0.2   

Sig. NS NS   

 

Discussion 

Our study was designed to assess the effect of 

PRP injection on the level of CTGF in 

hypertrpphic scars by quantitative method using 

ELISA technique in both serum samples and 

tissue biobsies. Also we compared the level of 

CTGF in hypertrophic scars patients following 

PRP injection in scars with its level in normal 

healthy controls.]7[ 

491.8 554.7 

193.5 

473.2 
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Before After
Serum CTGF level before and after inection 

of PRP in different spin groups  

One spin Two spin
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There was no agreement among authors 

regarding whether number of spins in PRP 

preparation affects platelet concentration or not. 

Our study reveled that that there was no 

statistically significant difference with p-value 

>0.05 in tissue CTGF level before and after 

injection of PRP between samples undergo one or 

two spins.]8[  

In our study two biopsies were taken from each 

patient from the hypertrophic scars one before 

PRP injection and the other after 13 days of PRP 

injection in the scars. One biopsy was taken from 

each control .Two serum samples were taken 

from each patient one before PRP injection and 

the other after 13 days of PRP injection in the 

scars. One serum sample was taken from each 

control. 

Our data revealed that there was statistical 

significant increase in mean of serum level of 

CTGF after injection of PRP among cases ( with 

p value 0.04), which indicated positive effect of 

PRP on increasing CTGF levels in serum.]9[ 

This was consistent with Aghaloo et al. 2018 and 

Jakse et al. 2015 whose researches showed 

increased expression of CTGF in serum 

following PRP injection in androgenic 

alopescia.]10[ 

However, our study has 3 limitations. First, our 

study was a preliminary study. We included only 

20 patients who had hypertrophic scars, and the 

characteristics of 20 hypertrophic scar tissues do 

not represent all hypertrophic scar tissues. 

Second, when PRP is activated, the alpha 

granules release numerous proteins, such as 

PDGF, TGF‐β, vascular endothelial growth factor 

(VEGF), epidermal growth factor (EGF), and 

interleukin (IL)‐1.16, 17, 43 Therefore, we 

cannot conclude that  our study outcome was 

sufficient  because PRP includes many other 

growth factors that might influence the result. 

Third, our study is an in vivo study. The results 

of an in vivo study are always influenced by 

microcellular environments, unlike in vitro 

studies.]11[  

Conclusion 

In conclusion, PRP injection in hypertrophic 

scars results in elevation of both serum and tissue  

 

levels of CTGF which indicates its possible role 

in scars improvement. 
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