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Abstract 

Background and aim: Scarring is an important clinical problem that occurs because 

of skin damage. Each year, around 100 million individuals in the Western world 

develop new scars, some of which pose substantial issues for those who are affected. 

The purpose of this work was to compare the effect of platelets rich plasma (PRP) on 

hair transplantation in treatment of cicatricial alopecia 

Methods: This randomized control study was performed on 45 cases with 2ry 

cicatricial alopecia. The alopecic area of each patient was divided into two halves: 1
st
 

half (A) [hair transplantation without PRP injection] and 2
nd

 half (B) [hair 

transplantation after intradermal injection of autologous PRP in recipient site intra-

operative and two weeks postoperative]. Each patient was submitted to general 

examination, local examination of the donor and recipient sites, lab investigations. 

Results: PRP is rich in growth factors such as platelet-derived growth factor (PDGF), 

vascular endothelial growth factor, and epidermal growth factor. Our study suggests 

that it after hair transplantation is an effective treatment for cicatricial alopecia )CA). 

Conclusion: PRP has a high concentration of growth factors such as platelet-derived 

growth factor, vascular endothelial growth factor, and epidermal growth factor. Our 

study suggests that PRP is an effective treatment for CA. 
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Introduction 

Scarring is an important clinical issue that occurs because of skin injury. Each year, 

around 100 million individuals in the Western world develop new scars, some of 

which pose substantial problems for those who are affected. Visible hairless scars on 

the scalp caused by tumor removal, trauma, or other surgical procedures may be 

noticeable even if they are narrow 
[1]

. 

Reconstruction of scalp hair, frontal hairline, brows, eyelashes, moustache, side locks, 

or a beard around the chin animates the face, instils confidence, and interrupts the 

cycle of self-pity by providing a sense of completion and camouflage scars. Hair 

transplantation may be done alone or in combination with other reconstructive 

treatments. Hair transplants for scar camouflage were first utilized in the 1970s. 

During this time punch grafting was used as a therapy procedure. Standard punch 

grafting is what caused the look of "doll's hair" in general 
[2]

. 

Hair transplantation has improved over the years, and the present technique of 

employing follicular unit grafts has resulted in very natural-looking restorations for a 

range of regions, including the scalp, eyebrows, eyelashes, and beard regions. Hair 

may be obtained for facial hair transplants from the occipital and temporal regions, 

the same donor location utilized for scalp restoration 
[3]

. 

Platelet-rich plasma (PRP) is a plasma derivative that includes a high concentration of 

platelets approximately five times that of normal plasma (1,000,000 platelets/L on 5 

mL plasma). Numerous experimental and clinical research have utilized autologous 

PRP because of its benefits in stimulating angiogenesis and cell proliferation and 

improving healing. Platelets in blood plasma include three types of growth factors: 

platelet-derived growth factor (PDGF), vascular endothelial growth factor (VEGF), 

and transforming growth factor (TGF). These are protein molecules that, in contact 



 

 

with their respective receptors, act in tissue angiogenesis, stimulating the healing and 

growth of new organic structures 
[4]

. This experiment aimed to compare the efficacy 

of PRP on hair transplantation in the management of cicatricial alopecia. 

Patients and Methods 

This randomized control study was performed on 45 patients with 2ry 

cicatricial alopecia at The Plastic and Reconstructive Surgery Department, Tanta 

University Hospitals from January 2019 to January 2020, after approval of the study 

by the local ethical committee and obtaining written fully informed consent from the 

patients. 

Patients with 2
ry

 cicatricial alopecia in hair bearing skin and patients with any 

type of hair (silky, curly or normal hair) were included in the study.   

Patient with general debilitating diseases as diabetes or autoimmune diseases, 

patients with active skin diseases in recipient or donor sites, patients with no available 

donor sites and patients older than 50 years were excluded. 

The alopecic area of each patient was divided into two halves, 1
st
 half (A) 

received hair transplantation without PRP injection, and the 2
nd

 half (B) was hair 

transplantation after intradermal injection of autologous platelet rich plasma (PRP) in 

recipient site intra-operative and two weeks postoperative.  

Each patient underwent general examination, local examination of the donor 

and recipient sites, laboratory investigations. 

  



 

 

 

Statistical analysis  

SPSS version 23 (SPSS Inc., Chicago, IL) was used to assemble and analyze 

the data. Means (standard deviation [SD]) were used to present continuous variables, 

whereas relative frequency distributions and percentages were used to depict 

categorical variables. The Man-Whitney test was used to compare continuous 

variables. Statistical significance established at p ≤ 0.05. 

Results 

Most of patients had injection at anterior half of scar (53.3%), then posterior 

part of scar (31.11%). Mean number of transplanted hair (1.36 ±0.24 hair) ranged 

from (1-2 hair). Most common site of cicatricial was left side of the face (51.11%), 

then anterior scalp (20%), posterior scalp (22.22%) and right checks (6.7%). Most of 

cases due to old trauma (82.22%) and only two cases were due to burn (17.78%) as 

shown in Table 2 and Fig 1-4. 

Table 1: Disease characteristics of patients. 

Characteristics (N=45) 

Site of injection 

Anterior half of scar 

Posterior part of scar 

Right check "anterior 1/2 

Right eyebrow 

Left half of scar 

 

24 (53.3%) 

14(31.11%) 

3(6.7%) 

1(2.22%) 

3(6.7%) 

Site of cicatricial alopecia 

Left side of the face 

Anterior scalp 

Posterior scalp 

Right check 

 

23(51.11%) 

9(20%) 

10(22.22%) 

3(6.7%) 

Cause of cicatricial alopecia 

Old trauma 

Burn 

 

37(82.22%) 

8(17.78%) 
Data are expressed as number and percentage. 

 



 

 

 

Figure 1: Sites of injection 

 

 

Figure 2: Sites of injection. Blue: without PRP, Red: with PRP 

 

Figure 3: Site of Cicatricial alopecia 
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Figure 4: Site of Cicatricial alopecia after complete hair transplantation at the 

site of cicatricial alopecia 

Post operatively, patients had mean hair count of (14.89 ± 3.37 hair), mean 

hair density of (22.2 ±4.52 mm) as shown in table 3 and Fig 5 - 8. 

Table 2: Postoperative hair characteristics. 

Characteristics (N=45) 

Hair count 

(Mean ± SD)  

Range 

 

14.89 ±3.37 

(10-20) 

Hair density 

(Mean ± SD) 

Range 

 

22.2 ±4.52 

(15-30) 

Data are expressed as mean ± standard deviation and range. 

 

Figure 5: Postoperative hair characteristics. 
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Figure 6: Pre and postoperative patient after hair transplantation. 

 

Figure 7: Pre and Postoperative patient after hair transplantation. 

 



 

 

 

Figure 8: Pre and Postoperative patient after hair transplantation 

The mean hair count was significantly higher among group B (17.5 ± 3.5 hair) 

than group A (11.8 ±0.71 hair) (P=0.012). Also, mean hair density was significantly 

higher among group B (27.5 ± 3.4 mm) than group A (15.4 ±0.6 mm) (p<0.001). So 

PRP is better or there is no difference between these results as shown in table 3 and 

fig 9. 

Table 3:  Postoperative hair characteristics in both groups. 

 Group (A) (N=45) Group (B) (N=45) P-value 

Hair count 11.8 ± 0.71 17.5 ± 3.5 0.012*
1
 

Hair density 15.4 ±0.6 27.5 ± 3.4 <0.001* 

Data are expressed as mean ± standard deviation, 1: Man-Whitney test used, *: significant as p<0.05. 



 

 

 

Figure 9: post-operative hair characteristics in both groups. 

Discussion 

Cicatricial alopecia refers to a group of skin disease that eventually result in 

the irreversible loss of pigmented terminal hairs. They may cause physical discomfort 

as well as significant emotional and psychological distress in individuals. For many 

patients, obtaining effective and safe medical treatment is a difficulty 
[5]

.  

Surgical hair restoration can be an excellent reconstructive option, but many 

patients have limited donor resource from extensive hair loss affecting the donor 

region limiting the role of hair restoration surgery 
[6]

.   

(PRP)  provides patients with a possible new therapy alternative for scarring 

alopecia 
[7]

. 

Our patients had mean age of 27.4±7.7 with male predominance (86. 

7%).They had mean age of disease onset of 22.8 ± 7.2 and mean age at diagnosis of 

disease of 27 ± 7.6, while had a mean duration of disease of 4.8 ± 2.3 years. 

This agrees with 2017 International Society of Hair Restoration Surgery 

(ISHRS) practice census results, 597,181 patient hair transplant surgeries were 

performed over the globe. Between the ages of 30 and 50, 85.7 % of patients were 

males and 14.3 %were women 
[8]

. 
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Our study found that the most common site of Cicatricial was left side of the 

face (51.11%), then anterior scalp (20%), posterior scalp (22.22%) and right checks 

(6.7%). Most of cases due to old trauma (82.22%) and only two cases were due to 

burn (17.78%). 

In agreement with Su et al., 
[9]

 study who reported that Secondary cicatricial 

alopecia may be triggered by a numerous of cutaneous inflammatory processes or by 

physical trauma to the skin and its appendages. 

In our study, group A of hair transplantation had a mean hair count of (11.8 

±0.71), mean hair density of (15.4 ±0.6) and a mean hair diameter of (0.57±0.47). 

In a recent review which reported that, Although hair growth was initially 

great in patients who had successfully endured at least two years of stable illness after 

hair transplantation, recipient dominance resulted in graft site recurrence in many 

instances by four years post-transplant 
[6]

.  

PRP is a biological product defined as a component of the plasma fraction of 

autologous blood with a platelet concentration greater than the pre-centrifugation 

baseline. Consequently, PRP includes not only a high concentration of platelets, but 

also a full complement of clotting factors loaded with a variety of growth factors 

believed to encourage hair growth. Although not fully understood, the proposed 

mechanism of action of PRP is as follows: Platelet activation with thrombin or 

calcium chloride Degranulation of platelets Growth factors are released Increase 

dermal papilla cell proliferation by activating extracellular-regulated kinase and Akt 

signaling Anti-apoptotic properties 
[7]

. 

Our study found that, the mean hair count was significantly higher among PRP 

group (17.5 ± 3.5) than hair transplantation group (11.8 ±0.71) (P=0.012). Also, mean 

hair density was significantly higher among PRP group (27.5 ± 3.4) than hair 



 

 

transplantation group (15.4 ±0.6) (p<0.001). While hair diameter showed insignificant 

difference between both groups (p=1.00). 

In agreement with Dina, et al. 
[10]

 study, who noticed a general improvement in 

hair density following PRP treatment in both patients with cicatricial alopecia. 

Considering the etiology of PCAs, numerous properties of PRP may contribute to a 

favorable therapy response. To begin, PRP has been shown to increase beta catenin's 

transcriptional activity, resulting in the differentiation of stem cells into hair follicle 

cells.1 Additionally, PPR generates increased expression of MMP-1 and MMP-3, 

which degrades damaged extracellular matrix and stimulates the synthesis of new 

collagen via enhanced procollagen type 1.1 production. Additionally, PRP platelet 

granules include anti-inflammatory, proangiogenic cytokines like as TGF-ß and TGF-

ß1, which may contribute to PRP's efficiency in PCAs. 1  

Also, Alves et al. 
[7]

 reported that PRP has been shown to be helpful in treating 

androgenetic alopecia (AGA) in ten of twelve researches, with 6 of those studies 

exhibiting a statistically significant improvement in objective measures such as 

improved hair thickness and increased hair number following PRP therapy 
[11, 12]

.  

Four additional studies showed hair improvement (e.g., hair density, diameter) 

with PRP, although no p-values or statistical analysis was described 
[13, 14]

. 

Although Alves et al. 
[7]

 suggested that PRP is a potential treatment option for 

AGA.  

Conclusion 

Platelet-rich plasma is rich in growth factors such as PDGF, (VEGF), and 

epidermal growth factor. Our study suggests that it after hair transplantation is an 

effective treatment for Cicatricial alopecia. 
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