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ABSTRACT  
Context: Gingival hyperpigmentation is a common aesthetic concern, especially among individuals with high smile lines. 
To address this issue, gingival depigmentation procedures are often performed, with the scalpel technique being a widely 
used method. However, the healing process post-depigmentation is crucial for patient comfort, optimal results, and tissue 
regeneration. Injectable Platelet-Rich Fibrin (I-PRF), a second-generation platelet concentrate, has shown potential in 
enhancing wound healing through its regenerative properties that promote rapid epithelialization and soft tissue repair. 
Aim: The present study aims to compare and evaluate the healing efficiency of I-PRF following gingival depigmentation, 
both clinically and biochemically, to assess its potential benefits in post-operative recovery. 
Methods: A total of 20 systemically healthy patients aged between 18–40 years, presenting with aesthetic concerns of 
gingival hyperpigmentation, were selected from the outpatient department. A split-mouth, single-blinded study design was 
employed. Depigmentation was performed using the scalpel technique on both sites. One site was randomly selected using 
a coin toss to receive I-PRF along with Coe-Pack dressing, while the other site received only Coe-Pack. Clinical evaluation 
included the Visual Analogue Scale (VAS) on days 1, 3, and 7, and healing was assessed using the Healing Index and 
toluidine blue staining on days 3, 7, 14, and 28. 
Results: Sites treated with I-PRF demonstrated improved clinical healing, reduced discomfort, and enhanced 
epithelialization compared to control sites. 
Conclusion: I-PRF application appears to be an effective adjunct in promoting faster and more comfortable healing 
following gingival depigmentation. 
Keywords: - Gingival hyperpigmentation, injectable platelet rich fibrin, depigmentation. 
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INTRODUCTION  
In contemporary periodontal practice, esthetic 
considerations have become increasingly prominent, 

largely influenced by greater public awareness of facial 
and intraoral appearance. Today’s patients often seek 
dental treatments not only to maintain oral health but 
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also to enhance the visual appeal of their smiles. 
Gingival tissues, once primarily evaluated for their role 
in supporting periodontal structures, are now 
appreciated as critical elements contributing to a 
harmonious and attractive smile. Among various 
esthetic concerns, gingival hyperpigmentation has 
emerged as a frequent complaint, particularly in 
individuals with high smile lines where the gingiva is 
more visible during speech or smiling. (1) 
Gingival hyperpigmentation is characterized by dark 
brown to black discoloration of the gingival tissues. 
Although it is physiologic, benign, and asymptomatic, 
many individuals perceive it as unaesthetic, which can 
lead to reduced self-esteem and a negative impact on 
social interactions. The primary cause of this 
pigmentation is melanin, an endogenous pigment 
synthesized by melanocytes located in the basal and 
supra basal layers of the oral epithelium. The prevalence 
and severity of pigmentation can vary widely based on 
racial background, genetic predisposition, and other 
factors such as epithelial thickness, vascular supply, 
degree of keratinization, and hormonal influences. (2) 
To address this esthetic concern, numerous gingival 
depigmentation techniques have been developed. These 
include scalpel surgery, bur abrasion, electrosurgery, 
cryotherapy, laser ablation, chemical cauterization, and 
gingivectomy followed by free gingival grafting. (3) 
Among these, scalpel surgery and bur abrasion are the 
most commonly used due to their simplicity, cost-
effectiveness, and minimal equipment requirements. (4) 
However, these methods are associated with the creation 
of large open wounds, postoperative discomfort, and 
prolonged healing periods. As such, there is a growing 
need for adjunctive therapies that can enhance wound 
healing, minimize patient discomfort, and improve 
clinical outcomes. (5) 
In recent years, regenerative approaches have attracted 
considerable interest in periodontal therapy, particularly 
for their ability to improve soft tissue healing and 
regeneration. Among these, Platelet-Rich Fibrin (PRF), 
a second-generation autologous platelet concentrate, has 
demonstrated promising results. PRF is composed of a 
dense fibrin network enriched with platelets, leukocytes, 
and a variety of growth factors such as PDGF, TGF-β, 
and VEGF, all of which are critical in promoting 
angiogenesis, cellular proliferation, and tissue 
remodeling. (6) However, conventional PRF requires 
surgical manipulation and suturing for stabilization, 
which can be technique-sensitive and may reduce patient 
comfort. (7) 
Injectable Platelet-Rich Fibrin (I-PRF), introduced in 
2017, represents a significant advancement in platelet 
concentrate technology. Prepared using a low-speed 

centrifugation protocol without anticoagulants, I-PRF is 
a liquid formulation that gradually polymerizes into a 
fibrin matrix once injected. This injectable form allows 
for easier application, particularly in areas where 
suturing may be difficult or undesirable. Additionally, I-
PRF enables a sustained release of bioactive growth 
factors over a period of 7 to 10 days, thereby enhancing 
wound healing through improved angiogenesis, 
epithelial cell migration, and collagen synthesis. (7,8) 
Although I-PRF has shown considerable promise in 
regenerative periodontal and implant procedures, its role 
in post-depigmentation wound healing remains 
underexplored. Therefore, the present study aims to 
clinically and biochemically evaluate the efficacy of I-
PRF following gingival depigmentation (9) using the 
scalpel technique. The focus will be on assessing wound 
healing outcomes, (10) patient-reported comfort, tissue 
response, and overall esthetic improvement, thereby 
contributing valuable insight into the utility of I-PRF in 
minimally invasive esthetic periodontal therapy. 
 
MATERIALS AND METHODS 
This randomized, split-mouth interventional clinical 
study was conducted in the Department of 
Periodontology at Rishiraj College of Dental Sciences 
and Research Centre, Bhopal, following approval from 
the Institutional Ethics Committee. All procedures 
conformed to the ethical standards outlined in the 
revised Helsinki Declaration (2013). Prior to 
participation, written informed consent was obtained 
from each patient after a thorough explanation of the 
study’s objectives, methodology, potential risks, and 
expected benefits. 
A total of 20 systemically healthy patients, both male 
and female, aged between 15 and 35 years, were selected 
based on predefined inclusion and exclusion criteria. 
These individuals presented with moderate to severe 
physiological gingival hyperpigmentation (11) and had 
esthetic concerns related to the appearance of their 
gingiva. All patients exhibited bilateral, symmetrical 
melanin pigmentation in the anterior region of either the 
maxillary or mandibular arch, making them suitable 
candidates for a split-mouth design. Consequently, each 
patient contributed two comparable sites—one 
designated as the test site and the other as the control 
site—resulting in a total of 40 sites (20 tests and 20 
controls). Allocation of the test and control sites was 
randomized using the coin toss method to minimize 
selection bias. 
Inclusion criteria comprised systemically healthy 
individuals aged 15 to 35 years, presenting with 
moderate pigmentation (medium brown or mixed pink 
and brown shades), a thick gingival biotype, a plaque 
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index and gingival index score of less than 1, and a width 
of attached gingiva greater than 2 mm. (Figure 1) 
Patients were excluded if they exhibited a thin gingival 
biotype, gingival recession in the treatment area, a 
history of smoking or tobacco use, or systemic 
conditions such as diabetes, bleeding disorders, or active 
periodontitis. Additional exclusion criteria included the 
use of antibiotics or anti-inflammatory medications 
within the preceding three months, any periodontal 
surgery performed within the past six months, 
pregnancy or lactation, and current use of anticoagulant 
therapy. 
All selected participants underwent Phase I periodontal 
therapy, which included thorough oral prophylaxis and 
oral hygiene instruction. Patients were recalled one 
week later for surgical intervention, provided they had 
demonstrated good compliance and inflammation 
control. Local infiltration anesthesia using 2% 
lignocaine with 1:200,000 adrenaline was administered 
prior to surgery. The gingival depigmentation procedure 
was performed using the conventional scalpel scraping 
technique, in which the pigmented epithelium and a thin 
layer of underlying connective tissue were carefully 
removed using a sterile #15 scalpel blade. Care was 
taken to avoid excessive trauma or unnecessary tissue 
removal. (Figure 2) 
 
 
Following depigmentation, the test sites received topical 
application of Injectable Platelet-Rich Fibrin (I-PRF), 
which was allowed to clot in situ over the exposed 
connective tissue. Both the sites were covered with a 
non-eugenol periodontal dressing (Coe-Pak) to provide 
mechanical protection and promote healing. (Figure 3) 
I-PRF was prepared according to the protocol originally 
proposed by Choukroun and later modified by Miron et 
al. A 10 ml venous blood sample was drawn from each 
patient using a sterile syringe and transferred into 
additive-free plastic tubes. These were immediately 
centrifuged at 700 rpm (approximately 60 g) for 3 
minutes using a horizontal centrifuge. After 
centrifugation, the upper yellow-orange plasma layer—
representing I-PRF—was aspirated using a sterile 
syringe and applied directly to the test site. 
Postoperative care instructions were standardized across 
all patients. They were advised to avoid brushing in the 
treated areas for seven days, refrain from eating or 
drinking for at least one-hour post-surgery, and avoid 
consuming hot or spicy foods for the first 24 hours. 
Patients were instructed to use a soft-bristled toothbrush 
in the untreated areas and were prescribed analgesic on 
an as-needed basis.  

Patients were recalled for follow-up evaluations on 
postoperative days 3, 7, 14, and 28. At each follow-up 
visit, three primary clinical parameters were assessed. 
Pain intensity was recorded using the Visual Analog 
Scale (VAS), with a score ranging from 0 (no pain) to 
10 (worst possible pain). Wound healing was evaluated 
using Landry’s Wound Healing Index, which considers 
clinical signs such as tissue color, granulation, bleeding, 
epithelialization, and overall wound appearance. Re-
epithelialization was assessed using the Toluidine Blue 
staining test, which selectively stains immature 
epithelial tissue; minimal or no staining was interpreted 
as indicative of advanced epithelial coverage and greater 
tissue maturity. 
All clinical data collected during the study were 
statistically analyzed using SPSS software (version XX) 
[insert actual version used]. Continuous variables were 
expressed as mean ± standard deviation (SD). Intergroup 
comparisons between test and control sites were 
conducted using the independent t-test to evaluate 
differences in healing parameters and pain perception. 
Intra-group comparisons over time were analyzed using 
repeated measures analysis of variance (ANOVA) to 
assess healing progression within each group. A p-value 
of less than 0.05 was considered statistically significant. 
 
RESULTS 
The study comprised 20 systemically healthy 
participants with a mean age of 25 years, predominantly 
female (60%) as shown in the table 1. Clinical outcomes 
were assessed across four postoperative time points—
days 3, 7, 14, and 28—focusing on pain (VAS), wound 
healing (Landry’s Index), and re-epithelialization 
(Toluidine Blue staining). 
The intragroup and intergroup comparisons of Visual 
Analog Scale (VAS) scores demonstrated in table 2 
which shows a significant reduction in pain over time in 
both the test and control groups. In the test group, the 
mean VAS score decreased from 2.0 on day 3 to 0 by 
day 14, and this reduction was statistically significant (p 
< 0.05).  
Similarly, in the control group, the pain score reduced 
from 4.4 on day 3 to 0 by day 28, also with statistical 
significance. However, when comparing both group 
(intergroup comparison), the test group consistently 
showed significantly lower pain scores than the control 
group on day 3, day 7, and day 14, as evidenced by lower 
mean ranks and p-values of 0.001 at each interval. By 
day 28, both groups reported complete pain resolution 
(VAS = 0), and no significant difference was observed 
between them (p = 1.00).  
Overall, these findings indicate that while both groups 
eventually experienced full pain relief, the test group 



Role of Injectable PRF in wound healing: A Clinico-Biochemical split mouth study 

IJDDT, Volume 16 Issue 43s, 2026 Page 1077 
 

achieved faster and more significant pain reduction 
compared to the control group. 
As demonstrated in table 3 the study evaluated the 
Healing Index Scores over time within and between the 
test and control groups. In the test group, the mean 
healing score showed a significant and progressive 
increase from 3.4 ± 0.5 on day 3 to 5.0 ± 0.0 by day 28 
(p = 0.001), indicating consistent improvement in 
wound healing.  
Similarly, the control group also showed significant 
improvement over time, though starting from a lower 
mean score of 2.4 ± 0.5 on day 3, reaching 5.0 ± 0.0 by 
day 28 (p = 0.001). When comparing the two groups, the 
test group consistently demonstrated significantly 
higher healing scores than the control group on day 3, 
day 7, and day 14 (p = 0.001 for all), reflecting a faster 
rate of healing. However, by day 28, both groups 
reached complete healing with no statistically 
significant difference between them (p = 1.000).  
These findings suggest that while both groups achieved 
full healing by the end of the study period, the test 
intervention significantly accelerated the early phases of 
healing compared to the control. 
The table 4 demonstrates comparison of epithelialization 
index scores between test and control groups over 
different time intervals revealed that the test group 
experienced significantly faster wound healing. In the 
test group, the epithelialization score decreased 
markedly from 2.00 ± 0.65 on day 3 to 0.60 on day 7, 
and reached complete epithelialization (score 0) by day 
14, which was maintained through day 28.  
In contrast, the control group started with a higher score 
of 3.00 ± 0.65 on day 3, and although it gradually 
decreased to 1.80 on day 7, 0.80 on day 14, and 0.40 on 
day 28, complete healing was not achieved within the 
same period.  
Intergroup comparisons using showed that the 
differences were statistically significant at all time 
points (p < 0.05), with the test group consistently 
showing lower epithelialization scores (i.e., better 
healing status) than the control group. These findings 
indicate that the intervention used in the test group 
significantly accelerated epithelial wound healing 
compared to the control. 
 
DISCUSSION 
This randomized split-mouth clinical study aimed to 
evaluate and compare the healing outcomes of gingival 
depigmentation using the scalpel technique with two 
different postoperative approaches: injectable platelet-
rich fibrin (I-PRF) and conventional non-eugenol 
periodontal dressing (Coe-Pak). The main clinical 
parameters assessed were postoperative pain using the 

Visual Analog Scale (VAS), wound healing via 
Landry’s Healing Index, (12) and re-epithelialization 
evaluated by toluidine blue staining (13) over a 28-day 
period. 
The results demonstrated that the application of I-PRF 
significantly enhanced early wound healing and reduced 
postoperative discomfort compared to the control group. 
Pain scores were notably lower in the I-PRF group up to 
day 14, indicating improved patient comfort. This 
analgesic effect may be attributed to the anti-
inflammatory and regenerative nature of I-PRF, which 
is known to release key growth factors such as platelet-
derived growth factor (PDGF), transforming growth 
factor-beta (TGF-β), and vascular endothelial growth 
factor (VEGF). These molecules facilitate angiogenesis, 
fibroblast proliferation, and tissue regeneration essential 
processes for effective and comfortable wound healing. 
(14) 
In terms of wound healing, the I-PRF group consistently 
showed higher Landry’s Healing Index scores at early 
time intervals compared to the control. Although both 
groups achieved complete healing by day 28, the I-PRF 
group demonstrated significantly accelerated healing 
during the initial phase. This aligns with previous 
findings in the literature, including studies by Debnath 
and Chatterjee (15), Bansal et al. (16), and Dahiya et al. 
(17), all of which confirmed the superiority of PRF over 
traditional periodontal dressings in promoting soft tissue 
healing after gingival depigmentation. 
Re-epithelialization, another critical aspect of wound 
recovery, was markedly better in the I-PRF group, which 
showed complete epithelial coverage by day 14. In 
contrast, the control group exhibited slower 
epithelialization, with some sites still staining positive at 
day 28. These findings suggest that I-PRF may 
contribute to faster epithelial barrier restoration, 
reducing the risk of secondary infection and aiding in 
faster functional recovery. 
The split-mouth study design served to reduce inter-
individual variability and strengthen the comparative 
results. However, the study does present certain 
limitations, including a relatively small sample size and 
lack of long-term follow-up. Additionally, the absence 
of histological and biochemical analysis (such as 
gingival homogenates) to assess tissue-level changes 
limits the depth of biological understanding derived 
from the study. 
The findings also echo those of more recent research. 
Studies by Sari and Wibawa (18) and Seyma and Nebi 
(19) support the efficacy of PRF in improving wound 
healing outcomes, whether used as a membrane or 
injectable formulation. Ibrahim and Mandila (20) 
similarly found enhanced healing when I-PRF was 
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administered alongside laser depigmentation. Although 
our pain results extended up to 7 days, Ibrahim and 
Mandila noted pain differences only on the day of the 
procedure—highlighting some variability across 
methodologies. 
In conclusion, this study reinforces the clinical benefits 
of using I-PRF as a biocompatible, autologous adjunct 
in gingival depigmentation procedures. It improves 
healing, reduces pain, and accelerates re-
epithelialization without introducing synthetic 
materials. Future research with larger sample sizes, 
histological validation, and extended follow-up is 
necessary to confirm these results and explore long-term 
tissue stability and pigmentation outcomes. 
 
CONCLUSION 
The study concluded that the local application of 
injectable platelet-rich fibrin (I-PRF) after gingival 
depigmentation significantly improved wound healing 
and accelerated re-epithelialization. It also reduced 
postoperative pain and discomfort, leading to better 
patient satisfaction. I-PRF appears to be a promising 
natural biomaterial for enhancing healing in soft tissue 
procedures. However, further research with larger 
samples and longer follow-up is needed to validate these 
results. 
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FIGURE 1: Gingival hyper pigmented site with dummett score 3 at baseline 

 

 
FIGURE 2: Gingiva at maxillary arch immediately after depigmentation by scalpel and I-PRF application at test site 
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FIGURE 3: Closure of the depigmented area with Coe-pack dressing 

 

 
FIGURE 4: Healing after 3 days showing redness in gingiva and bleeding response on palpation 

  

 
FIGURE 5: epithelialization test with toluidine blue showing significant difference between test and control site 
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FIGURE 6: Healing after 7 days showing significant difference in redness of gingiva 
 

 
 

FIGURE 7: Toluidine blue epithelialization test showing more staining on control site 
 
 

 
 

FIGURE 8: Healing after 14 days showing almost pink gingiva and no response on palpation 
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FIGURE 9: Toluidine blue epithelialization test showing mild staining on control site 
 

 
 

FIGURE 10: Healing after 28 days showing all pink gingiva and no response on palpation 
 
 

 
 

FIGURE 11: Toluidine blue epithelialization test showing almost negative staining on both the sites 
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GRAPH 1: Gender distribution 
 
 
 

 
 
 

GRAPH 2: VAS at different time intervals in test group and control group 
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GRAPH 3: Healing index in test group and control group 
 
 
 

 
 

GRAPH 4: Epithelialization score in test group and control group 
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TABLE 1: Demographic distribution 
 

 N Minimum Maximum Mean Std. Deviation 

AGE 20 21 32 25.00 4.000 

GENDER F M    

 12 8    

      

 
TABLE 2:  Intra- and Intergroup Comparison of VAS Scores (Test vs. Control Groups) 
 

Time 

Point 

Group N Mean SD Intragroup 

Mean Rank 

Intergroup 

Mean Rank 

P - Value 

Day 3 

 

Test  20 
2.00 ± 

1.298 
4.00 14.50 0.001 

Control  20 
4.40 ± 

2.210 
4.00 26.50  

Day 7 

 

Test  20 
0.60 ± 

0.821 
2.40 13.30 0.001* 

Control  20 
2.40 ± 

1.536 
3.00 27.70  

Day 14 

 

Test  20 
0.00 ± 

0.000 
1.80 14.50 0.001* 

Control  20 
0.60 ± 

0.503 
1.80 26.50  

Day 28 

Test  20 
0.00 ± 

0.000 
1.80 20.50 1.000 

Control  20 
0.00 ± 

0.000 
1.20 20.50 
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TABLE 3: Intra- and Intergroup Comparison (Test vs. Control Groups) of Healing Index Score 
 

Time 

Point 

Group N Mean ± SD Mean Rank 

(Intragroup) 

Mean Rank 

(Intergroup) 

P Value 

Day 3 Test 20 3.40 ± 0.50 1.20 28.10 0.001 

Control 20 2.40 ± 0.50 1.10 12.90 

 

Day 7 Test 20 4.00 ± 0.65 2.00 26.90 0.001 

Control 20 3.20 ± 0.41 2.00 14.10 

 

Day 14 Test 20 4.80 ± 0.41 3.30 26.90 0.001 

Control 20 4.00 ± 0.65 3.00 14.10 

 

Day 28 Test 20 5.00 ± 0.00 3.50 20.50 1.000 

Control 20 5.00 ± 0.00 3.90 20.50 

 

 
 
TABLE 4: Intra- and Intergroup Comparison (Test vs. Control Groups) of Epithelialization Index Score 
 

Time 

Point 

Group N Mean ± SD Mean Rank 

(Intragroup) 

Mean Rank 

(Intergroup) 

P Value  

Day 3 Test 20 2.00 ± 0.65 4.00 13.70 0.001 

Control 20 3.00 ± 0.65 4.00 27.30 

 

Day 7 Test 20 0.60 ± 0.50 2.60 11.70 0.001 
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Control 20 1.80 ± 0.41 3.00 29.30 

 

Day 14 Test 20 0.00 ± 0.00 1.70 12.50 0.001 

Control 20 0.80 ± 0.41 1.70 28.50 

 

Day 28 Test 20 0.00 ± 0.00 1.70 16.50 0.002 

Control 20 0.40 ± 0.50 1.30 24.50 

 

 


