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Learning Objectives
• Identify the components of periodontal and peri-implant 

phenotype.

• Understand the impact of tissue phenotype on periodontal and 
peri-implant health.

• Discuss evidence-based indications and considerations for 
phenotype modification surgeries. 



In the consensus report the term biotype was replaced by phenotype



Phenotype 

.

the set of observable characteristics of an individual 
resulting from the interaction of its genotype with the 
environment. 

the term “phenotype” should not be used interchangeably 
with “biotype,” which refers to a set of organisms that 
share a specific genotype. 

[phe·no·type] noun 

https://www.google.com/search?sca_esv=458fc5d25ecd7a59&sca_upv=1&rlz=1C5CHFA_enCA1080CA1080&biw=1434&bih=788&sxsrf=ADLYWILUSHH4zRQtimNlknZZHmwf41YlVA:1720824300325&q=observable&si=ACC90nz-2feRzoY4yuySkO-aQE81LNQvFFSbiPvYZzpCNnD-wy1m6mptgF_6Iq9pJchp3YF-FSS6K9coAfSvJlG3nLf-6GS9MLDmsXL8ZE4-MlwiOfm8iBM%3D&expnd=1&sa=X&ved=2ahUKEwjA6pCJyqKHAxWMMDQIHW9FBmcQyecJegQINRAP
https://www.google.com/search?sca_esv=458fc5d25ecd7a59&sca_upv=1&rlz=1C5CHFA_enCA1080CA1080&biw=1434&bih=788&sxsrf=ADLYWILUSHH4zRQtimNlknZZHmwf41YlVA:1720824300325&q=genotype&si=ACC90nx67Z8g0WkBmnrPB4IqtqGvdnzDWjSH_U-a2Ami1DKWhw9PewWBx7t3ysBoIsNVFMTJta-Am1PgWKGjYS86PK-_UG4y_YyHIZWAbNhjF1N0jZScNtg%3D&expnd=1&sa=X&ved=2ahUKEwjA6pCJyqKHAxWMMDQIHW9FBmcQyecJegQINRAQ


Periodontal Phenotype 

Gingival Margin

Mucogingival Junction

Keratinized Tissue Width

Avila-ortiz et al. J Periodontol. 2020 
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*

*The American Academy of Periodontology and the 
European Federation of Periodontology recommended 
to categorize gingival thickness (phenotype) as 
• thin (probe visible, gingival thickness ≤1 mm) or 
• thick (probe invisible, gingival thickness >1 mm) 
(by the transparency of the periodontal probe through 
the gingival margin)



Thin Phenotype 
(probe visible, gingival thickness ≤1 mm)

Pini Prato et al. J Periodontol. 2023 
 



Thick Phenotype 
(probe visible, gingival thickness >1 mm)

Pini Prato et al. J Periodontol. 2023 
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2017 World Workshop defined the “periodontal 
phenotype” as the combination of the gingival 
phenotype, constituted by the keratinized tissue width 
and the gingival thickness, and the bone morphotype, 
that is, thickness of the alveolar bone plate.



Gingival Margin

Mucogingival Junction

Keratinized Tissue Width

Gingival 
Thickness

Alveolar Bone 
Thickness

Periodontal Soft Tissue 
Phenotype 

Avila-ortiz et al. J Periodontol. 2020 
 



Avila-ortiz et al. J Periodontol. 2020 
 

Mucogingival Junction

Peri- implant Soft Tissue 
Phenotype 

Peri-implant Bone Crest

Supracrestal Tissue 
Height

Mucosal
Thickness

Peri-Implant Bone 
Thickness

Keratinized 
Mucosa Width

Like the periodontal phenotype, the peri-implant 
phenotype is site-specific and may change over 
time in response to environmental factors. 

Mucosal Margin



Phenotype Modif icat ion Therapy 

.

Recent advances in surgical interventions now permit the 
modification of the masticatory complex, including 
keratinized tissue/mucosa width, connective tissue 
thickness, and bone morphotype. 

These surgical interventions to improve the dimensions of 
soft tissue, bone, or both are collectively referred to as 
Phenotype Modification Therapy (PhMT).



F r eq ue n t l y  

A s ked  
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When should we 
treat/refer a 
patient with 

Gingival 
Recession? 

Put some gums on ! 
Low-rise gums are so out of fashion ! 

1



When should we treat Gingival Recession? 

Esthetics 
Root sensitivity

Gingival recession > 3mm 
+

Lack of keratinized tissue
Frenum pull

Thin tissue phenotype 

Chan HL,, Oates TW. Does Gingival Recession Require 
Surgical Treatment? 2015

No



What is the best evidence consensus on treatment of Gingival Recession? 

• Autogenous Connective Tissue Graft (CTG) 

with a Coronally Advanced Flap is still 

considered as “gold standard” procedure for 

the treatment of single and multiple gingival 

recession when the treatment goal is root 

coverage + clinical attachment again.  

• Acellular Dermal Matrix Graft (primarily) and 

Xenogenic Collagen Matrix (secondly) may be 

considered as alternative soft tissue grafting 

materials. 

Chambrone L, Tatakis DN. Periodontal soft tissue root coverage procedures: AAP Regeneration Workshop. J Periodontol. 2015
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What happens if gingival recessions are left untreated? 

• Consistent evidence that untreated buccal gingival 

recession (GR) defects in individuals with good oral 

hygiene are highly likely (78% of defects) to progress. 

• In general, the preexisting amount of Keratinized tissue 

seems to influence the development and progression of 

GR during follow-up, with sites lacking KT seemingly 

more susceptible to further CAL loss. 

• Increased risk for root caries.

Chambrone & Tatakis 2016 Journal of Periodontology



What is the 
consensus on 

treatment of Lack 
of Keratinized 
Tissue Width? 

2

Anuja Doshi



What is the consensus on treatment of lack of keratinized tissue width? 

• The 2015 American Academy of 
Periodontology Regeneration Workshop 
concluded that there is no threshold amount 
of KTW that is required around teeth in the 
presence of optimal plaque control.

• However, in the presence of an inadequate 
plaque control, KTW ≥2 mm appears to be 
beneficial for preventing progressive 
attachment loss.

2015 American Academy of Periodontology Regeneration Workshop. 

Anuja Doshi



• Free Gingival Graft (FGG) stands true as the gold 
standard treatment for increasing Keratinized Tissue 
+ Deepening vestibule. 

• In 18- to 35-year long-term study, Agudio et al. 
corroborated the efficacy of FGG in maintaining the 
stability of the soft tissue, observing a tendency for 
the coronal migration of the gingival margin as well 
(creeping attachment). 

• Similarly, the untreated sites were found to be 
prone for an increase in their existing recessions or 
developing new ones. 

Agudio et al. J Periodontol. 2016Barootchi S, et al J Periodontol. 2020
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Phenotype 
Modification 

Therapy beneficial 
for Orthodontic 

Patients?

3



• It has been documented that about  25% of 
patients may develop facial gingival recession 2 
to 5 years after orthodontic treatment. 

• Recent literature indicates a higher incidence of 
bony dehiscence and recession in teeth 
exhibiting a thin periodontal phenotype 

• And in teeth exposed to orthodontic forces 
intended to move the dentition outside of the 
alveolar housing, such as arch expansion. 

Phenotype Modification beneficial for patients receiving Orthodontic treatment? 

Best evidence consensus: modifying periodontal phenotype in preparation 
for orthodontic and restorative treatment. J Periodontol 2019 



Thin Phenotype 
(probe visible, gingival thickness ≤1 mm)

Pini Prato et al. J Periodontol. 2023 
 



Thick Phenotype 
(probe visible, gingival thickness >1 mm)



Is phenotype modification therapy beneficial for patients receiving orthodontic treatment? 

Surgically Facilitated Orthodontic Therapy: An Interdisciplinary Approach

Bone  Phenotype 
Modification



Is phenotype modification therapy beneficial for patients receiving orthodontic treatment? • Phenotype modification via corticotomy-

assisted orthodontic therapy (CAOT) 

combined with simultaneous bone 

augmentation (also termed surgically 

facilitated orthodontics) may provide 

clinical benefits to patients undergoing 

orthodontic treatment. 

• Bone PhMT should be pursued prior to 

orthodontic treatment in patients with 

thin phenotype when the necessary 

orthodontic tooth movement will 

compromise the bony housing. 

Best evidence consensus: modifying periodontal phenotype in preparation for orthodontic and restorative treatment. J Periodontol 2019 



Does
Phenotype 

Modification Therapy 
contribute to 
maintaining 

Periodontal Health?

4



• Recent systematic review concluded that subjects with thin gingival phenotype tend to 

have more gingival recession than those with thick. 

• However, Periodontal health can be maintained in sites exhibiting a thin tissue 

phenotype, provided good oral hygiene is performed and iatrogenic factors 

(restorative/orthodontics) are absent. 

Does Phenotype Modification Therapy contribute to maintaining Periodontal Health? 

• Currently, there is no published evidence to support that modification of thin to thick 

gingival phenotype will maintain periodontal health in sites without gingival recession 

or mucogingival deformity. 

American Academy of Periodontology 
Best Evidence Consensus J Periodontol. 2019



• Phenotype Modification by using autogenous 

grafts or substitutes has been shown to 

effectively increase the GT. 

• The GT gained after soft tissue surgery can act as 

a predictor of gingival margin stability over time.     

A thickened gingival margin can protect from the 

trauma of toothbrushing, but can also result in 

the coronal migration of the gingival margin over 

time. 

• FGG is the only gingival augmentation treatment 

that had a tendency for recession reduction over 

time. 



• Gingival phenotype modification at the 

short term predicts the long-term stability of 

the gingival margin over 10 years. 

• In the presence of at least 1.5 mm of KTW, 

achieving a GT of 1.46 mm at 6 months 

after procedure was the key determining 

site characteristic for a stable gingival 

margin in the long term

Barootchi et al J Clin Periodontol 2022

Phenotype Modification Therapy and Long term Periodontal Health 
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Importance of  

Periodontal Phenotype
for Tooth Health

 



• Probing depths are greater in patients with thick 
gingival phenotype. 

• Patients with thin tissue and narrow gingival width 
tend to have a higher incidence of gingival 
recession. 

• Periodontal health can be maintained in sites 
exhibiting a thin gingival phenotype, provided good 
oral hygiene is performed and iatrogenic factors are 
absent.

Importance of  Periodontal Tissue Phenotype for Tooth Health

 



Importance of  Periodontal Tissue Phenotype for Tooth health

 • Any amount of keratinized gingiva is enough to maintain 
periodontal health in the presence of optimal oral 
hygiene. 

• Sites with mucogingival defects and soft tissue thickness 
< 1 mm would benefit from PhMT intervention and may 
require a secondary procedure to achieve optimal 
outcomes. 

• Sites exhibiting soft tissue thickness ≥ 1 mm are 
associated with more predictable mucogingival surgery 
outcomes, as compared with thin phenotype. 



Importance of  

Peri-Implant  Phenotype
for Implant Health

 



Avila-ortiz et al. J Periodontol. 2020 
 

Mucogingival Junction

Peri- implant Phenotype 
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Mucosal Margin



Clinical relevance of inadequate Keratinized Mucosa Width and Mucosal Thickness

• 2017 World Workshop concluded, the evidence is equivocal regarding the effect that 

the presence or absence of keratinized mucosa has on the long-term health of the peri-

implant tissues.

• However, there is increasing amount of high-level evidence that associates 

inadequate KMW (<2 mm) with peri-implant mucositis.

• A recent study found that a minimum amount of 2 mm of KMW was critical to 

minimize the incidence of peri-implant mucositis and future marginal bone loss in 

erratic maintenance compliers. 

Avila-ortiz et al. J Periodontol. 2020 
 

Monje A, Blasi G. J Periodontol. 2019 



Clinical relevance of inadequate Keratinized Mucosa Width and Mucosal Thickness



Clinical relevance of inadequate Keratinized Mucosa Width and Mucosal Thickness

Importance of keratinized mucosa around dental implants: Consensus report, Osteology Workshop 2022 



What sites lacking KMW should be recommended for Phenotype Modification Therapy? 

ü Recurrent inflammation of the peri-implant 
mucosa 

ü Pain or disturbance on brushing

ü Increased recession of the peri-implant mucosa

ü Lack of attached mucosa or a shallow vestibular 
depth that interferes with plaque control

ü Erratic compliers 

Importance of keratinized mucosa around dental implants: Consensus report, Osteology Workshop 2022 

When there is <2 mm of KMW Phenotype Modification could be considered especially 
when there is:



Does
Phenotype 

Modification Therapy 
contribute to 
maintaining 
Peri-implant 

Health?
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Phenotype Modification Therapy and long term Peri-implant health 

• Increased keratinized mucosa via soft tissue 

grafting is associated with a significant 

reduction in probing depth, soft tissue 

dehiscence, plaque index and improvement 

in aesthetics regardless of the soft tissue 

grafting material employed.

• Current long- term (12 years) clinical studies 

have shown stable and healthy keratinized 

peri-implant soft tissue even in the case of 

missing buccal bone at implant sites. 

Tavelli et al Peri-implant soft tissue phenotype modification and its impact on peri-implant health: A systematic review J Periodontol. 2021

Anuja Doshi



Soft tissue grafting procedures for gain of mucosal thickness resulted in significantly less marginal 

bone loss over time. 

Phenotype Modification Therapy and long term Peri-implant health 



Avila-ortiz et al. J Periodontol. 2020 
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Periodontal vs Peri-implant
• STH should not be used interchangeably with the 

analogous term “supracrestal tissue attachment,” 
which only applies to natural teeth, and that has 
recently replaced the classic term “biologic width.” 

• The peri-implant STH encompasses the sulcular 
epithelium, the junctional epithelium, and the 
supracrestal connective tissue, which is typically not 
attached to the abutment surface. 

• STH is usually taller than the supracrestal tissue 
attachment around teeth to an average magnitude 
of an additional 1.0 to 1.5 mm

Avila-ortiz et al. J Periodontol. 2020 
 



• This long-term study suggests the effectiveness of 
thick or surgically thickened soft tissue height 
around implants maintaining crestal bone levels. 

• A significant improvement in bone levels around 
implants was observed in the group with STH (> 2 
mm) during the 10 years follow-up period.

• However, a trend towards bone loss was identified 
in the thin tissue height group (≤ 2 mm). 

A. Puisys et al. Journal of Dentistry 

Clinical relevance of Supracrestal Tissue Height



• The available evidence is quite robust in this area. 
According to the findings reported in multiple clinical 
studies the STH plays a critical role in marginal bone 
loss patterns. 

• Short STH at the time of implant placement has been 
consistently associated with a variable amount of 
marginal bone loss.

• Current evidence indicates that this concept applies 
independently of the implant design (e.g., bone versus 
soft tissue level implant) and the restorative modality 
(platform switching). 

Clinical relevance of Supracrestal Tissue Height

Avila-ortiz et al. J Periodontol. 2020 
 



The Importance of 

for Implant Health

Peri-implant Phenotype 



Importance of  Peri- implant  Phenotype for Implant health

 
• Thin tissue phenotype and inadequate KMW (<2 mm) considered 

significant risk indicators for peri-implant disease and 
pain/discomfort during brushing.

• Dental implants should be placed “as deep as necessary, but as 
shallow as possible”.

• Increased keratinized mucosa via soft tissue grafting is associated 
with a significant reduction in probing depth, soft tissue 
dehiscence, plaque index and improvement in aesthetics



Importance of  Peri- implant  Phenotype for Implant health

 
Understanding the impact of different dimensional and 

morphologic features of the peri-implant mucosa on 

health and esthetic outcomes is fundamental to make 

appropriate clinical decisions in the context of tooth 

replacement therapy with implant-supported 

prostheses. 

A. Monje et al J Esthet Restor Dent. 2023



Anuja Doshi, BDS, MS
UNE College of Dental Medicine 

“With Great Power Comes Great Responsibil ity”
-  U n c l e  B e n , S p i d e r m a n



• First, we must appreciate that all this knowledge represents the culmination of years 
of histological and clinical studies which best support tissue health

• We know that when tissues are subject to inflammation, trauma, close proximity to 
restorative margins, or orthodontic treatment, these periodontal phenotype structures 
are challenged. 

• We also know with PhMT, we have surgical intervention strategies to make the tissue 
phenotype more resistant to remodeling effects.

• So, one can either respond reactively, in which case some of this issues discussed may 
occur and continue until the clinician takes the time to appreciate the tissue changes.

 

The                                              ApproachCognitive Clinician 



• Or a cognitive clinician can respond proactively, and recommend/refer the patient 

for PhMT such as gingival grafting, bone grafting/augmentation, or corticotomy-

bone grafting (surgically facilitated orthodontic therapy to alter the tissue 

phenotype in preparation for possible pathologic/iatrogenic insults. 

The                                              ApproachCognitive Clinician 

• The damaging results associated with peri-implantitis or orthodontic movement of 

teeth out of the bony housing may have significantly negative impacts and are 

more challenging to treat. 



Thank you!
anuja.doshi@dentistry.ubc.ca @gumsandroses


