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ABSTRACT: OBJECTIVE: To investigate the 

effects of MN and MN + i-PRF on GT and 

keratinized tissue width  (KTW) in individuals with 

thin gingival phenotypes.  

METHODOLOGY: In this randomized, split-
mouth clinical trial, 15 healthy patients with thin  

gingival tissue (less than 1.5 mm) were included. 

Each patient received two treatments: 

Microneedling (MN) on one side of the mouth, 

Microneedling + injectable platelet-rich fibrin (MN 

+  i-PRF) on the other side of the same dental arch. 

Both treatments were done 4 times, with 10-day  

intervals between each session. The research 

measured gingival thickness (GT) and keratinized 

tissue  width (KTW) and Plaque index and gingival 

index  
These measurements were taken at baseline, and 

again at 1, 3, and 6 months after treatment.  

RESULT:  

The results of the present study showed that both 

techniques demonstrated a statistically significant  

increase in gingival thickness (GT). GT showed a 

statistically significant increase from baseline  

(0.453 ± 0.069 mm in MN, 0.451 ± 0.069 mm in 

MN + i-PRF) (p = 0.81) to 1 month (0.567 ± 0.075 

mm in MN, 0.649 ±0.075 mm in MN + i-PRF) (p < 

0.001*). A follow-up at 3rd month (0.566 ± 0.076 

mm in MN, 0.647± 0.091 mm in MN + i-PRF) (p < 
0.001*) and 6th month (0.564 ± 0.076  mm in MN, 

0.644 ± 0.089 mm in MN + i-PRF) (p < 0.001*) 

showed a statistically significant  increase. 

Intergroup comparison showed a statistically 

significant GT increase in MN + i- PRF sites at  all 

the time intervals. No, statistically significant 

difference in keratinized tissue width (KTW) was  

observed in both groups from baseline to 6 
months.  

CONCLUSION: Utilization of MN+i-PRF stands 

as a minimally invasive, nonsurgical method to  

improve GT. Using i-PRF as an additional 

component demonstrated more favorable outcomes  

compared to using MN alone in enhancing tissue 

thickness. 

 

I. INTRODUCTION 
The gingival phenotype, encompassing 

both gingival thickness (GT) and keratinized tissue 

width  (KTW), plays a pivotal role in determining 

the clinical outcome of periodontal, restorative, 

and  orthodontic treatments. A thin gingival 

phenotype is characterized by a delicate, highly 

scalloped  gingival margin and reduced soft tissue 

volume, making it more susceptible to recession,  

inflammation, and aesthetic complications 

following dental procedures1  

Various surgical interventions such as 
connective tissue grafts and free gingival grafts 

have been  traditionally employed to augment 

gingival thickness and improve the soft tissue 

biotype. Although  effective, these procedures are 

invasive, technique-sensitive, and often associated 

with patient  discomfort and donor site morbidity2. 
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As a result, the focus has shifted toward minimally 

invasive  regenerative techniques that enhance 
gingival phenotype with reduced patient 

morbidity.  

Micro needling (MN), also known as 

collagen induction therapy, has gained attention as 

a novel,  minimally invasive method to promote 

soft tissue remodelling by creating microchannels 

that  stimulate fibroblast proliferation, 

neovascularization, and extracellular matrix 

production3. When  combined with biologic agents 

like injectable platelet-rich fibrin (i-PRF), this 

approach can further  enhance wound healing and 

soft tissue regeneration due to the sustained release 
of growth factors such as PDGF, TGF-β, and 

VEGF1.  

i-PRF, a second-generation autologous 

platelet concentrate, is injectable, gel-free, and has 

been shown  to promote cell migration, 

proliferation, and collagen synthesis, making it 

particularly suitable for  periodontal and peri-

implant soft tissue applications4. The synergistic 

use of MN and i-PRF may offer  a promising 

alternative for non-surgical gingival augmentation, 

especially in patients with thin  biotypes where 
traditional grafting may not be feasible or 

preferred.  

This randomized clinical trial aims to 

evaluate and compare the effectiveness of 

microneedling with  and without injectable platelet-

rich fibrin in increasing gingival thickness and 

keratinized tissue width  in individuals with thin 

gingival phenotype.  

 

II. MATERIALAND METHODOLOGY: 
Patients from the Outpatient department, 

Department of Periodontology at YCMM and RDF 

Dental  College and Hospital in Ahedmadnagar, 

comprise the study population. The study protocol 

was  created in compliance with the 1975 Helsinki 

Declaration, as amended in 2013, and was 

approved by  the universities scientific and ethics 

council. This is a split-mouth randomized, triple-

blinded clinical  study reported in accordance with 

the CONSORT 2010 guidelines. Based on 

available literature, the  sample size was calculated 
using G* Power 3.1.9.2 software and was 

determined to be 15 participants  with 120 sites (60 

sites for each group). The level of significance (α) 

was set at 0.05, effect size at  

0.80 to achieve a power of 80 %. A total 

60 sites are allocated to group A (iPRFgroup) and 

60 sites to  group B (iPRF and microneedling)  

 

Inclusion criteria  

Patients in the age group of 18–55 years 

from both genders without any blood disorder and 
willing to  undergo treatment with informed 

consent were included. Sites with thin gingival 

phenotype (gingival  thickness<1.5 mm) in 

maxillary and mandibular canine and 1st premolars 

region, Plaque index (PI) <  1, Gingival index (GI) 

< 1, bleeding on probing score of <10 %were 

considered. 

 

Exclusion criteria  
Patients undergoing active orthodontic 

treatment, taking any medication that may cause 

gingival  enlargement or blood thinners, pre-
existing mucogingival deformities, bruxism, any 

previous history  of periodontitis or periodontal 

therapy, pregnant/lactating women, use of tobacco 

in any form, and any  systemic diseases.  

A detailed clinical examination, case 

history, and written informed consent were 

obtained from all the  patients along with a 

complete hemogram. Instructions regarding proper 

oral hygiene measures were  given. A full-mouth 

phase I therapy was performed. A periodontal re-

evaluation was done after 4–6  weeks of phase I 
therapy and patients exhibiting a gingival bleeding 

index of less than 10 % were  recruited in the 

study.  

The following clinical parameters were 

recorded at baseline, 1st, 3rd and 6th months 

postoperatively.  Gingival thickness, Keratinized 

tissue width  

 

Measurement of Gingival Thickness: The 

gingival phenotype was categorized as either thin 

or thick  according to the visibility. The GT 
measured with the help of no 15 endodontic 

spreader which is  placed in the centre of a 3mm 

diameter silicon disc. The gingiva was anesthetized 

by a topical gel. The spreader was inserted 

perpendicularly from the vestibular point at 1.5 mm 

apical to gingival  margin through the soft tissue 

until hard surface was felt. The penetration depth 

between the silicon  disc and spreader tip was 

measured.  

Keratinized Tissue Width (KTW): The distance 

from the free gingival margin to the MGJ was  

measured with periodontal probe at the mid buccal 
region.  

Mucogingival Junction (MGJ): The borderline 

between movable and immovable tissue, where 

tissue mobility is assessed by running a periodontal 

probe horizontally from the vestibule towards the  

gingival margin with light pressure, is utilized for 

MGJ assessment.  

 



 

       

International Journal Dental and Medical Sciences Research 

Volume 7, Issue 5, Sept – Oct 2025 pp 173-180  www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/6018-0705173180           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 175 

Randomization, allocation, and blinding  
Allocation of specific treatment to the 

procedure site was priory decided by computer-

generated  random sequence. 60 sites were assigned 

to group A (iPRF GROUP) and 60 sites to group B 

(iPRF  and microneedling). In this clinical trial; 

participants, outcome assessor (S.S) and statistician 

(S.K)  were blinded to the type of intervention 

being allocated. The povidone-iodine solution was 

used to  ensure extra oral asepsis and intraoral 

asepsis was ensured with a pre-procedural rinse of 

0.2 %  chlorhexidine gluconate. As part of the MN 

treatment, a lancet was used to puncture the 

keratinized  gingiva from the central tooth proximal 
to the distal gum line. One side of the front portion 

of the  mandible received just i-PRF injections 

(Group A), whereas the other side received MN 

plus i-PRF  injections (Group B). Before taking 

measurements and performing surgery, a local 

anesthetic gel was  applied to the patient's 

mandibular anterior region. MN and the i-PRF 

technique were performed on  patients four times, 

each separated by 10 days In group 2 venous blood 

sample was collected from  each patient using a 20-
ml injector, separated into two i-PRF tubes of 10 

ml each containing no  anticoagulant, and 

centrifuged at room temperature for 3 min at 700 

rpm (60 g force) with the  Choukroun PRF Duo 

Centrifuge.15 The i-PRF obtained was injected at 

the selected site into the  keratinized tissue using a 

0.25 mm (31G) x 6 mm needle, (BD GlideTM 

needle) insulin syringe until  the blanching and 

fullness of the gingiva were noted. A total of 4 

sessions were performed on the  individuals at 10-

day intervals. The clinical measurements of 

individuals were taken at baseline, 1st,  3rd, and 6th 
month during the follow-up sessions after the 

procedure. Post-procedural instructions  were given 

with a reinforcement of oral hygiene maintenance. 

Analgesics (Paracetamol 500 mg S–O–S) along 

with Chlorhexidine 0.2 % rinse twice daily for 14  

days was prescribed. Post-operative measurements 

were taken for Group 1 and 2.  

 

Group A  

 
                   A                                           B                                           C                                         D  

 

GROUP B  

 
                       A                                          B                                            C                                      D  

Group A: A - Preoperative measuring GT  

B - Lancet  

C – Micro needling  

D – Post operative  
 

Group B: A - Preoperative measuring GT  

B – i PRF  

C - i PRF injected to site  

D - Post operative 
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III. RESULT 
Table1. Demographics, Tooth Distribution, and Oral Hygiene Indices 

Group A  Group B  P value 

Tooth no   %  Tooth no   % 0.99 

13  8  53.3%  13  7  46.7% 

14  8  53.3%  14  7  46.7% 

23  7  46.7%  23  8  53.3% 

24  7  46.7%  24  8  53.3% 

33  7  46.7%  33  8  53.3% 

34  7  46.7%  34  8  53.3% 

43  8  53.3%  43  7  46.7% 

44  8  53.3%  44  7  46.7% 

Gender distribution 

Gender  Male  9  60%  Female  6  40% 

Oral Hygiene Indices 

Oral Hygiene Indices  baseline  1 month  3 months  6 months  P value  

<0.001  

<0.001 PI  0.93  0.48  0.53  0.52 

GI  0.93  0.48  0.53  0.52 

 

Values are Mean ± Standard Deviation (SD). Statistically significant improvement observed over  time 

using Friedman’s test (p < 0.001).  
 

A total of 120 sites were treated in 15 

individuals with a mean age of 26 ± 4 years, [60 %] 

males and  [40 %] females (Table 1). The loss to 

follow-up at 3 & 6 Months was n = 2 and it 

accounts to 13.3 %  and it is well within the 

acceptable rate of attrition in interventional clinical 

studies [<15 %].23 So, no  ancillary analysis was 

needed in the present study to compensate for the 

loss to follow-up patients.  

 

Table 2. Comparison of Clinical Parameters Between Groups and Within-Group Gingival  Thickness 

(GT) Changes Over Time 

Primary   

Outcome  

Time Group   

A<br>(Microneedling ) 
Mean (mm) ± SD 

Group   

B<br>(Microneedling + i-
PRF)  

Mean (mm) ± SD 

p-value 

Gingival   

Thickness   

Baseline  0.454 ± 0.068  0.451 ± 0.069  0.81 
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(GT) 1 Month  0.567 ± 0.075  0.649 ± 0.089  <0.001* 

3 Months  0.566 ± 0.076  0.647 ± 0.091  <0.001* 

6 Months  0.564 ± 0.076  0.644 ± 0.089  <0.001* 

Keratinized   

Tissue Width  (KTW) 

Baseline  3.50 ± 0.50  3.50 ± 0.50  1.00 

1 Month  3.57 ± 0.56  3.50 ± 0.50  0.50 

3 Months  3.58 ± 0.57  3.50 ± 0.51  0.50 

6 Months  3.50 ± 0.57  3.58 ± 0.51  0.50 

 

 

 

Within-Group Multiple Comparisons of Gingival Thickness (Bonferroni Post Hoc Test)  

Group  Comparison  Mean Difference (mm) 95% Confidence  Interval  p-value 

Lower  Upper 

Group A Baseline vs 1  

Month  

–0.113  –0.128  –0.099 

Baseline vs 3  

Months  

–0.113  –0.126  –0.100 

Baseline vs 6  

Months  

–0.112  –0.124  –0.099 

1 Month vs 3  

Months  

0.000  –0.003  0.003 

1 Month vs 6 Months  0.002  –0.002  0.005 

3 Months vs 6  

Months  

0.001  0.000  0.003 

Group B Baseline vs 1 Month  –0.201  –0.220  –0.182 

Baseline vs 3  

Months  

–0.196  –0.214  –0.177 

Baseline vs 6 Months  –0.193  –0.211  –0.175 
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1 Month vs 3  

Months  

0.005  0.001  0.008 

1 Month vs 6 Months  0.007  0.001  0.014 

3 Months vs 6  

Months  

0.003  –0.002  0.007 

 

No significant difference was 

demonstrated in the mean gingival thickness 

between 1st, 3rd and 6th  month. In group 2, the 

mean gingival thickness was significantly increased 

at 1st, 3rd and 6th month  as compared to baseline 

and the difference observed was statistically 

significant. (Table2).  

Keratinized Tissue Width; the mean keratinized 

tissue width at baseline in Group 1 was [3.50 ± 

0.50  mm] and Group 2 was [3.50 ± 0.50 mm] that 
was no statistically significant. The mean 

Keratinized  Tissue Width at 1st, 3rd & 6th month 

in Group 1 was [3.58 ± 0.57 mm] and in Group 2 

was [3.50 ± 0.51 mm] that was not statistically 

significant (Table 2).  

Plaque Index; The mean plaque index score at 

baseline was 0.93 ± 0.24, at 1st month was 0.48 ±  

0.21, at 3rd month was 0.53 ± 0.14 and at 6th 

month was 0.52 ± 0.14. This difference in the 

mean  plaque index Scores between different 00 

times intervals was statistically significant. 

Multiple  comparison of mean difference between 

different time intervals demonstrated that the mean 

plaque  scores was significantly reduced at 1st, 3rd 

and 6th month as compared to baseline (Table 1).  

Gingival Index; The mean gingival index scores at 

baseline was 0.93 ± 0.24, at 1st Month was 0.48 ±  

0.21, at 3rd month was 0.53 ± 0.14 and at 6th 

month was 0.52 ± 0.14. This difference in the 

mean  gingival index scores between different time 
intervals was statistically significant. Multiple  

comparison of mean difference between different 

time intervals demonstrated that the mean gingival  

scores was significantly reduced at 1st, 3rd and 6th 

month as compared to baseline (Table 1). 

However, the assessment of the factors-

plaque and gingival index was done to understand 

the patient’s overall oral hygiene status during the 

study period.  

 

Table 3. Correlation between Gingival Thickness (GT) and Keratinized Tissue Width (KTW)  Over Time 

Group  Time Interval  Pearson’s r  p-value 

GroupA   

(Microneedl  

ing) 

Baseline  0.67  < 0.001* 

1 Month  0.47  < 0.001* 

3 Months  0.44  0.001* 

6 Months  0.43  0.002* 

Group B (Micro needling + i-PRF) Baseline  0.70  < 0.001* 

1 Month  0.71  < 0.001* 

3 Months  0.69  < 0.001* 

6 Months  0.70  < 0.001* 
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The gingival thickness shows a significant 

strong correlation with keratinized tissue width in 
Group 1  & 2 (‘r’ = 0.67 & 0.70) respectively and 

the finding was statistically significant at baseline. 

In Group 1 & 2 the 1st month follow up there was a 

moderate and strong correlation between GT& 

KTW (‘r’ =  0.47 & 0.71) respectively that was 

statistically significant. In both the groups, follow 

up at 3rd and 6th  month showed a moderate 

correlation (‘r’ = 0.44 & 0.43) and strong 

correlation (‘r’ = 0.62 & 0.70)  respectively 

between GT & KTW and the findings were 

statistically significant (Table 3).  

* Statistically significant correlation (p < 0.05)  

 

IV. DISCUSSION 
The modification of gingival phenotype is 

increasingly recognized as a critical component for  

maintaining periodontal health and ensuring 

favorable outcomes in restorative, orthodontic, and  

implant therapies. Soft tissue phenotype 

modification therapy (PhMT), particularly when 

applied prior  to orthodontic treatment, may help 
prevent gingival recession and enhance periodontal 

stability by  augmenting the soft tissue profile.5  

While traditional techniques like 

connective tissue grafting have been widely used 

for increasing soft  tissue thickness, they are often 

associated with considerable patient discomfort and 

donor site  morbidity.6In light of this, minimally 

invasive procedures such as micro needling (MN) 

and injectable  platelet-rich fibrin (i-PRF) have 

emerged as promising alternatives.7,8 These 

techniques promote  regeneration by inducing 
controlled micro-injury (in the case of MN), and by 

releasing growth factors  and cytokines (through i-

PRF), thereby stimulating neocollagenesis and 

angiogenesis.9,10  

In this study, both treatment groups 

demonstrated a statistically significant increase in 

gingival  thickness (GT) from baseline to 1 month, 

which remained stable through the 6-month follow-

up.  However, the combination of MN with i-PRF 

(Group 2) consistently showed a greater and  

statistically significant gain in GT at all-time 

intervals when compared to MN alone (Group 1). 
This  is supported by previous studies by Ozsagir et 

al. (2019)8and Fotani et al. (2019) 11, which 

reported  enhanced outcomes in soft tissue 

thickness using the same combination approach. In 

correspondence  to present study a study done by 

Soundarajan S, Malaippan S showed similar results 

The study  results showed a significantly greater 

increase in gingival thickness (GT) in sites where 

both  MN and i-PRF injection was done, compared 

to i-PRF alone, with a p value of .0415. A study 

 done by Yadav A et al. also showed similar 

outcome Considering the higher gain in gingival 
 thickness and the added advantage of eliminating 

need for autologous blood withdrawal, 

 microneedling is potentially better than i-PRF for 

phenotype modification in thin periodontal  

phenotype individuals. 16  

Nevertheless, the MN-only group still 

showed a statistically significant improvement 

from  baseline, suggesting that MN, even in 

isolation, is an effective and less invasive method 

to  increase gingival thickness.  

In terms of keratinized tissue width 

(KTW), no statistically significant changes were 
observed in either group throughout the 6-month 

follow-up. This may be explained by the study 

design, which  involved non-recession sites with 

adequate pre-existing KTW and a limited 

observation period. It is  also worth noting that GT 

and KTW, although both part of the soft tissue 

phenotype, can behave  independently and vary 

site to site.  

Transgingival probing was chosen as the 

method for GT measurement due to its reliability,  

reproducibility, and simplicity.12 While advanced 
digital methods such as DICOM or STL data from  

intraoral scanners offer precision and high 

correlation with histological values, the 

accessibility and  cost-effectiveness of 

transgingival probing make it more suitable for 

clinical applications.12 Additionally, topical 

anesthesia was preferred over infiltration to prevent 

any volumetric bias from  anaesthetic fluid.  

The lancet device used in this study has 

practical advantages, especially for treating narrow 

and  delicate regions like the gingiva. The design 
ensures consistent pressure and depth of 

penetration,  reducing variability. The MN-induced 

micro channels likely contributed to enhanced 

tissue  remodelling via percutaneous collagen 

induction.  

i-PRF was prepared according to 

Choukroun’s protocol, wherein the injectable 

fibrin remains in a  liquid state for 15–20 minutes 

before forming a fibrin clot.13 this time window 

allows efficient  distribution of the i-PRF within 

the gingival tissues to support regeneration. The 

addition of i-PRF  may have amplified the 
regenerative cascade by delivering VEGF and other 

angiogenic factors  essential for vascularization and 

matrix formation.9,12  

Site selection focused on the canine and 

first premolar regions—areas particularly prone 

to gingival  recession due to their labial positioning 

and narrower KTW.14Furthermore, performing 

procedures on  contralateral quadrants helped to 
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minimize the cross-over effects of i-PRF 

application and improve  internal control.  
Although this study provides promising 

results, certain limitations must be acknowledged. 

Patient reported outcome measures (PROMs) 

and experience measures (PREMs) were not 

evaluated,  which could have added valuable 

insight into the subjective perception of both 

procedures.  Additionally, the short follow-up 

duration restricts our ability to assess long-term 

tissue stability.  Future studies with larger sample 

sizes, histological assessments, and long-term 

evaluation are  essential to validate and expand 

upon these findings.  

 

V. CONCLUSION 
Gingival recession is more commonly 

observed in individuals with a thin gingival 

phenotype and  narrow keratinized tissue width, 

particularly when subjected to orthodontic forces. 

The risk often  becomes clinically evident over 

time. Given the observed superior outcomes of 

microneedling (MN)  combined with injectable 
platelet-rich fibrin (i-PRF) over MN alone in 

improving soft tissue thickness, this minimally 

invasive phenotype modification therapy (PhMT) 

offers a promising  preventive approach. Especially 

in thin gingival phenotypes, it may contribute to 

long-term stability of the gingival tissues, enhanced 

periodontal health, and reduced patient morbidity, 

making it a  practical adjunct prior to orthodontic 

or restorative interventions. 
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