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Educational Objectives
Following this unit of instruction, the practitioner should be able to:

1. Discuss the considerations for clinical and esthetic crown lengthening.

2.  Describe the components and dimensions of the supracrestal tissue attachment (STA) 
and the importance of the STA in restorative outcomes.

3.  Define periodontal phenotype and its role in maintaining periodontal and peri-implant 
health.

4.  Give examples of soft and hard tissue resection utilized for pre-prosthetic site 
preparation in partially or fully edentulous patients.

5.  Discuss prosthetic space requirements for implant restorations in the completely 
edentulous patient.
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Introduction
Tooth position and fixed and removable dental 
restorations have been associated with dental 
plaque retention and periodontal disease 
progression.1,2 Further, long-term restorative 
success requires attentiveness to the restorative-
periodontal interface, including: 

1) the supracrestal tissue attachment (STA),

2) adequate sound tooth structure,

3) an appropriate periodontal or peri-implant 
phenotype,

4) the creation of adequate sites for prostheses,

5) ridge preservation procedures after tooth 
extraction,

6) prosthetic space requirements, and 

7) access for oral hygiene measures.3-6 

This Quality Resource Guide will review the 
considerations for pre-prosthetic periodontal 
therapies to enhance oral health and restorative 
outcomes.

What is Supracrestal Tissue 
Attachment (STA), and how 
does it impact restorative 
success?
Supracrestal tissue attachment (STA) has been 
defined as the cumulative apical-coronal dimension 
of the junctional epithelium (JE) and supracrestal 
connective tissue attachment (SCTA).2,7  Variable 
measurements are recorded for components of 
the STA and the periodontal sulcus, with SCTA 
having the most consistency among individuals.8-10 
STA measurements vary based on tooth type, 
tooth surface, periodontal phenotype, attachment 
loss, and restorative margin position.8-14  Clinically, 
the measurement of STA can be confirmed with 
transgingival probing or parallel radiographs,  
but this is insufficient to differentiate between the 
individual components.15,16 In vivo studies have 
demonstrated that crown margins positioned within 
the JE or SCTA attachment apparatus have been 
associated with gingival recession, crestal bone 
loss, and connective tissue remodeling between 

0 to 8 weeks.17 It should also be noted that even 
in the presence of low, but consistent levels 
of supragingival plaque, sites with restorative 
margins placed in a manner that impinges upon 
the SCTA demonstrate increased gingival bleeding 
and other signs of gingival inflammation, increased 
probing depth and attachment loss.3,18 While it is 
unclear if the underlying cause of this progressive 
attachment loss is related to enhanced bacterial 
plaque retention, trauma, or a combination of these 
factors, encroachment of restorative margins within 
the STA has been identified as a contributing factor 
to progressive periodontitis and attachment loss.18 
Given these findings, determination of the location 
of the final restorative finish line and referral for 
clinical crown lengthening should encroachment 
of the STA appear eminent are critical to ensure 
adequate restorative margin seal and caries 
removal as well as promotion of the periodontal 
health and stability of the restored tooth.

Crown Lengthening Procedures 
(Functional and Esthetic):  
When, Why, and Hows
Crown lengthening procedures may be undertaken 
for a variety of reasons, including:

1) lack of adequate supragingival tooth structure 
or ferrule,  

2) exposure of sound tooth structure beyond 
subgingival caries or fracture,

3)  a need to avoid placement of the restorative 
finish line within the STA, and 

4)  establishing a normal relationship between 
the cemento-enamel junction (CEJ) and the 
osseous crest in instances of altered passive 
eruption resulting in short clinical crowns. 

Many clinical situations may present a combination 
of these scenarios in real-world applications and 
require clinicians’ judgment to determine the best 
course of action to retain and restore teeth. 

Functional or esthetic crown lengthening must 
involve the removal of both hard and soft tissue 
around the teeth to avoid soft tissue rebound and 
the potential need for repetition of the procedures. 

To allow adequate reduction, sufficient space for 
the STA, the ferrule length, and existing sound tooth 
structure are necessary. The ferrule is defined as 
“a 360-degree collar of the crown surrounding the 
parallel walls of the dentin extending coronally to 
the shoulder of the preparation.”19 It is generally 
accepted that the ferrule should be 1-2 mm 
apically to the most apical extent of a restorative 
core or buildup. Allowing for adequate ferrule 
through restorative marginal placement or clinical 
crown lengthening results in more predictable 
prosthetic outcomes.20,21 Methods used to enhance 
the clinical crown length, including clinical crown 
lengthening and orthodontic tooth extrusion, 
require altering the relative position of the tooth 
within the soft and hard tissue housing.

Crown lengthening procedures involve the resection 
of both hard and soft tissues of the periodontium. 
Initial soft tissue resection can be accomplished 
with various gingivectomy techniques, including 
using a scalpel blade, electrosurgery, or laser. Care 
must be taken to assess the width of keratinized 
tissue before resection to ensure that an adequate 
band of keratinized tissue remains to maintain 
adequate oral health and hygiene. It has been 
established that sites with >2mm of keratinized 
tissue width experience less gingival inflammation 
and progressive gingival recession.22,23 Further,  
at sites with subgingival restorative margin 
placement, a wider band of keratinized tissue has 
been recommended to enhance outcomes.24,25 

Prior to initiating clinical crown lengthening 
procedures, the approximate establishment of 
the finish line position is critical to accurate hard 
and soft tissue resection. To accomplish this, 
prior to initiation of the surgical crown lengthening 
procedures, excavation of caries and faulty 
restorations and placement of a quality provisional 
restoration allows for the most accurate intrasurgical 
assessment and access. Once the provisional 
restoration is completed, referral for completion 
of the clinical crown lengthening procedure and 
other needed soft tissue corrections. During 
the crown lengthening procedure, intrasurgical 
measurements should be carefully considered to 
ensure adequate reduction and space for STA. 
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greater incidence of peri-implant diseases, including 
peri-implant mucositis and peri-implantitis.33,36,37 

Given the critical impact of periodontal and peri-
implant phenotype on oral health, it is imperative 
that pre-restorative evaluation of periodontal 
phenotype and interventions to alter periodontal/
peri-implant phenotype be a part of treatment 
plans to achieve optimal oral health outcomes.

Restorative Site Preparation at 
Edentulous Sites for Conventional 
Removable Prostheses
Ideal restoration of edentulous, partially 
edentulous, and tooth replacement sites may 
require pre-prosthetic periodontal surgery. 
These procedures may include: alveoloplasty, 
tuberosity reduction and exostoses/tori removal, 
removal of redundant soft tissues, frenectomy, 

Differences in the overall reduction delivered 
during clinical crown lengthening procedures have 
been seen at different tooth sites, and gingival 
margin rebound can be expected at six months 
post-operatively based upon the position of the 
gingival tissues in relation to the post-surgical 
alveolar crest.26-28 Flap management during crown 
lengthening may affect healing outcomes. Overall, 
flaps replaced less than 3 mm from the bone 
after conventional osseous surgery were stable 
93% of the time at six months. Further, a linear 
relationship between final flap margin position and 
posttreatment tissue rebound has been shown.29 

In esthetic areas where gingival margin stability 
is critical, delaying final restoration placement 
for at least six months after crown lengthening 
may provide the most predictable outcome, as 
12% of treated sites exhibit between 2 to 4 mm 
gingival recession at six months post-operatively. 
Conversely, soft tissue rebound may also occur 
during this initial healing phase. Refinement of the 
provisional restoration during this healing period 
can help guide marginal tissue stability.30

Clinical crown lengthening procedures are resective 
in nature, and as such, they result in a reduction of 
the periodontal attachment apparatus on treated 
teeth and can also result in loss of attachment on 
the proximal surfaces of adjacent teeth. Careful 
presurgical assessment of the anticipated amount 
of hard tissue resection is necessary to determine 
the likely final crown-to-root ratio and stability. 
Further, in multi-rooted teeth, determination of root 
trunk length and assessment of likely furcation 
exposure if resection is completed in interfurcal 
areas should be considered. If the amount of 
bone removal necessary to allow for adequate 
sound tooth structure and ferrule would result 
in significant compromise to the periodontal 
apparatus support of the treated or adjacent 
teeth, other treatment plans should be considered. 
It should also be noted that in teeth that have 
been treated with clinical crown lengthening, 
alterations to the final restoration design, such as 
reducing buccal contour to facilitate oral hygiene, 
may be required to optimize the final result. 
Multidisciplinary collaboration in the surgical and 
restorative phases can allow for stable outcomes.

  Figure 1

Figure 1a: Thin, scalloped periodontal phenotype 

Figure 1c: Thick, scalloped periodontal phenotype

Figure 1b: Thick, flat periodontal phenotype 

Periodontal and Peri-implant 
Phenotype: Definitions and  
Pre-Prosthetic Alteration
Periodontal phenotype is a mechanism to 
characterize the overall anatomic characteristics 
of the masticatory complex, including: 1) gingival 
phenotype (three-dimensional gingival volume, 
including gingival thickness and keratinized tissue 
width) and 2) bone morphotype (thickness of 
the buccal bone plate).3,31,32 It should be further 
noted that in clinical practice, bucco-lingual tooth 
dimension and tooth position in the arch can impact 
the thickness of overlying hard and soft tissues over 
radicular surfaces.31,32  Periodontal phenotype has 
also been expanded to include peri-implant tissues 
(peri-implant phenotype).33 Types of periodontal/
peri-implant phenotype that have been defined are 
generally considered to include three categories:

• The thin scalloped phenotype has a more 
significant association with slender triangular 
crown shapes, subtle cervical convexity, 
interproximal contacts close to the incisal edge, 
a narrow zone of keratinized tissue,  thin 
delicate gingiva, and relatively thin alveolar 
bone (Figure 1a).

• The thick flat phenotype demonstrates more 
square-shaped tooth crowns, pronounced 
vertical convexity, more significant interproximal 
contacts located more apically, a broad zone of 
keratinized tissue, thick fibrotic gingiva, and a 
comparatively thick alveolar bone (Figure 1b).

• The thick scalloped phenotype shows thick 
fibrotic gingiva, slender teeth, a narrow zone 
of keratinized tissue, and pronounced gingival 
scalloping (Figure 1c).

Individuals/sites with thin periodontal phenotypes 
have a greater tendency to develop more 
gingival recession than individuals/sites with 
thick phenotypes.24,34 Phenotype modification of 
keratinized tissue width and gingival thickness 
influence the likelihood of recurrent gingival 
recession.35 When gingival thickness was greater 
than approximately 1.5mm, gingival margin 
stability could be obtained.35 Additionally, the thin 
peri-implant phenotype has been associated with a 
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yet to demonstrate clear superiority regarding 
a specific technique or choice of biomaterials. 
Especially at sites with a thin bone morphotype, 
a thin periodontal phenotype and in esthetically 
critical sites, ridge preservation to mitigate post-
extraction bone remodeling must be considered.

Prosthetic space should also be assessed prior 
to implant placement. Lack of adequate prosthetic 
space can lead to an increased rate of prosthetic 
failure due to weak prosthetic substructure. 
Additionally, lack of prosthetic space may lead 
to poor physiological contours of the prostheses, 
reduced interocclusal restorative space, lack of 
access for oral hygiene procedures, and poor 
esthetics.49 The prosthetic space is defined as 
the vertical distance from the soft tissue of the 
edentulous ridge to the occlusal surface of the 
opposing dentition (in an ideal occlusal relationship) 
across the arch.50 This space must accommodate 
the bulk of the restorative materials and abutments/
attachments and allow for a prosthetic design 
that facilitates esthetics, phonetics, and proper 
hygiene measures. Different types of restorations 
require varying space requirements, which must 
be considered during the treatment planning phase 
(Table 1).51-55 Accurately mounted casts are critical 
when measuring the available prosthetic space. 
This space can be measured through several 
methods:

• A periodontal probe or millimeter ruler may be 
used on mounted casts.

vestibuloplasty, and alveolar ridge preservation. 
Careful consideration should be used prior 
to hard and soft tissue resection to preserve 
natural alveolar bone contours and volume. When 
tooth extraction is necessary prior to restorative 
reconstruction, alveolar bone and prosthetic space 
requirements should be carefully evaluated to 
preserve as much bone volume as possible. 
The possibility of increasing vertical dimension 
should be assessed if additional prosthetic space 
is required for restoration. Further, bone grafting 
should be considered a potential treatment for 
inadequate ridge width, bony undercuts, and 
alveoloplasty. Alveoloplasty may be performed 
in conjunction with tooth extractions or prior to 
prosthetic reconstruction. It has been noted that 
simple extractions and extraction site compression 
resulted in the least amount of alveolar bone 
resorption.38 Other surgical procedures that may 
be necessary to allow the fit of removal prostheses 
include: tori and exostoses removal, excision of 
redundant or excess soft tissues, or frenectomy.39 

Dental Implant Supported 
Prosthetic Requirements and 
Considerations in Partially or 
Completely Edentulous Patients
Dental implant therapy requires adequate bone 
volume to support the dental implant fixtures 
and allow for osseointegration. Three-dimensional 
assessment of proposed dental implant sites is 
critical to ensure adequate support is available 
for dental implant restorations. The clinical goal 
in implant therapy involving tooth extraction is 
to provide treatment that preserves the natural 
tissue contours of the alveolar ridge, as alterations 
may hinder optimal implant placement. The 
chief significance of ridge preservation is to limit 
alveolar ridge contraction over the healing period. 
Compared to unassisted socket healing, alveolar 
ridge preservation procedures significantly 
decrease the need for further ridge augmentation 
during implant placement.40-42 When combined with 
bone grafts, resorbable43,44 and nonresorbable45,46 
membranes have shown positive results in ridge 
preservation. Recent systematic reviews47,48 have 

• Radiographic measurements may be taken 
after capturing a patient’s and prosthesis’s 
CBCT image using a dual-scan protocol and 
imaging software. Measurements are taken 
from the intaglio surface of the denture to the 
occlusal surface utilizing fiduciary markers to 
align the prosthesis.

• Measurements may be made directly on the 
denture prosthesis using a gauge to measure 
the distance from the intaglio surface of the 
denture to the occlusal surface of the teeth.

In cases where prosthetic space is limited, and 
the patient requires additional restorative space 
to accommodate the thickness of the planned 
prosthesis, the practitioner must determine whether 
additional prosthetic space can be achieved 
through alveoloplasty or if altering the planned 
prosthesis is preferable to the patient (Figure 2). 
A rational, step-by-step approach should be taken 
to determine the optimal prosthesis, including an 
assessment of the existing space and an objective 
review of the risks and benefits of alveoloplasty 
and other prosthetic options. 

Alveoloplasty - Prosthetic space can be directly 
increased through bone removal from the alveolar 
crest. In this manner, alveoloplasty may be used 
alone or in combination with other modalities 
to gain sufficient prosthetic space.56 When 
determining the feasibility of alveoloplasty, the 
clinician must consider the potential remaining 
bone after adequate prosthetic space is achieved. 

Table 1 - Prosthetic Space Requirements for Common Prostheses Used in Oral 
Rehabilitation of Edentulous Arches

Type of Prosthesis Minimum Vertical Space

Non-splinted overdenture 10 mm - 12mm51

Bar overdenture 11 mm52, 13 mm - 14 mm51

Implant fixed crown and bridge 7 mm - 8 mm53 (cement-retained prosthesis)
7.5 mm54 (screw-retained prosthesis)

Fixed screw-retained hybrid > 15 mm55 

Fixed screw zirconia prosthesis 10 mm - 12 mm56
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  Figure 2

Figure 2a: Mounted stone casts demonstrating inadequate 
prosthetic space for implant restorations at #30, 19

Figure 2b: Clinical photographs of inadequate prosthetic space for implant 
restorations at #30, 19

Figure 2c: Intrasurgical photograph of maxillary tuberosity 
reduction to achieve adequate prosthetic space.

Figure 2d: Post-operative clinical photographs demonstrating increased 
prosthetic space to allow for implant restoration at #30, 19

Figure 2e: Mounted stone casts demonstrating the pre- and post-
surgical prosthetic space at implant site #30

Other treatment options should be considered 
if bone removal required to achieve necessary 
prosthetic space would compromise implant 
placement, underlying anatomical structures, or 
ideal interocclusal relationships. In severe space-
limits cases, alveoloplasty may be employed with 
other bone grafting procedures, such as sinus 
augmentation or lateral ridge augmentation, to 
improve residual bone volume or position for 
ideal implant placement. Alveoloplasty affords 
the practitioner control of bone removal to ensure 
adequate prosthetic space gain without affecting 
phonetics, esthetics, or vertical dimension after 
prosthesis placement and provides increased 
ridge width.55 Drawbacks of alveoloplasty include

the potential over-reduction of the alveolus, 
minimal residual keratinized tissue, or loss of 
cortical plate post-operatively. Furthermore, 
alveoloplasty may result in a challenging clinical 
situation for the practitioner if bone loss due 
to peri-implantitis occurs and implants must 
be replaced. Retrievability and the long-term 
outcome must be considered in cases where 
alveoloplasty is employed.

Increasing vertical dimension - The Glossary 
of Prosthodontic Terms defines the vertical 
dimension as the distance between two selected 
anatomic points.57 When the mandibular teeth 
are occluding with the maxillary teeth, the vertical 

dimension is defined as the vertical dimension 
of occlusion (VDO). In cases of occlusal wear or 
long-standing loss of posterior support, increasing 
the VDO prior to implant placement may be 
advantageous. Increasing VDO through altering 
the prosthesis in the maxilla has been reported to 
be more challenging versus the mandible, which 
may make this a more suitable option in cases 
of complete edentulism requiring restoration.58 

Increasing a patient’s VDO beyond diagnostically 
optimal, particularly in the maxilla, can lead 
to significant esthetic compromises, speech 
alterations, neuromuscular symptoms, and patient 
discomfort. An incremental approach to gradually 
increasing VDO in these cases is advised.59,60
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Reducing soft-tissue thickness - In cases of 
excessive sink depth (distance from the implant 
platform to the gingival margin), subsequent 
thinning of soft-tissue volume while maintaining 
an adequate zone of keratinized tissue should 
be considered, especially in cases with severely 
limited prosthetic space and significant thickness 
of overlying soft tissues. One notable rationale 
for soft-tissue reduction is the availability of 
attachments of sufficient height. That is, if the sink 

depth is high, an increased height of prosthetic 
attachments or abutments may be required. 
If such abutment heights are unavailable, the 
thinning of soft tissue in cases with excessive 
soft-tissue volume could allow for shorter implant 
attachments, which, in turn, will increase available 
prosthetic space. Use of this technique alone 
may be appropriate only where a minimal gain of 
prosthetic space is needed and depends upon the 
thickness of the existing soft tissue. 
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POST-TEST
Internet Users: This page is intended to assist you in fast and accurate testing when completing the “Online Exam.”  
We suggest reviewing the questions and then circling your answers on this page prior to completing the online exam. 
(1.0 CE Credit Contact Hour) Please circle the correct answer. 70% equals passing grade.

1. In cadaveric studies, which of the following was 
determined to have the most consistent dimensions 
between individuals?
a. Periodontal sulcus
b. Junctional epithelium
c. Supracrestal connective tissue attachment
d. All of these components are consistent between individuals

 2. In vivo studies have demonstrated that a crown 
margin positioned within the JE or SCTA attachment 
apparatus has been associated with gingival 
recession, crestal bone loss, and connective tissue 
remodeling between 0 to 8 weeks.

  Sites with restorative margins placed close to the 
alveolar bone demonstrate increased gingival bleeding 
and other signs of gingival inflammation only in cases 
of suboptimal plaque accumulation.
a. Both statements are true
b. The first statement is true, the second statement is false
c. The first statement is false, the second statement is true
d. Both statements are false

 3. Given the timeline for marginal stability after 
clinical crown lengthening, it is suggested that final 
restorations are completed at _________ months post-
surgically in esthetic areas.
a. 2 months
b. 3 months
c. 4 months
d. 6 months

 4. For the most predictable outcomes, it is recommended 
that definitive restorations are placed at least _______ 
months after crown lengthening to ensure gingival 
margin stability.
a. 2 months
b. 3 months
c. 6 months
d. 12 months

 5. Gingival phenotype is defined as:
a. Buccal bone plate thickness
b. Three-dimensional gingival volume
c. Keratinized tissue width
d. Tooth dimension

6.   Which of the following is NOT a periodontal phenotype?
a.  Thin flat phenotype
b. Thin scalloped phenotype 
c. Thick flat phenotype 
d. Thick scalloped phenotype

7.   Periodontal phenotype alteration may be performed to 
enhance gingival margin stability. What is the threshold 
gingival thickness above which gingival margin stability 
could be obtained?
a. 0.86mm
b. 1.13mm
c. 1.46mm
d. 1.81mm

 8. Assessment of prosthetic space allows for an 
understanding of optimal restorative options for 
implant-supported restorations in edentulous arches. 
Methods to measure available prosthetic space include 
all of the following EXCEPT:
a. A periodontal probe or millimeter ruler used on mounted casts
b. Intraoral measurements performed without prosthesis in place
c. Radiographic measurements taken after the capture of a CBCT 

image of both the patient and prosthesis using a dual-scan protocol 
and imaging software

d. Measurements made directly on the denture prosthesis using a 
gauge to measure the distance from the intaglio surface of the 
denture to the occlusal surface of the teeth

9. What is the prosthetic space requirement for a screw-
retained implant-supported prosthesis?
a. 7.5mm
b. 10mm
c. 12mm
d. 15mm

 10. Which of the following is a (are) method(s) to increase 
prosthetic space in an edentulous arch for implant-
supported full-arch restorations?
a. Alveoloplasty
b. Increasing vertical dimension of occlusion
c. Reducing soft-tissue thickness
d. All of the above
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Evaluation - Pre-Prosthetic Periodontal Surgery 1st Edition
Providing dentists with the opportunity for continuing dental education is an essential part of MetLife’s commitment to helping dentists improve the oral health
of their patients through education.  You can help in this effort by providing feedback regarding the continuing education offering you have just completed.

FOR
OFFICE

USE 
ONLY

Registration/Certification Information (Necessary for proper certification)

Name (Last, First, Middle Initial): __________________________________________________________________

Street Address: _____________________________________________________  Suite/Apt. Number _________

City:  ______________________________________   State: _______________   Zip: _____________________

Telephone:  _______________________________________ Fax: ______________________________________

Date of Birth: ______________________________________ Email:  ____________________________________

State(s) of Licensure: _______________________________ License Number(s): __________________________

Preferred Dentist Program ID Number: _____________________________   Check Box If Not A PDP Member

AGD Mastership:  Yes  No 

AGD Fellowship:   Yes  No   Date: ______________

Please Check One:   General Practitioner  Specialist  Dental Hygienist  Other

PLEASE PRINT CLEARLY

Please respond to the statements below by checking the appropriate box,  1 = POOR    5 = Excellent 
using the scale on the right. 1 2 3 4 5

 1. How well did this course meet its stated educational objectives?     
2. How would you rate the quality of the content?     
3. Please rate the effectiveness of the author.     
4. Please rate the written materials and visual aids used.     
5. The use of evidence-based dentistry on the topic when applicable.        N/A

 6. How relevant was the course material to your practice?     
7. The extent to which the course enhanced your current knowledge or skill?     

 8. The level to which your personal objectives were satisfied.     
 9. Please rate the administrative arrangements for this course.     

10. How likely are you to recommend MetLife’s CE program to a friend or colleague? (please circle one number below:)

            10          9          8          7          6          5          4          3          2          1          0
    extremely likely                                       neutral                                                                 not likely at all

  What is the primary reason for your 0-10 recommendation rating above?
    

11.    Please identify future topics that you would like to see:

 

Thank you for your time and feedback.

To complete the program traditionally, please mail your post test and registration/evaluation form to:
MetLife Dental Quality Initiatives Program  l  501 US Highway 22  l  Bridgewater, NJ 08807


