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Biological Width

Super-crestal Tissue Attachment
2017 world workshop

Nature barrier prevent entry of 
microorganism 

Gargiulo etal 1961







Biological Width violation

Why it is important? Tarnow 1986

At 1 and 2 weeks post-treatment the
margin showed a mild to moderate
inflammation.

Within 1 week post crown
placement, apical migration of the
junctional epithelium presented.

Following this migration, resorption
of crestal portions of the facial plate
occurred.



Biological Width

Clinical features of violating BW

Chronic pain after crown insertion.
Linear gingival inflammation only
around the restoration.
Localized gingival hyperplasia.
Bleeding on probing.
Gingival recession.
Pocket formation.
Bone loss.



Biological Width



Crest Positions

There are three 
categories of biological 
width based on the total 
dimension of 
attachment and the 
sulcus depth .

Kois 2000



Crest Positions



Crest Positions



Crest Positions



Crown 
Lengthening



Crown Lengthening
It is a surgical procedure used to expose a greater tooth structure while maintaining the 
biological width.(simple, compound, complex)

Insufficient abutment 
(no ferrule)

Deep cavity Esthetic Subgingival fracture



Indications for crown lengthening are:

To increase clinical crown height lost due to caries, fracture or wear

To access subgingival caries

To produce a „ferrule‟ for restoration

To access a perforation in the coronal third of the root

To relocate margins of restorations that are impinging on biological width.

Aesthetics

Short teeth

Uneven gingival contour

Gummy smile.

Contra-indications & Limiting Factors

Inadequate crown to root ratio

Non restorability of caries or root fracture

Esthetic compromise

High furcation

Compromise adjacent periodontium or esthetics 



How much mm is enough?

2.04 mm

Biological width

0.5 – 1 mm for bevel of finish line

3 mm of Ingber 1977

No violation of biological width



How many months are enough?

Epithelium attachment: 1-2 weeks

Connective tissue formation: 4-8 weeks

Periosteum: 3-6 months

Connective tissue maturation: 6-9 months

Bone stabilization: >6 months

Ramjfordb& Engler 1966
Wilderman 1970
Biagini 1988

2 Months

3-6 Months



How many months are enough?
Tissue rebound 0.26-3mm

Pontoriero 2001

During healing period marginal
tissue kept coronally shifting.

The first month showed the greatest
coronal growth.

The coronal growth decreased and
maintained after 6 months.



• Tissue rebound 2.9mm.
• Mean osseous reduction was 1mm,

bone resection more than 2 mm only
at 8% of sites.

Pontoriero 2001

Sufficient bone removal is important

(3mm from gingival margin in normal but we take 3mm 
from CEJ or restorative margin to decrease rebound) 

• Tissue rebound 0.26 mm.
• At 90% of treated sites, when 3 mm or

more of bone was removed.

Lanning 2003

Osseous resection



Case 1



Immediate post op 2 months post op

Case 1



Case 1

2 months post opInitial



However 3 years later

Initial 2 months post op 3 years post op

Insufficient bone reduction <2 mm



Message No. 1

Healing time

• Non esthetic zone 2-3 months
• Esthetic zone 3-6 months

Bone reduction

• 3 mm for thin phenotype
• >3 mm for flat thick

phenotype

Factors

• Flap management
• Periodontal phenotype
• Sufficient bone reduction



Esthetic 
Crown 

Lengthening



• Gummy smile .Short teeth
“Excessive Gingival Display”

Esthetic evaluation and periodontal evaluation



Esthetic evaluation

The maxillary central 
incisal edge is key to 

esthetic and functional 
treatment planning

Incisal edge

3 mm. at rest 
female more than male



Case 2

Initial Crown lengthening Incisal display

Change treatment plan from 
crown lengthening into root 
coverage + new restoration



Esthetic evaluation

Tooth proportions

Width/Length ratio



Esthetic evaluation (tooth proportions)
Asian 70%



Esthetic evaluation (tooth proportions)



T-Bar gauge
Blue lateral yellow canine red central



Periodontal evaluation 

Differential diagnosis for 
excessive gingival display

Pathologic gingival hyperplasia.

Vertical maxillary excess.

Dentoalveolar extrusion.

Short or hyperactive upper lip.

Altered passive eruption .
Robbins 1999



Altered (retarded) passive eruption 35%

• Active phase
Tooth emergence into
oral cavity

• Passive phase
Apical migration of soft
tissue.

• Definition
The gingival margin in the adult is located incisal to
the cervical convexity of the crown.
(Goldman and Cohen 1968)

Delayed passive eruption (Volchansky 1974)



Altered passive eruption (classification)

Coslet et al. 1977



Altered passive eruption (classification)



Treatment Options for Crown Lengthening Procedures

Surgical
A Gingivectomy

B Internal Bevel Gingivectomy with or without ostectomy (also referred as flap 
surgery with or without osseous surgery)

C Apical positioning flap with or without ostectomy

Combined (SURGICAL & NON SURGICAL) - Orthodontic Treatment



If K tissue ≤ 3 don’t 
make G
If K tissue > 3 do

White, green, blue 

colored probe



Altered passive eruption continue to 18-20 years

Causes are
Thick fibrotic gingiva
Genetic
Ortho trauma
Endocrine condition hypopituitarism and hypogonadism



Altered passive eruption (diagnosis)

Clinical appearance

❖ Short/square clinical crown.

❖ All 6 anterior teeth are affected.

❖ Gingival display > 2mm.

❖ Thick-flat phenotype.
Alpiste-lllueca F. 2011



Altered passive eruption (diagnosis)



Case 9

Altered passive eruption type 1B
Gingivectomy + osseous reduction



Case 9

Gingivectomy
Patient refused to remove  bone



Case 9



Case 9

1 year later
Gingivectomy + osseous reduction



Case 9

Gingivectomy with no. 15C



Case 9

Flap: full thickness



Case 9
Coverd CEJ



Case 9
Removal of ledge



Case 9
Carving interproximal



Case 9



Case 9



Case 9

Depigmentation

After depigmentation





No restoration needed

Altered passive eruption

Case complete

Thin and thick scallop biotype 3 mm.
Thick flat biotype >3 mm.

Surgery without guide
Message
No. 3



Functional 
Crown 

Lengthening



Functional crown lengthening

✓ To expose more abutment 
tooth structure.

✓ To expose fracture line.
✓ To expose restoration margin.
✓ 360 degree circumferential 

bone reduction.

Uses



Functional crown lengthening

✓ Insufficient tooth structure.
✓ Subgingival fracture.
✓ Deep caries.
✓ Cervical root desorption.

Indications



Functional crown lengthening

✓ Poor crown root ratio (less than 1:1).
✓ Furcation exposure.
✓ Root proximity.
✓ Compromising of adjacent tooth.

Contraindications



Ingber technique 1977 (3mm)



Ingber technique 1977 (3mm)

To avoid tissue rebound

Lanning 2003- 0.26mm rebound because
Take bone from non adjacent site



Ingber technique 1977 (3mm)

Established restorative margin/finish line.
Sufficient bone reduction for treated tooth and 
adjacent teeth.
Maintain positive/flat architecture.
Furcation management(critical distance from 
the furcation).



Ingber technique 1977 (3mm)

Critical distance from the furcation CDF
The distance from the furcation entrance to the 
margin of the temporary crown.

4mm

Dibart et al. 2003



Ingber technique 1977 (3mm)

Step 1: restorative evaluation
Crown root ratio(≥1:1).
Abutment height(4-5).
Ferrule(2mm).

Step 2: periodontal evaluation
Periodontal health.
Furcation (cdf >4mm).
Adjacent teeth (mobility).



Case 16
3mm burs



How will you treat this case?



Case 25

1.5 years later, after 6 surgeries…



Case 25

Altered passive eruption type 1B



Case 25
Esthetic CL with FCL to lateral



Ortho or crown lengthening ?
High smile line



Ortho or crown lengthening ?
High smile line

-LOW ORTHODONTIC FORCE, the tooth can be extruded slowly, bringing the alveolar bone 
and gingival tissue with it
-RAPID ORTHODONTIC EXTRUSION, where the tooth is extruded rapidly. During this period
, a supercrestal fibrotomy is performed weekly in an effort to prevent the tissue and bone f
rom following the tooth. Occasionally, especially with rapid orthodontic extrusion, there is 
no need for osseous reduction and the soft tissue may be removed by simple excision. 























Rules of Margin Placement



Steps in preparation without traumatizing the attachment



Any
Questions?
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