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Introduction
Maintenance of gingival health 
constitutes one of the keys for tooth and 
dental restoration longevity.[1] The 
concept of biologic width is important to 
bo th  res to ra t ive  den t i s t ry  and  
p e r i o d o n t i c s . [ 2 ]  T h e  m a rg i n a l  
compartments of the periodontium have 
been analyzed and debated for several 
decades.[3] An adequate understanding 
of these compartments both in health and 
disease are needed to ensure adequate 
form, function and esthetics, and comfort 
to the dentition. The aim of our 
manuscript is to describe about the 
biologic width anatomy and evaluation in 
health and disease.

Biologic Width Anatomy
Ectodermal tissue serves to protect 
against invasion from bacteria and other 
foreign materials, in human body. 
Biologic width is the term applied to the 
dimensional width of the dentogingival 
junction (epithelial attachment and 
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Abstract
The dimension of space that the healthy gingival tissue occupy above the alveolar bone is 
defined as biologic width. It can be identified for each individual patient by probing to the bone 
level and substracting the sulcus depth from the resultant measurement. Biologic width violations 
can be corrected by either surgically removing bone away from proximity to the restoration 
margin or orthodontically extruding the tooth and thus moving the margin away from the bone. 
Restoration of fractured, severely decayed, partially erupted, worn or poorly restorated teeth is 
often difficult for the dentist without surgical and orthodontic intervention. Surgical crown 
lengthening of these teeth is necessary to provide adequate tooth structure for restoration or 
Esthetics enhancement, thus adhering to basic biological principles by preventing impingement 
on the periodontal attachment apparatus or biological width. Hence the purpose of this article is 
to describe the biologic width anatomy, evaluations & its correction.
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underlying connective tissue). It was first 
described by Sicher in 1959. This term 
was based on the work of Gargiulo et al., 
on the dimensions and relationship of the 
dentogingival junction in humans. The 
dentogingival components of 287 
individual teeth from 30 autopsy 
specimens were measured, concluding 
that there is a definite proportional 
relationship between the alveolar crest, 
the connective tissue attachment, the 
epithelial attachment, and the sulcus 
depth. They reported the following mean 
dimensions: A sulcus depth of 0.69 mm, 
an epithelial attachment of 0.97 mm, and 
a connective tissue attachment of 1.07 
mm. Based on this work, the biologic 
width is commonly stated to be 2.04 mm, 
which represents the sum of the epithelial 
and connective tissue measurements.[4] 
In 1977, Ingber et al. described “Biologic 
Width” and credited D.Walter Cohen for 
first coining the term.[5]
Interproximally the biological width is 
similar to that of the facial surface [6] but 
the total dentogingival complex is not. 
Kois and Spear pointed out that the 
dentogingival complex is 3.0mm facially 
and 4.5mm to 5.5mm interproximally. 
They noted that the height of interdental 
papilla can only be explained by 
increased scalloping of the bone. Becker 
and colleagues (1970) defined variation 
of gingival scalloping as flat scalloped 

and pronounced scalloped. Spear 
suggested that additional 1.5 to 2.5mm of 
interproximal gingival tissue height 
require the presence of adjacent teeth for 
maintains of interproximal gingival 
volume. Without the adjacent tooth the 
interproximal gingival tissue would 
flatten out, assuming a normal 3.0mm 
biologic width. Tarnow and colleagues 
found that for the gingival tissue to 
assume complete filling of the interdental 
space, the distance from the contact point 
to alveolar crest should not exceeded 5 
mm to 5.5mm.Greater distance result in 
significant loss of alveolar height. [7] 
This was confirmed by Cho et al (2006) 
who also found that as the interproximal 
distance between the teeth increased the 
number of papilla that filled the 
interproximal space also decreased.
The dimension of biologic width alters, it 
depends on the location of the tooth in the 
alveolus, varies from tooth to tooth, and 
also from the aspect of the tooth. It has 
been shown that 3 mm between the 
preparation margin and alveolar bone 
maintains periodontal health for 4 to 6 
months.[8] It is essential for preservation 
of periodontal health and removal of 
irritation that might damage the 
periodontium. The millimeter that is Estimation Of Biologic Width
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placement guidelines to prevent biologic 
width violation. Kois proposed three 
categories of biologic width based on the 
total dimension of attachment and the 
sulcus depth following bone sounding 
measurements, namely: NormalCrest, 
High Crest and Low Crest.[10]

Normal Crest Patient
In the Normal Crest patient, the mid-
facial measurement is 3.0 mm and the 
proximal measurement is a range from 
3.0 mm to 4.5 mm. Normal Crest occurs 
approximately 85% of time. In these 
cases, the gingival tissue tends to be 
stable for a long term. The margin of a 
crown should generally be placed no 
closer than 2.5 mm from alveolar bone. 
Therefore, a crown margin which is 
placed 0.5 mm subgingivally tends to be 
well-tolerated by the gingiva, and is 
stable long term in the Normal Crest 
patient.

High crest patient
High Crest is an unusual finding in nature 
and occurs approximately 2% of the time. 
There is one area where High Crest is 
seen more often: In a proximal surface 
adjacent to an edentulous site. In the High 
C r e s t  p a t i e n t ,  t h e  m i d - f a c i a l  
measurement is less than 3.0 mm and the 
proximal measurement is also less than 
3.0 mm. In this situation, it is commonly 
not possible to place an intracrevicular 
margin because the margin will be too 
close to the alveolar bone, resulting in a 
biologic width impingement and chronic 
inflammation.

Low crest patient
In the Low Crest patient group, the mid-
facial measurement is greater than 3.0 
mm and the proximal measurement is 
greater than 4.5 mm. Low Crest occurs 
approximately 13% of the time. 
Traditionally, the Low Crest patient has 
been described as more susceptible to 
recession secondary to the placement of 
an intracrevicular crown margin. When 
retraction cord is placed subsequent to 
the crown preparation; the attachment 
apparatus is routinely injured. As the 
injured attachment heals, it tends to heal 
back to a Normal Crest position, resulting 
in gingival.

Low crest, stable or unstable
However, the Low Crest attachment is 
actually more complex because all Low 
Crest patients do not react the same to an 
injury to the attachment. Some Low Crest 

patients are susceptible to gingival 
recession while others have a quite stable 
attachment apparatus. The difference is 
based on the depth of the sulcus, which 
can have a wide range.

Importance of determining the crest 
category
This allows the operator to determine the 
optimal position of margin placement, as 
well as inform the patient of the probable 
long-term effects of the crown margin on 
gingival health and esthetics. Based on 
the sulcus depth the following three rules 
can be used to place intracrevicular 
margins:
1. If the sulcus probes 1.5 mm or less, 

the restorative margin could be 
placed 0.5 mm below the gingival 
tissue crest.

2. If the sulcus probes more than 1.5 
mm, the restorative margin can be 
placed in half the depth of the sulcus.

3. If the sulcus is greater than 2 mm, 
gingivectomy could be performed to 
lengthen the tooth and create a 1.5 
mm sulcus. Then the patient can be 
treated as per rule 1.[9],[11]

Methods to correct biologic width 
violation
Biologic width violations can be 
corrected by either surgically removing 
bone away from proximity to the 
restoration margin, or orthodontically 
extruding the tooth thus moving the 
margin away from the bone.

Surgical crown lengthening
Crown –lengthening surgery is designed 
to increase the clinical crown length

Indications[12]
1. Inadequate clinical crown for 

retention due to extensive caries, 
subgingival caries or tooth fracture, 
root perforation, or root resorption 
within the cervical 1/3rd of the root in 
teeth with adequate periodontal 
attachment.

2. Short clinical crowns.
3. Placement of sub gingival restorative 

margins.
4. Unequal, excessive or unaesthetic 

gingival levels for esthetics.
5. Planning veneers or crowns on teeth 

with the gingival margin coronal to 
the cemeto enamel junction (delayed 
passive eruption).

6. Teeth with excessive occlusal wear or 
incisal wear.

7. Teeth with inadequate interocclusal 

needed from the bottom of the junctional 
epithelium to the tip of the alveolar bone 
is held responsible for the lack of 
inflammation and bone resorption, and as 
such the development of periodontitis, 
which in turn may impact our approach to 
surgical intervention.

Evaluation Of Biologic Width 
Violation

Clinical method
If a patient experiences tissue discomfort 
when assessed with a periodontal probe, 
it is a good indication that a biologic 
width violation has occurred. The signs 
of biologic width violation are: Chronic 
progressive gingival inflammation 
around the restoration, bleeding on 
probing, localized gingival hyperplasia 
with minimal bone loss, gingival 
recession, pocket formation, clinical 
attachment loss and alveolar bone loss. 
Gingival hyperplasia is most frequently 
found in altered passive eruption and 
subgingivally placed restoration 

[8]margins.

Bone Sounding
The biologic width can be identified by 
probing under local anesthesia to the 
bone level (referred to as “sounding to 
bone”) and subtracting the sulcus depth 
from the resulting measurement. If this 
distance is less than 2 mm at one or more 
locations, a diagnosis of biologic width 
violation can be confirmed. This 
measurement must be performed on teeth 
with healthy gingival tissues and should 
be repeated on more than one tooth to 
ensure accurate assessment, and reduce 
individual and site variations.

Radiographic Evaluation
Radiographic interpretation can identify 
interproximal violations of biologic 
width. However, on the mesiofacial and 
distofacial line angles of teeth, 
radiographs are not diagnostic because of 
tooth superimposition.[9] Sushama and 
Gouri have described a new innovative 
parallel profile radiographic (PPR) 
technique to measure the dimensions of 
the dento gingival unit (DGU). The 
authors infer that the PPR technique 
could be used to measure both length and 
thickness of the DGU with accuracy, as it 
was simple, concise, non-invasive, and a 
reproducible method.

Perio-Restorative Interrelationship
Categories of biologic width and margin 
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mm on multiple teeth.

Apical repositioned flap with osseous 
reduction
This technique is used when there is no 
adequate zone of attached gingiva and the 
biologic width is less than 3 mm. The 
alveolar bone is reduced by ostectomy 
and osteoplasty, to expose the required 
tooth length in a scalloped fashion, and to 
follow the desired contour of the 
overlying gingiva. As a general rule, at 
least 4 mm of sound tooth structure must 
be exposed, so that the soft tissue will 
proliferate coronally to cover 2-3 mm of 
the root, thereby leaving only 1-2 mm of 
supragingivally located sound tooth 
structure.[15] Sugumari et al. in a report 
on surgical crown lengthening with 
apical repositioned flap with bone 
resection performed in the fractured 
maxillary anterior teeth region, showed 
satisfactory results both in terms of 
functional (restoring biologic width) and 
esthetic outcomes.

Orthodontic Techniques
Heithersay and Ingber were the first to 
suggest the use of “forced eruption” to 
treat “non-restorable” or previously 
“hopeless” teeth.[16] According to Starr, 
there are two concepts of forced eruption: 
Forced eruption with minimal osseous 
resection, and forced eruption combined 
with fiberotomy. Frank et al. described 
forced eruption of multiple teeth.Since 
then, different clinicians have used 
various techniques to extrude teeth using 
removable devices or fixed brackets.[17] 
Forced eruption should be considered in 
cases  where  t rad i t iona l  c rown 
lengthening via ostectomy cannot be 
accomplished, like in the anterior area, as 
ostectomy would lead to a negative 
architecture and also remove bone from 
the  ad jacent  tee th ,  which  can  
compromise the function of these teeth. 
Some of the contraindications to forced 
eruption are inadequate crown-to-root 
ratio, lack of occlusal clearance for the 
required amount of eruption and any 
possible periodontal complications.

Healing after Crown Lengthening
Restorative procedures must be delayed 
until new gingival crevice develops after 
periodontal surgery. In non esthetic areas, 
the site should be re-evaluated atleast 6 
weeks post surgically prior to final 
restorative procedures. In esthetic areas, 
a longer healing period is recommended 
to prevent recession. Wise recommends 

21 weeks for soft tissue gingival margin 
stability. Therefore, restorative treatment 
should be initiated after 4-6 months. The 
margin of the provisional restoration 
should not hinder healing before the 
biologic width is established by surgical 
procedures. [18] Shobha et al. in a study 
on clinical evaluation of crown 
lengthening procedure had concluded 
that the biologic width can be re-
established to its original vertical 
dimension along with 2 mm gain of 
coronal tooth structure at the end of six 
months.[19]

C o m p l i c a t i o n s  A f t e r  C r o w n  
Lengthening
As with any procedure, the patient needs 
to be informed of any potential 
complications such as possible poor 
aesthetics due to ‘black triangles’, root 
hypersensitivity, root resorption and 
transient mobility of the teeth.

Periodontal Pathology
Phases 3 and 4 of paasive eruption are 
termed periodontitis because the loss of 
attachment has occurred. The most 
consistent reported component of the 
histologic biologic width was the width 
of the supracrestal connective tissue, 
which averaged 1.08mm in phase , 
1.07mm in phase 2, 1.06mm in phase 3 
and 1.06mm in phase 4.[20]Greater 
variability was seen in the length of the 
junctional epithelium, averaging 
1.35mm in phase 1, 1.10mm in phase 2, 
0.74mm in phase 3 and 0.71mm in phase 
4. [20]
The observations of the work done by 
M.John Novak[21] was that the average 
clinical biologic width in cases of severe, 
generalized, chronic periodontitis is 
nearly twice as large as previously 
reported for the histologic width in cases 
of health to mild periodontitis (3.95mm 
versus 2.04mm). The most surprising 
were the range of values obtained for 
biologic width, based on initial PD or 
CAL, with values <1 to >9mm. It was 
observed that the sites with the 
shallowest PDs and least CAL had the 
greatest biologic width.This observation 
provided significant implications for the 
selection of surgical or non-surgical 
approaches in the treatment of patients 
with severe periodontitis.It was 
demonstrated that surgical interventions 
in sites with shallow PDs resulted in post 
surgical loss of attachment at that site. 
[22], [23] In cases of severe, generalized, 
chronic periodontitis in which the 

space for  proper restorat ive 
procedures due to supraeruption.

8. Restorations which violate the 
biologic width.

9. In conjunction with tooth requiring 
hemisection or root resection.

10. Assist with impression accuracy by 
placing crown margins more 
supragingivally.

Contraindications[12]
1. Deep caries or fracture requiring 

excessive bone removal.
2. Post surgery creating unaesthetic 

outcomes.
3. Tooth with inadequate crown root 

ratio (ideally 2:1 ratio is preferred)
4. Non restorable teeth.
5. Tooth with increased risk of furcation 

involvement.
6. Unreasonable compromise of 

esthetics.
7. Unreasonable compromise on 

adjacent alveolar bone support.

External bevel gingivectomy
Gingivectomy is a very successful and 
predictable surgical procedure for 
reconstruction of biologic width; 
however, it can be used only in situations 
with hyperplasia or pseudopocketing (> 3 
mm of biologic width) and presence of 
adequate amount of keratinized 
tissue.[13]

Internal bevel gingivectomy
Reduction of excessive pocket depth and 
exposure of additional coronal tooth 
structure in the absence of a sufficient 
zone of attached gingiva with or without 
the need for correction of osseous 
abnormalities requires internal-bevel 
gingivectomy.[14]

Apical repositioned flap surgery

Indication
Crown lengthening of multiple teeth in a 
quadrant or sextant of the dentition, root 
caries, fractures.

Contraindication
Apical repositioned flap surgery should 
not be used during surgical crown 
lengthening of a single tooth in the 
esthetic zone.

Apically repositioned flap without 
osseous resection
This procedure is done when there is no 
adequate width of attached gingiva, and 
there is a biologic width of more than 3 
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biologic width at shallow sites may be at 
least twice as much as first described, 
with extremes of up to 9mm, there is 
considerable potential for extensive 
attachment loss as the result of open flap 
debridement with scaling and root 
planing or with apically positioned flap.

Conclusion
The homeostasis of periodontal tissues is 
determined by accurately placed 
restorative materials. Overhanging 
restorations and open interproximal 
contacts should be addressed and 
corrected during the disease control 
phase  o f  pe r iodon ta l  t he r apy.  
Conceptually restorative margins can 
remain coronal to the free gingival 
margin. Subgingival margin placement 
should avoided. If subgingival margin is 
unavoidable then care must be taken to 
involve a highly precise finish line. 
Evidence suggests that even minimal 
encroachment on the subgingival tissue 
can lead to deleterious effects on the 
periodontium. If restorative margins are 
faulty they often lead to a more 
p r o n o u n c e d  p l a q u e - i n d u c e d  
inflammatory response. If restorative 
margins need to be placed near the 
alveolar crest, crown-lengthening 
surgery or orthodontic extrusion should 
be considered to provide adequate tooth 
structure while simultaneously assuring 
the integrity of the biologic width. 
Although individual variations exist in 
the soft tissue attachment around teeth 
there is general agreement that a 
minimum of 3 mm should exist from the 
restorative margin to the alveolar bone, 
allowing for 2 mm of biologic width 
space and 1mm for sulcus depth.
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