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INTROD
In 2016, t erican Academy of Periodontology (AAP) embarked on a Best Evidence

5

Consensu odel of scientific inquiry to address questions of clinical importance in

the treatment ofiperiodontal and peri-implant diseases and conditions. For each focused

Gl

clinical q ddressed below, there is a critical mass of evidence. However, by itself,

1

that evid , In the judgment of an expert panel convened by the AAP, insufficient to

d

support b clusions and/or clinical practice guidelines. Members of the expert panel

assem r this BEC have extensive knowledge of gingival phenotype and the effects of

pheno jcation therapy (PhMT) on periodontal health, on soft tissue around fixed

¥

dental prostheses, and in concert with orthodontic treatment. Specific clinical questions

|

were posed, and systematic reviews were performed on each of these questions. The expert

9,

panel deb merits of published data and experiential information and developed a

consensugistatement based on the best evidence available.

I

{

The purpose of tRis BEC was to define parameters for periodontal and peri-implant health

Ul

and arrive at nsensus regarding whether PhMT can help maintain or improve dental

health, arly prior to extensive restorative and orthodontic treatment. Recent

A

literature has defined periodontal and peri-implant health based on anatomic

characteristics of components of the masticatory complex, including 1) gingival thickness
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(GT) or peri-implant tissue thickness and keratinized tissue width (KTW); 2) bone

morphotyie; and 3) tooth dimension. However, with the publication of the 2018

Classificati Periodontal and Peri-Implant Diseases and Conditions, a new term --
periodont e — was adopted to describe the combination of gingival phenotype
H

(three-dimiénsional gingival volume) and bone morphotype (thickness of the bone plate)."?

1

This terrr@en extended to include peri-implant dimensions to describe the peri-

implant phen e.? (See Appendix 1 at the end of this consensus statement for a list of

acronyms used throughout the paper and Appendix 2 in the online Journal of

Periodontm definitions of terms and relevant background.)

This BEC mon the characteristics of thick and thin gingival/peri-implant phenotype,

with thin otype having increased risk for pathosis (recession, inflammation,

periodontih%‘implantitis). The dimensions of periodontal and peri-implant phenotype
differ i atients and those at risk for development of recession and marginal bone

loss. (See @iable 1 for dimensions of thick and thin periodontal/peri-implant phenotype and

potential utic interventions.) Improvement of the soft tissue component by
augmentin gival thickness and KTW was previously reviewed.*® Recent advances in
profesﬁcare and surgical interventions such as PhMT can improve therapeutic
outcom lents undergoing maintenance and in those requiring restorative, implant,

and orthodont';;reatment. PhMT intervention can involve modification of soft tissue,

bone, or ination of both.

The expert panel acknowledges the challenges in assessing potential applications and

benefits of PhAMT based on an analysis of current evidence. However, it looks forward to

This article is protected by copyright. All rights reserved. 3



future clinical studies that may provide answers where there are limitations in the current

evidence.

{

FOCUSE L QUESTION 1
N
Does the ification of gingiva from a thin to a thick phenotype contribute to the

maintenafice of periodontal health?

¢

Ina comp e attempt to address the broader question above, three clinically relevant

S

guestions nsidered: 1) What factors influence gingival phenotype? 2) What is the

U

influence gingival phenotype (thin versus thick) on gingival health? 3) Does the

)

modificat of gingiva from a thin to a thick phenotype in sites without mucogingival

defects ¢ to maintain periodontal health?

Ma

Gingiv , keratinized tissue width, and bone morphotype are three important

parametegs used to categorize periodontal phenotype. It is well known that areas exhibiting

[

a thin gin enotype, as well as a lack of attached gingiva, are more susceptible to the

O

occurrenc gival recession. Two systematic reviews from the 2014 AAP Workshop on

Enhancing§Periodontal Health Through Regenerative Approaches outlined the indications

1

|

for, an d the efficacy of, soft tissue non-root coverage and root coverage

procedures. th reviews noted that autogenous gingival graft and subepithelial

connective graft-based procedures provided the best clinical outcomes, respectively.

However, as a lack of selected studies that evaluated both components of the

A

gingival phenotype -- gingival thickness and gingival width. The systematic review for

focused clinical question 1 (above) concluded that subjects with thin and narrow gingiva

This article is protected by copyright. All rights reserved. 4



tend to have more gingival recession than those with thick and wide gingiva. Currently,

there is no published evidence to support that modification of thin to thick gingival

phenotypmintain periodontal health in sites without gingival recession or
mucoging ity.

Evidenchu strategy

For the f

{

C

guestion above, an electronic search of the Medline database from its
inception ln rch 2019, as well as an extensive manual search, yielded a total of 1,129

citations. Ato f 996 relevant articles were identified and, following careful screening, 30

us

articles we ded in the review.

[t

Clinical on 1: sub-question 1: What factors influence gingival

é

phen

M

Evidence eyaluated

I

7

A total o es”>! met the inclusion criteria and provided data for this question. All

O

studies ha s-sectional design.

Eviden nclusions

th

Current evidencesupports the following:

U

e Gingi ickness varies among different individuals as well as in different areas of

the within the same individual.’
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e There was a positive correlation between keratinized tissue width and gingival

thickness_in maxillary anterior teeth; however, evidence is lacking for other

5

|OC . 8-11

° M%tral incisors presented with the greatest mean gingival thickness,
N
o)

f My lateral incisors and canines.”*°

° Meillary’ateral incisors had the greatest KTW, followed by central incisors and

cam)
° Girﬂvenotype does not appear to be influenced by either age or sex; 101
ho s

ome studies report higher prevalence of thin gingival phenotype in

fer!ales than males.'®*®

o As cts have been reported to have thin gingival phenotype compared with
Ca

ucasl :;ubjects.”’lg’20 Though this suggests a population characteristic, other
popuiaEs cannot be assessed due to lack of studies.
° ere Is disagreement regarding whether tooth shape predicts gingival phenotype

an@the role of labial plate thickness on periodontal phenotype.12'13'18’21'26

Autho
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Clinical question 1: sub-question 2: What is the influence of the gingival

phenow versus thick) on gingival health?

Q.

N
Evidence luated

]

ies0121417.213236 et the inclusion criteria and provided data to address

C

A total of
this ques One study had a prospective cohort design; the other studies had a cross-

sectional

NUuS

Evidence- nclusions

d

Curre supports the following:

M

th was greater in subjects with thick gingival phenotype.**

e There is disagreement regarding the association of bleeding on probing (BOP) and

[

. . . . 17 4
thin val tissue.!”33?3

O

e Su ith thin tissue and narrow gingival width tend to have a higher incidence

12,14,17,35,36

of gingival recession. Periodontal health can be maintained in sites

i

L

thin gingival phenotype, provided good oral hygiene is performed and

iatrogenidifactors are absent.

Gl

A
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Clinical question 1: sub-question 3: Does the modification of gingiva from a

thin to athicbohenotype in sites without mucogingival defects contribute to

maintaidontal health?
]
Evidence @d

Reviewerwyot able to find any relevant articles that met the inclusion criteria to

address tEIS qStion. Studies focusing on treatment of existing gingival recession or
mucogingi cts were excluded because the goal of this question was to assess
whether tion of thin to thick gingival phenotype in sites without mucogingival

involvemehnt % s clinical value for maintaining periodontal health.

=

Evidence-based conclusions

Reviewers%ot able to find any relevant articles that met the inclusion criteria for this

question. O

ExpertHon thick versus thin gingival phenotypes and their influence
on a pat ingival health

The expert panel.acknowledges the difficulty in drawing specific conclusions from the data

in the ic reviews it considered.

The panel further recognizes that there are certain areas for which there is limited evidence.

As a result, the panel spent considerable time in discussion to arrive at a consensus on the

This article is protected by copyright. All rights reserved. 8



current status of gingival phenotype and its influence on gingival health, as well as to make

recommendations for future research. The following sections summarize the consensus of

{

the panel ts.

-

Gl

Potentialberrefits of PhMT on gingival health

efines a specific genetic trait while phenotype is a multifactorial

n of genetic traits and environmental factors. Gingival phenotype is site

(%) ()
© o

"contains components (GT, KTW, and bone morphotype) that may change
over time depending on environmental factors, and can be modified by PhMT.

ifications can create a more favorable environment for the prevention of

an

d the maintenance of periodontal health.

Ther variations in gingival phenotype among individuals, patterns of bilateral

VA

symmetry within individuals, and variation by tooth location. It is misleading to refer

to idual cases as thick versus thin. Rather, each individual area should be

dWased on genetic and environmental factors. Therapeutic intervention

¢]

sh based on the proposed treatment and the need for PhMT in that
rea.
e Pati ith thin gingiva (<1 mm, measured from within the coronal one-third of
th ontal soft tissue) are more prone to future gingival recession.

nts with a thin gingival phenotype, PAMT may contribute to the maintenance

..@

of periodontal tissue health and stability, especially in some Asian populations.****%

More studies are needed to characterize population characteristics.

This article is protected by copyright. All rights reserved. 9



e Any amount of gingiva is sufficient to maintain periodontal health in the presence of

optimal oFaI hygiene. However, whether the thickness and width of keratinized

gimmpact health in the absence of adequate oral hygiene remains to be
e .
[

° Sitmmucogingival defects and soft tissue thickness <1 mm would benefit from

| e

Ph(ET in’rvention and may require a secondary procedure to achieve optimal

ou
e Sites exhibiting soft tissue thickness >1 mm, measured from within the coronal one-

thi:(he periodontal soft tissue, are associated with more predictable

mgogingival surgery outcomes, as compared to sites presenting thinner tissue.

Limitati@hMT on gingival health

The bodyE’dence supporting the statements above emanates mostly from cross-
sectio ith limited outcome analysis.

Potentia“of PhMT on gingival health

The exper did not enumerate any risks other than those normally encountered with

surgical pscedures, which may include postoperative bleeding, infection, and poor healing.

This article is protected by copyright. All rights reserved. 10



Future research recommendations

Furthe needed:

f

° existing and develop new methods for measuring gingival thickness

P

[ |
GT). Ideally, GT measuring techniques should be easily performable and

andardized.

C

tify indications for and optimal timing and GT for interceptive PhMT.

ntify populations and sites exhibiting specific anatomical features that

enefit from interceptive PhMT.

Nu;

FOCUSE CAL QUESTION 2

d

What ct of surgically modifying soft tissue phenotype around fixed dental
prosthes

Several studies®”*° have examined the differences in the soft tissue complex between a
natural tLd an implant. Adjacent to the implant, oral epithelium has similar
keratinizaracteristics which merge into non-keratinized peri-implant sulcular
epitheliu 10 Similar to the structure around a tooth, a peri-implant supracrestal
tissue atti me? (old term: biological width)® consists of junctional epithelium (JE) and
connectiv adhesion apical to PISE.*® However, when looking at the connective tissue

component, ibers that insert in cementum in a perpendicular orientation are absent

aroundlimp! E ts. Instead, these connective tissue fibers run in parallel and circumferential
directions to the implant. The inner zone of this connective tissue compartment contains

fewer fibroblasts and blood vessels and is densely packed with collagen fibers. Since there

This article is protected by copyright. All rights reserved. 11



are no Sharpey’s fibers and cementum around dental implants, this weak coronal seal
renders implants more susceptible to pathogenic challenge and tissue inflammation.**

Therefore, ide KTW and a thick peri-implant soft tissue phenotype may be more crucial

42,43
h

to promo lant tissue healt than the conditions around a natural tooth.* In

N
addition, dgcades of clinical experience indicate that surgical modification of a thin to thick

F

soft tissu@ype around tooth-supported restorations is a best practice for preventing
gingival remand future loss of attachment. However, there is a lack of published data
regarding the clinical benefits of this conversion.

-

The syste!atic review for focused question 2 concluded that surgical modification of peri-

implant sm phenotype from thin to thick may decrease the occurrence of mucosal
a

recession implants.

EvideZ strategy

Electroni d hand searches yielded 1,831 entries. After screening titles and abstracts, 32
articles w, cted for full-text evaluation. Twenty-six articles were further excluded

from the ve and quantitative analyses. After full-text review, no literature regarding

tooth- rostheses was identified. For implant-supported prostheses, six articles*

> were in!uded for qualitative/quantitative analyses.

<
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Evidence-based conclusions

Current e"denc?upports the following:

mﬁcatlon of peri-implant soft tissue phenotype from thin to thick may
49,50

decrease the amount of mucosal recession around implants.
I
° hﬂ. gain of tissue thickness of approximately >1 mm can be expected after

so‘tissu,grafting procedures using autogenous connective tissue grafts.‘”'50

. Thml peri-implant soft tissues are associated with an increased risk of future

m;cession.“g’50
e In the width of keratinized mucosa using autogenous grafts may improve

blemndices and prevent interproximal marginal bone loss around dental

impla

ExperEon the effect of PhAMT around fixed dental prostheses

The exper! panel acknowledged the difficulty in drawing specific conclusions from the data

in the systérewews it considered.

The panel recognized that there are certain areas for which there is limited evidence. As a
result, spent considerable time in discussion to arrive at a consensus on the effect
of surgicak modifying the soft tissue phenotype around fixed dental prostheses as well as

to make Bendations for future research. The following sections summarize the

consen<panel of experts.

This article is protected by copyright. All rights reserved. 13



Potential benefits of PhMT around fixed dental prostheses

° we phenotype has been associated with more favorable outcomes following
co @ periodontal procedures, such as root coverage.

o §,f8SEHE PhMT to increase thickness can improve:
Estiretic

dictably increases soft tissue thickness by 1 mm which decreases show-

S

ugh of restorations, abutments, and/or implants.‘w’50

U

rrects ridge deficiencies to provide a more harmonious soft tissue

51-54

£)

architecture with adjacent teeth and prosthesis.

ften helpful in pontic sites to create a thicker tissue that can be contoured

d

improved esthetics.”

e and maintenance

o Provides soft tissue volume to develop more esthetic restoration
contours and decreases the potential need for restorations with ridge-lap
design.‘r’l'54

o When placing implant-supported restorations with a subgingival margin

or a restoration that limits access to peri-implant tissues, soft tissue PhMT

—
(o}

increase  KTW may improve patient comfort and oral hygiene

. 2
compliance.***

Author
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Comfort

Implant sites with a narrow band of KTW exhibited higher levels of

{

brushing discomfort.>®*’

1P

-l
c

on

o PPatients with implant-supported maxillary prostheses should be
evaluated in a long-term provisional to assess esthetics and speech.
Patients with a thin tissue phenotype may benefit from PhMT in order to
create displaceable tissue, allowing better pontic adaptation, less air

leakage, improved speech, and less food impaction.”®

dNUSC

Poten itations of PhMT around fixed dental prostheses

\Vi

e Literature has focused on buccal or lingual soft tissue, but not interproximal.

[ ]
—
>

Or

ack of data on long-term (more than 5 years) stability after PhMT.

e Th @ ack of studies on midfacial bone levels after PhMT.

th

Potenti f PhAMT around fixed dental prostheses

U

The expert did not identify any risks regarding surgical modification of soft tissue

phenotype d fixed dental prostheses other than those normally encountered with

A

surgical procedures which may include postoperative bleeding, infection, and poor healing.

This article is protected by copyright. All rights reserved. 15



Future research recommendations

° Hals are needed to further explore the effect of soft tissue phenotype

bn around tooth-supported fixed dental prostheses.

5

5t /@S /At focus on interproximal tissue are needed.

° Wwdly adopted in clinical practice, additional high-level studies are needed to

whether thickening the peri-implant soft tissue positively influences

et
eWI and peri-implant health and esthetic parameters.

e More res@arch is needed on mid-facial bone levels after PhMT.

. Stg needed to determine long-term performance (>5 years) of soft tissue
su in PhMT in both thickness and KTW when compared to the outcomes

d
Y

enous soft tissue grafts.

FOCUECAL QUESTION 3

Is period@ntal phenotype modification therapy beneficial for patients receiving

orthodon ent?

Adult orthodontics has become a popular dental therapy, yet both patients and dental
professi not fully aware of the potential risk for periodontal complications. It has
been docUmented that about 20-25% of patients may develop facial gingival recession 2-5

years afte ontic treatment.>®

Recent puinca;nsl"r"eo’61 indicate a higher incidence of bony dehiscence and gingival

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

This article is protected by copyright. All rights reserved. 16



arch expansion. The systematic review for focused clinical question 3 concluded that

periodontal phenotype modification therapy via corticotomy-assisted orthodontic therapy

(CAOT) ¢ imed with simultaneous bone augmentation (also termed periodontally

accelerat nic orthodontics [PAOO], surgically facilitated orthodontic therapy
H

[SFOT], & Wilckodontics™) may provide clinical benefits to patients undergoing

orthodon@ﬁent. The benefits of soft tissue augmentation alone during orthodontic

treatment be assessed on the basis of current evidence due to the limited number of

S

studies available on this topic.

U

Evidencé@search strategy

i

There is d number of published high-quality studies that address this focused

62-69 62,63

guestion. A total of 8 studies were included, 2 RCTs and 6 retrospective studies (3

9 Six studies®*®’

investigated bone grafting with corticotomy-assisted
orthodontic therapy (CAOT) and 2 studies®®® performed free gingival grafts prior to

orthodons treatment. Most of the studies of interest were limited to mandibular anterior

teeth.®>%

Evidence; conclusions

Within tions of the studies included in this review, evidence supports the
following:

J Phg be safely performed in the course of active orthodontic treatment via

3 riﬂ ate bone grafting with interradicular corticotomy.BZ’67

J The use of CAOT in PhMT can accelerate tooth movement and may reduce total

treatment time.®%®’

This article is protected by copyright. All rights reserved. 17



o PhMT can contribute to maintain or increase the thickness of facial bone in order to

withstand orthodontic tooth movement, especially in cases of mandibular

{

de sation.®*®’

J Ph tentially expand the limits of tooth movement, especially mandibular
H
indigors.°®®’

. PhAT with CAOT may maintain or slightly increase the width of keratinized tissue.®®

SC

Expert opinion on the benefit of PhMT for patients receiving orthodontic

0

treatme

acknowledges the difficulty in drawing specific conclusions from the data

[

The exper

in the sys eviews it considered.

d

The pa recognizes that there are certain areas for which there is limited evidence.

As a result nel spent considerable time in discussion to arrive at a consensus on the

WA

benefits of periodontal phenotype modification therapy for patients receiving orthodontic

treatmen as to make recommendations for future research. The following sections

1

summariz ahsensus of the panel of experts.

Potenti its of PhMT for patients receiving orthodontic treatment

g

Benefits include:

{

e En periodontal health through dentoalveolar augmentation along with

U

increasedg gingival thickness and KT width to prevent future gingival

n/attachment loss associated with orthodontic tooth movement.

A

e Increased stability of orthodontic outcomes.

This article is protected by copyright. All rights reserved. 18



e Reduced periodontal complications, especially gingival recession/attachment loss, in
some orthi)dontic patients.

e Sh orthodontic treatment time.

e In ievement of more optimal periodontal and orthodontic outcomes.

[
o Ex opportunities and increased boundaries for treating dentofacial
m@ns.
Pomduced need for extraction therapy in cases with crowding of Class Il
m jon requiring orthognathic surgery.
Reﬁ need for orthodontic camouflage and/or compromise during
degmpensation. Orthodontic camouflage is an alternative for the treatment of mild
to te skeletal discrepancies. The therapeutic objective is to correct the
malocclusion while trying to disguise the skeletal problem.

ncrease in oral cavity volume by optimizing dentoalveolar bone volume

thodontic boundaries to allow for increased limits for arch expansion.

Qr

Limitatig @ hMT for patients receiving orthodontic treatment
Limitation

by dental community and patent population due to potential additional

th

ects and cost of periodontal procedures.

[ ]
= Q
U

complexity in interdisciplinary case management and oversight required

essful outcome.

A

e Increased cost, treatment time, and the possibility of requiring multiple surgical

interventions. This is especially true in sites exhibiting extremely thin soft tissue

This article is protected by copyright. All rights reserved. 19



thickness whereby soft tissue augmentation is needed as a preliminary procedure

prior to the secondary corticotomy-bone augmentative procedure. This increases

thﬂ time, cost, and surgical procedures required.

ssful outcomes, malocclusion due to skeletal discrepancies may, at
[

tinmmre orthognathic surgery to be performed after PhMT to achieve optimal

o

€en@ results.

Potentiaﬁaf PhMT for patients receiving orthodontic treatment

Potential rj include:

e Ro ge

° Pumtalization

° Eﬂlary recession may occur

° ssociated with dentoalveolar surgery

Future r@ recommendations

More studie eeded to determine:

° rm outcome of PhMT on tissue health, stability, and tooth survival after

or*odontic treatment.

° W):e of bone grafting material produces the most predictable clinical

e How to reduce the degree of orthodontic relapse for mandibular anterior teeth after

orthodontic treatment.

This article is protected by copyright. All rights reserved. 20



e The effect of PhMT through soft tissue grafting techniques, materials, and

procedures on orthodontic treatment outcomes.

i

o W tissue PhMT or other soft tissue surgery is needed prior to bone PhMT to

p ugmentation outcome.

Ho

L

o W notherapeutic versus combination therapies can effectively permit

orfhodonfic movement of teeth with thin gingival phenotype with the least amount

C

ty.

Us

ing and treatment protocols.

CONSENSUS CONCLUSIONS

i

° Sumith thin tissue and narrow gingival width are more prone to recession.

increased with orthodontic therapy and may be clinically apparent over

reatment.

e Bone PhMT should be pursued prior to orthodontic treatment in patients with thin
phh when the necessary orthodontic tooth movement will compromise the
bing. Similarly, soft tissue PhMT may be needed to perform CAOT or in
cong i@n with bone grafting. There will be situations in which both bone and soft

entation are necessary.

the periodontist in terms of tissue augmentation necessary for long-term gingival

stability.

This article is protected by copyright. All rights reserved. 21



e Patients with thin gingival tissue and mucogingival defects may benefit from PhMT

interventiim and may require a secondary procedure to achieve optimal outcomes.

e Surgi odification of peri-implant soft tissue phenotype from thin to thick may
sli se the amount of mucosal recession around implants.
N

° Cempulations may be higher risk for needing PhMT, such as in some Asian

po@s. This is an area that needs validation.

e Ph orthodontic patients may enhance periodontal health and reduce

coﬁons, increase stability, and shorten orthodontic treatment time.
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Table 1: Phenotype dimensions and possible therapeutic interventions

Dental Dental Dental PhAMT Peri- Peri-implant [Peri-implant
hick Thin implant Thin PhMT
type | Phenotype Thick Phenotype
Phenotype
5.09- 2.75-5.44 | FGG, SCTG SxD SxD SCTG,
65mm mm >2mm* <2mm FGG
mean (mean
2mm) 4.15mm)
2mm*
1.24- 0.63- FGG, SCTG, SxD SxD SCTG,
79mm 1.24mm | filler substitutes | >2mm* <2mm FGG, filler
(mean substitutes
I mm* 0.80mm)
AD AD CAOT, SxD SxD GBR, filler
an 0.75 (mean CAOT+bone >2mm* <2mm substitutes,
mm) 0.34 mm) | augmentation bone
(PAOO, SFOT, grafting,
Wilckodontics) combination
of above
AD: anat imension as defined by range of variations in individuals and respective dental
anatomical s (i.e. incisors, canine, molars)
BT: bone thickness (thickness of the buccal plate)
CAOT: cort!otomy-assisted orthodontic therapy
FGG: free gj raft
GFR: guide egeneration
PAOO: peSdontaIIy accelerated osteogenic orthodontic
SCTG: subegpitheliahconnective tissue graft
SFOT: surg litated orthodontic therapy
SxD: surgi rmined/modified at the time of placement
*theraq
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Appendix 1: Acronyms used in the consensus statement

AD = anatomiggdimensions
BM-= bone (thickness of the bony plate)
BOP = Hfe robing

CAOT = corticotomy-assisted orthodontic therapy
FGG = free'gingivabgraft

GBR = gui neé\regeneration

S

GT = gingival thickness

JE = juncti elium

U

KT = kerati ue

f

KTW = keratiniz issue width

PAOO = pefiio ly accelerated osteogenic orthodontics (same as CAOO + PhMT, SFOT, and
Wilckodontics™

d

PhMT = phe modification therapy

PISE =

]

sulcular epithelium

RCTs = randomized controlled trials

I

SCTG =su | connective tissue graft

SFOT = surg acilitated orthodontic therapy (same as CAOO + PhMT, PAOO, and
Wilckodonti

SxD = surgi@ally determined

i
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