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Supracrestal Tissue Attachment: A Narrative Review

Review Article

ABSTRACT
The supracrestal tissue attachment (SCTA) space, formerly known as biologic width, forms an organic seal around the alveolus to maintain 

the health of the periodontium, which in turn affects the health of the tooth. Any violation to SCTA may lead to periodontal disease thereby 

compromising the prognosis of the teeth. The SCTA violation can be prevented by increasing the clinical crown height by moving the bone 

away from the gingival margin so that restorative margins can be placed at sound tooth structure at distance away from alveolar bone crest, 

which can be achieved through crown lengthening surgery, orthodontic extrusion or, surgical extrusion.

No universal dimension of SCTA appears to exist. It can be different at sites even within the same individual. Although the 2 mm of SCTA 

advised by Garguilo et al. has been the norm for use in all clinical situations, each individual site has to be assessed separately as many 

studies have shown that there is large variation in the epithelial and the connective tissue attachment and even a minimum encroachment 

will lead to its violation. Therefore, adequate understanding of SCTA along with its preservation and maintenance is essential to ensure 

form, function and aesthetics of the dentition.

Keywords: Biologic width; crown lengthening; supracrestal tissue attachment.

INTRODUCTION

The periodontium has traditionally been divided into 

investing and supporting tissue.1 In 1921, Gottlieb’s 

discovery of the epithelial attachment served as the 

basis for understanding the biology of supporting 

tissue of teeth in health and disease.2 In 1924, Orban 

and Kohler measured the tissue surrounding the 

tooth.3 The physiologic division of the supporting 

tissue was outlined by Sicher in 1959 and termed it as 

dentogingival junction (DGJ) which was composed of 

epithelial and fibrous connective tissue attachment.4

The dimension and relationship of DGJ was first 

described by Gargiulo et al. in 1961. They measured 

its dimension in 30 human autopsies with age 

ranging from 19-50 years. The DGJ were measured 

on 287 teeth at 325 surfaces during the four phases 

of eruption and the mean of histologic sulcus depth 

(SD), junctional epithelium (JE), and connective tissue 

was determined to be 0.69 mm, 0.97 mm (0.711.35 

mm), and 1.07 mm (1.06  1.08 mm), respectively.5 

Therefore, the dimension of DGJ measurement was 

2.04 mm (1.77-2.43 mm) which then became the 

norm for use in all clinical situations.6 

Based on Gargiulo work, Dr. D. Walter Cohen in 1962 

coined the term biologic width (BW) while lecturing 

at Walter Reed Army Medical Centre.7 Maynard and 

Wilson in 1979 divided the periodontium into three 

physiologic components: Superficial, crevicular, and 

sub-crevicular representing the free and attached 

gingiva; the distance from the gingival margin to 

JE, and the space analogous to BW as described by 

Gargiulo, respectively.8 Ingber in 1997 described 

the BW as a part of supracrestal gingival tissues 

(SGT) that occupy the space between the base of the 

gingival crevice and the alveolar bone crest (ABC)9  

(Figure 1). Walton suggested the name biologic 

barrier to BW10 because the epithelial and connective 

tissue components form a barrier around the tooth 

that prevents the microbial invasion.11

OTHER NAMES FOR SUPRACRESTAL TISSUE 

ATTACHMENT

In dentistry, BW along with the sulcus around 

teeth or an implant is sometimes called Bermuda 

Triangle or Devil’s Triangle.12 This triangle is a 

region in the western part of North Atlantic Ocean 
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(Figure 2) where number of aircrafts and ships have 

disappeared under mysterious circumstances. The 

earliest suggestion of such unusual disappearances 

appeared in an article by Edward Van Winkle Jones 

of the  Miami Herald  in 1950.   However, in the 

subsequent years, the most reputable sources denied 

to accept that the disappearance was due to mystery 

instead some hypothetical explanations was given 

for it.13 Although, the mystery was solved, the area of 

BW had been once compared to this triangle as it is 

the area where dentists irrespective of their specialty 

lose the access and vision while extending the 

prosthetic or restorative margins into the subgingival 

area that may lead to periodontal complications, and 

eventually prosthetic failure.14

More recently, the term supracrestal tissue 

attachment (SCTA) has been introduced in 2017 

following the World Workshop on the Classification 

of Periodontal and Peri-implant Diseases and 

Conditions, co-sponsored by the American Academy 

of Periodontology (AAP) and the European Federation 

of Periodontology (EFP). They described the BW 

as the apicocoronal variable dimensions of the 

supracrestal attached tissues. Then after the term 

BW was replaced by SCTA and these terms can be 

used interchangeably.15

SIGNIFICANCE OF SUPRACRESTAL TISSUE 

ATTACHMENT

Periodontal health is of utmost importance when 

considering the longevity of restoration as well as of 

teeth.14 Unlike other parts of the body, periodontal 

tissue is vulnerable to invasion by pathogens and 

foreign particles. The SCTA, derived from ectodermal 

tissue, forms an organic seal that act as an innate 

barrier thereby protecting the periodontal tissue 

from any insults.16 

Newcomb (1974)17 analysed 66 anterior crowns 

with subgingival margins of varying depths and 

concluded the likelihood of  gingival inflammation 

when the margins were nearer to the epithelial 

attachment. Waerhaug (1978)18 stated that the 

subgingival preparation with rough surface are 

biofilm retentive area and the inability of the patient 

to get access to clean deeper area further aggravates 

the biofilm accumulation that can cause destructive 

inflammation. Parma-Benfenati (1986), in beagle 

dogs, compared the histological response of Class 

V cavity with amalgam restoration placed at ABC 

to those placed at 4 mm supracrestal. The result 

showed approximately 5 mm of crestal bone loss 

(CBL) when restorative margins were placed nearer to 

the ABC, whereas, minimal CBL was observed when 

restorations were placed at distance from ABC.19 

Tal et al. (1989) also compared Class V cavities with 

amalgam restoration placed at ABC to those placed 

at the cementoenamel junction (CEJ) in beagle dogs. 

After one year followup, gingival recession and CBL 

were significantly severe at sites in which restoration 

was at or, near to ABC than those placed at CEJ.20 
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Figure 1: The biologic width.

Source: Newman MG, Takei HH, Klokkevold PR, Carranza 

FA. Newman and Carranza’s Clinical Periodontology, 13th 

edition. Elsevier; 2018.48

Figure 2: The bermuda triangle.

Source: Sharma A, Gupta B, Hafeez M, et al. Biological 

width: No violation zone. Eur J Gen Dent. 2012 Sep 

1;1:13714

https://en.wikipedia.org/wiki/Miami_Herald
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Therefore, SCTA is considered to be essential in 

maintaining periodontal health, especially in the 

cases which needs subgingival preparation, for 

example extensive caries, tooth fracture, inadequate 

crown height, increased aesthetic demands, etc.21

RECOMMENDED SUPRACRESTAL TISSUE 

ATTACHMENT DIMENSION

The SCTA width is not constant and no universal 

dimension of SCTA appears to exist.10 It can be 

different at sites even within the same individual. 

It depends on location or inclination of tooth in the 

socket, gingival biotype, etc.22 The SCTA dimension 

can be measured through (i) Histology, (ii) Clinically 

by bone sounding or, surgical exploration, (iii) 

Radiograph.23  The average SCTA dimension has been 

advocated by different authors (Table 1). 

The mean values of SCTA obtained from two meta-

analyses ranged from 2.15-2.30 mm with large intra- 

and inter-individual variances (subject sample range: 

0.2-6.73 mm).22 Therefore, although the 2 mm of 

SCTA advised by Garguilo et al. has been the norm 

for use in all clinical conditions, each individual 

site has to be assessed separately as many studies 

have shown that there is large variation in the 

epithelial attachment whereas the connective tissue 

is relatively stable.10 Moreover, a large range of value 

was observed even in the Gargiulo study, particularly 

for epithelial attachment (1-9 mm).5

RECOMMENDED SPACE FROM RESTORATIVE 

MARGIN TO ALVEOLAR BONE CREST

There is lack of consensus regarding the amount 

of tooth structure that must be exposed above 

the ABC during subgingival preparation.24 Several 

Table 1: Average supracrestal tissue attachment dimension.

Author Cadaver Healthy individual Periodontitis patients

Gargiulo et al.,5 1961
~2.04 mm H

(1.77 - 2.43 mm)
- -

Vacek et al.,491994  1.91 mmH - -

Lanning et al.,212003 - 2.26±0.13 mmC -

Al-Rasheed et al.,50 2005 - 1.24 mmC -

Xie et al.51 2007 2.17 mmH - -

Novak et al.,52 2008 - - 3.95±1.04 mmC

Shobha et al.,53 2010 - 1.53 - 1.80 mmC -

Galgali et al.,30 2011 -
~1.72 mmR***

(0.94 - 2.11 mm)
-

Alpiste-Illueca,54 2012 - 2.16±0.85 mmR*** -

Ganji et al.,55 2012 - 1.95 - 2.55 mmC -

Cayana et al.,56 2013 - 1.55±0.61 mmC -

Gilson Coutinho Tristao,57 2014 - 1.18±0.42 mmH -

Gaddale et al.,6 2015 - - 3.98 mmC

Nautiyal et al.,58 2016 - 1.63±0.02 mmH -

Hamasni,31 2017 - 1.13±0.28 mmC -

Kakizaki,59 2018 - 2.09±0.6 mmOCT -

Figueiredo et al.,60 2019 - 1.57±0.49 mmR** -

Abullais et al.,61 2020 - -
2.477±0.42 mmC

2.657±0.49 mmR*

Gluckman et al.,62 2021 - 2.6±1 mmR** -

Rani et al.,23 2022 - 2.44±0.64 mmC -

Sah et al.,63 2023 - - 3.06±0.634 mmC

Note: C = clinical biologic width; H = histologic biologic width; OCT = optical coherence tomography; R = radiographic 
biologic width; R* = intraoral periapical radiograph; R** = cone bean computed tomography; R*** = parallel profile radiography.

https://pubmed.ncbi.nlm.nih.gov/?term=Rani%20A%5BAuthor%5D
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or discomfort while examining the restorative 

margins with periodontal probe.16 

Signs: It includes chronic progressive gingival 

inflammation and bleeding on probing.28 de Waal 

and Castellucci29 described four types of periodontal 

response to SCTA violation: 

(i)	 Localised infrabony pocket formation, 

	 If subgingival restoration has reached to the 

SCTA zone, there is severance or destruction of 

connective tissue fibres which result in deepening 

of sulcus or, pocket formation.1 

(ii)	 Localised CBL followed by gingival recession,

	 This is more prone with highly scalloped and 

thin periodontal phenotype individuals (narrow 

keratinised tissue width and thin cortical plate). 

These occurs due to physiologic response in an 

attempt to establish space for SCTA.25

(iii) Localised gingival hyperplasia with minimal CBL,

	 This is most frequently seen in cases of altered 

passive eruption when restorative borders are 

placed subgingivally.16

(iv)	 Combination of all.

However, it is not evident whether the effect on 

the periodontal tissue is caused either by dental 

biofilm, trauma, toxicity of dental materials or, a 

combination of these factors. This highlights the 

need for additional researches for confirming their 

cause-effect relationship.15 

2. Radiographic method 

These are simple, non-invasive and reproducible 

method to identify interproximal SCTA violations. 

views and/or data exists with regards to the ideal 

dimensions of SCTA leading to difficulties for its 

clinical recommendations. The dimension from the 

restorative margin to ABC has been advocated by 

different authors to maintain periodontal health 

(Table 2).

Although individual variations exists, there is general 

agreement that a minimum of 3 mm should exist from 

the restorative margin to ABC that allows for 2 mm of 

SCTA and 1 mm for sulcus.25 A successful outcome 

in subgingival preparation can be achieved when few 

basic principles are followed along with taking into 

consideration that an additional 0.6-0.8 mm of CBL 

can occur up to one year following surgery.26

(i)	 For amalgam or composite restoration: 

Approximately 4 mm distance between the 

restorative margin and the ABC will account for 

individual SCTA variations.25

(ii)	 For post and core restorations: At least 5-6 mm 

of exposed tooth above the ABC allows for 4 mm 

of space between ABC and restorative margin for 

SCTA, and 1.5 mm ferrule length.27 

(iii)	 For crown fabrication on tooth fractured or 

decayed at gingival margin: There should be 

sufficient coronal tooth exposure for adequate 

retention of crown along with 4 mm of distance 

from the restorative margin to ABC.25

EVALUATION OF SUPRACRESTAL TISSUE 

ATTACHMENT VIOLATION

1. Clinical method

Symptoms: The patient usually complains of soreness 

Table 2: Minimum dimension required from the restorative margin to the bone crest.

Authors Measurement

Ingber et al.,91977 3 mm

Palomo and Kopczyk,64 1978 1.5 + ½ mm

Rosenberg et al.,65 1980 3.5 - 4 mm

Nevins and Skurow,33 1984 3.0 mm

Wagenberg et al.,66 1989 5 - 5.25 mm

Bragger et al.,67 1992 3 mm

Weinberg and Eskow,68 2000 3.5 - 4 mm

Deas et al.,69 (2004) 3 mm

Fletcher et al.,24 2011 4 mm

Antoniazzi et al.,70 2014 3 mm

Sah et al : Supracrestal Tissue Attachment: A Narrative Review
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These are not of diagnostic use on labial or buccal and 

palatal or lingual aspects because of superimposition 

of tooth.14 Galgali and Gontiya have described a new 

innovative, parallel profile radiographic technique to 

measure the length and thickness of the dentogingival 

unit.30

3. Bone sounding

At first, sulcus depth is measured. After achieving 

adequate local anaesthesia, the area is probed until 

the resistance of bone is felt. Then, SD is subtracted 

from it. If the distance is <2 mm, SCTA violation can 

be confirmed. However, the measurement should be 

repeated on more than one tooth to ensure individual 

and site variations.10

PREVENTION OF SUPRACRESTAL TISSUE 

ATTACHMENT VIOLATION

Evidence from histological and clinical studies 

suggests that even minimal encroachment to SCTA 

can act as an iatrogenic factor for CBL.31 Waerhaug 

(1953)32 observed that when the margin of the crown 

did not come closer than 0.4 mm to the base of the 

pocket, there is no severance of fibres so there will 

be no pocket formation. Nevins and Skurow (1984)33 

stated that JE or connective tissue disrupted during 

subgingival tooth preparation or, impressing making 

procedures can cause periodontal inflammation. 

Shillingburg34 advocated three basic requirements for 

biologically acceptable restorative margins. It should; 

(i)	 fit as close as possible to minimise the width 

of exposed cement,

(ii)	 withstand occlusal forces transmitted to 

them, 

(iii)	 be located where they can be seen, easily 

managed, and cleaned by the patient. 

To these, a fourth criterion has been added that the 

margins of the subgingival preparation should always 

be parallel to the gingival margin and must not 

violate the integrity of the SGT.34 In order to provide 

predictable result in subgingival tooth preparation, 

two anatomical landmark has to be taken into 

considerations:35 (i) Sulcus depth, (ii) Alveolar bone 

crest. 

Sulcus depth - It is advisable to limit the margins at 

the gingival crest because clinically it is impossible 

to detect where the sulcular epithelium ends, and the 

JE begins.33 Therefore, if subgingival preparation is 

needed, certain guidelines has to be followed based 

on the SD: (a) If SD ≤1.5 mm, the restorative margins 

be placed 0.5 mm below the gingival margin; (b) If SD 

>1.5 mm, the restorative margin be placed in half the 

SD; (c) If SD >2 mm, gingivectomy could be performed 

to lengthen the tooth and to create a 1.5 mm SD, then 

the patient can be treated as per rule (a).36

Alveolar bone crest - This determines the gingival 

level and a reference for the margin location.35 Kois 

proposed three types of SCTA patient based on 

ABC37 (Figure 3a) measured through bone sounding: 

(i) Normal crest patients, (ii) High crest patients, and 

(iii) Low crest patients (Figure 3b). 

•	 Normal crest patients (85%): The proximal and 

midfacial measurement of ABC is 3 - 4.5 mm and 

Figure 3a: Different types of osseous crests.
Source: Mulla SA, Patil A, Mali S, et al. Exploring the biological width in dentistry: A comprehensive narrative 

review. Cureus. 2023 Jul 18;15(7).16
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3 mm, respectively. A crown margin shouldn’t be 

closer than 2.5 mm to ABC. A crown margin that 

is positioned 0.5 mm subgingival has a tendency 

to be well tolerated by the periodontal tissues, 

thus having stability over time.

•	 High crest patients (2%): This is more frequently 

observed adjacent to edentulous area. The 

midfacial and proximal measurements of ABC 

are same that is <3.0 mm. The subgingival 

restorative margin close to ABC can impinge the 

SCTA leading to inflammation.

•	 Low crest patients (13%): The proximal and 

midfacial measurement of ABC is >4.5 mm and 

>3 mm, respectively. When the retraction cord is 

placed during tooth preparation, the attachment 

apparatus gets injured and, when it tends to 

heal, it results in gingival recession. Therefore, 

these individuals are prone to recession.12

The SCTA violation can be prevented by increasing 

the clinical crown height by moving the bone away 

from the gingival margin so that restorative or 

prosthetic margins can be placed at sound tooth 

structure at distance away from ABC. The concept 

of tooth lengthening was first introduced by D. W. 

Cohen in 1962.7  The different treatment options for 

tooth lengthening includes:

a) Crown lengthening surgery (CLS): 

It is a surgical procedure performed to create space 

for the re-establishment of supracrestal fibres at more 

Figure 3b: SCTA in a) Normal crest on labial and interproximal site; (b) High crest on labial and 
interproximal site; (c) Low crest on labial and interproximal site; (d) Patient A: Low crest unstable; and, 

Patient B: Low crest stable.
Source: Nugala B, Kumar BS, Sahitya S, et al. Biologic width and its importance in periodontal and restorative dentistry. J 

Conserv Dent. 2012 Jan 1;15(1):12.36

apical level.38 It aims to increase the clinical crown 

height of teeth for either aesthetic or restorative 

purposes or, combination of both.39 The CLS can be 

accomplished by soft tissue excision alone or, by 

flap surgery with or without osseous resection.1 The 

determining factors are: (i) the need of minimum of 

3.0 mm of keratinised tissue (KT); and (ii) the possible 

need for osseous resection. If excision of soft tissue 

would leave at least 3.0 mm of KT then gingivectomy 

alone is choice of treatment. However, if there is 

inadequate attached gingiva and ≤3 mm of KT then 

flap surgery with osseous resection is needed. If <3.0 

mm of KT would remain after the necessary excision, 

an apically positioned flap is required.1

Stability of supracrestal tissue attachment after 

crown lengthening surgery

The provisional prosthetic restoration must be 

adapted at three weeks after the surgery to condition 

the soft tissues during the period of maximal 

regrowth.38 The complete healing after CLS varies 

and can be affected by (i) technical factors like flap 

positioning, osseous resection, root preparation, etc., 

(ii) anatomical factor like periodontal phenotype. 

For example, a thin phenotype may regrow and 

mature sufficiently within 6-12 weeks to allow for 

the restorative process, whereas, a thick phenotype 

may take as long as 6-12 months to heal completely.1 

Therefore,  a waiting period of 12 weeks has been 

suggested for the final restoration.40

Sah et al : Supracrestal Tissue Attachment: A Narrative Review
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A narrative review by Abou-Arraj et al., 201541 

observed that the amount of positional change can 

be predicted only at six months post-operatively. 

However, when flaps are positioned at or apical to 

the ABC, more than six months may be required, 

particularly in patients with thick periodontal 

phenotypes, for stable clinical outcomes. Similarly, in 

a systematic review by Pilalas et al. in 2016,42 it was 

concluded that gingival margin may rebound largely 

during the first three post-operative months. The 

CLS resulted in stable increased crown height at six-

month average. Meta-analysis regarding the stability 

of periodontium has not been performed because of 

aforementioned heterogeneity and bias risk.42

The CLS with or without osseous resection is rapid 

and preferred one.14 However CLS at times may 

compromise the aesthetic and crown-root ratio; 

may lead to furcation involvement and mobility 

which further deteriorate the prognosis of teeth. In 

those conditions, orthodontic extrusion should be 

considered. 

b) Orthodontic extrusion: 

In 1973, Heithersay advised for the coronal placement 

of root of fractured teeth. It is safe, minimally invasive 

and highly predictable treatment, rarely associated 

with complications. The main disadvantage is the 

treatment time, with an average of four to six weeks. 

In addition, retention period of four weeks to six 

months may be required. Furthermore, fibrotomy has 

to be performed weekly, so high patient compliance 

is needed. Also, as with any orthodontic devices, it 

can compromise oral hygiene and the aesthetic.43 

c) Surgical extrusion or intra-alveolar 

transplantation: 

In this procedure, the remaining tooth structure 

is intentionally repositioned to a more coronal or 

supragingival position within its own socket. It is 

mainly indicated for the rehabilitation of severely 

compromised teeth. The most frequent complication 

associated with this technique is non-progressive 

root resorption, which can affect up to 30% of 

cases, fracture during extraction, progressive root 

resorption, CBL, and persistent mobility that may 

lead to tooth loss. Therefore, it is considered as 

a “last resort” procedure.44

d) Extraction followed by prosthetic rehabilitation: 

It is for the patients not indicated for any of the 

above.

BIOLOGIC WIDTH AROUND IMPLANT

Unlike the natural tooth, BW around the dental 

implant could not be termed as SCTA. Animal 

studies provide sufficient information to state that 

peri-implant biologic width (PBW) not only consist of 

supracrestal attached tissue but it also incorporates 

peri-implant sulcus.45 The mean PBW in primates was 

recorded to be 3.84 mm.46 In a human histologic study, 

the length of the PBW was found to be 4 - 4.5 mm.47 

The PBW tends to be longer than that around teeth by 

the factor of 1.5 mm.45 The clinical importance of this 

difference is unknown.45

Evidence analysis shows that the major part of 

the information about PBW has been derived from 

animal studies as not all experiments can be repeated 

in humans due to ethical reasons. The clinical 

controlled human studies are insufficient. Therefore, 

in the absence of available randomised controlled 

clinical trials, evidence is considered less reliable.45 

The details about the PBW will be updated soon in 

future issue. 

SUMMARY

Preservation and maintenance of periodontal health 

is one of the keys for the longevity of teeth. The SCTA 

is a vital structure that forms an organic seal around 

the ABC to maintain the periodontal health, which 

in turn affects the health of the tooth. Any violation 

to it might lead to periodontal disease thereby 

compromising the prognosis of the teeth. Therefore, 

adequate understanding of SCTA along with its 

maintenance mandates to ensure form, function and 

aesthetics of the dentition.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the 

Department of Periodontology and Oral Implantology, 

B. P. Koirala Institute of Health Sciences, Dharan, 

Sunsari, Nepal.

Conflict of interest: None.

Sah et al : Supracrestal Tissue Attachment: A Narrative Review



88 Journal of Nepalese Society of Periodontology and Oral Implantology: Vol. 8, No. 2, Issue 16, Jul-Dec, 2024

REFERENCES
1.	 Newman MG, Klokkevold PR, Elangovan S, et al. Newman and Carranza’s Clinical Periodontology and Implantology, 14th edition. 

Elsevier Health Sciences; 2023. 

2.	 Waerhaug J. A new concept of the “epithelial attachment” and the gingival crevice in health and disease. Aust Dent J. 1959 Jun;4(3):164-
73. 

3.	 Orban B, Mueller E. The gingival crevice. J Am Dent Assoc (1922). 1929 Jul;16(7):1206-42. 

4.	 Sicher H. Changing concepts of the supporting dental structures. Oral Surg Oral Med Oral Pathol. 1959 Jan;12(1):31-5. 

5.	 Gargiulo AW, Wentz FM, Orban B. Dimensions and relations of the dentogingival junction in humans. J Periodontol. 1961 Jul;32(3):261-
7. 

6.	 Gaddale R, Mudda J, Karthikeyan I, et al. Determination of clinical biologic width in chronic generalised periodontitis and healthy 
periodontium: A clinico-radiographical study. J Indian Soc Periodontol. 2015 Mar-Apr;19(2):194-8. 

7.	 Cohen B. A study of the periodontal epi-thelium. Br Dent J 1962;112:55-68. 

8.	 Maynard Jr. JG, Wilson RDK. Physiologic dimensions of the periodontium significant to the restorative dentist. J Periodontol. 
1979;50(4):170-4. 

9.	 Ingber J, Rose L, Coslet J. The “Biologic Width” - A concept in periodontics and restorative dentistry. Alpha Omegan. 1977 Dec 1;70:62-5. 

10.	 Saathvika Ramani V. A Review on biologic width: The key to restorative and periodontal interrelationships. Annals of the Romanian 
Society for Cell Biology. 2020 Dec 30;153-61. 

11.	 Parashar A, Zingade A. Biological width : The silent zone. International Dental Journal of Student’s Research. 2015;2(4):11-6. 

12.	 Ambegaokar N, Shetty DA, Shetty DD, et al. Biologic width violation - A wake up call literature review. International Journal of Current 
Research. 2018;10. 

13.	 Kusche L. The bermuda triangle mystery solved. Prometheus Books; 1995. 340 p. 

14.	 Sharma A, Gupta B, Hafeez M, et al. Biological width: No violation zone. European Journal of General Dentistry. 2012 Sep 1;1:137. 

15.	 Caton JG, Armitage G, Berglundh T, et al. A new classification scheme for periodontal and peri-implant diseases and conditions - 
Introduction and key changes from the 1999 classification. J Clin Periodontol. 2018 Jun;45. 

16.	 Mulla SA, Patil A, Mali S, et al. Exploring the biological width in dentistry: A comprehensive narrative review. Cureus. 2023 Jul 18;15(7). 

17.	 Newcomb GM. The relationship between the location of subgingival crown margins and gingival inflammation. J Periodontol. 1974 
Mar;45(3):151-4. 

18.	 Waerhaug J. Temporary restorations: advantages and disadvantages. Dent Clin North Am. 1980 Apr;24(2):305-16. 

19.	 Pama-Benfenati S, Fugazzotto PA, Ferreira PM, et al. The effect of restorative margins on the post-surgical development and nature of 
the periodontium. Part II. Anatomical considerations. Int J Periodontics Restorative Dent. 1986;6(1):64-75. 

20.	 Tal H, Soldinger M, Dreiangel A, et al. Periodontal response to long-term abuse of the gingival attachment by supracrestal amalgam 
restorations. J Clin Periodontol. 1989 Nov;16(10):654-9. 

21.	 Lanning SK, Waldrop TC, Gunsolley JC, et al. Surgical crown lengthening: Evaluation of the biological width. J Periodontol. 2003 
Apr;74(4):468-74. 

22.	 Schmidt JC, Sahrmann P, Weiger R, et al. Biologic width dimensions - A systematic review. J Clin Periodontol. 2013 May;40(5):493-504. 

23.	 Rani A, Gummaluri SS, Bhattacharya HS, et al. Evaluation of biologic width re-establishment using CHU aesthetic gauges in crown 
lengthening cases - A clinical study. J Oral Biol Craniofac Res. 2023;13(2):138-45. 

24.	 Fletcher P. Biologic rationale of aesthetic crown lengthening using innovative proportion gauges. Int J Periodontics Restorative Dent. 
2011 Sep 1;31:523-32. 

25.	 Padbury A, Eber R, Wang HL. Interactions between the gingiva and the margin of restorations. J Clin Periodontol. 2003 May;30(5):379-85. 

26.	 Wilderman MN, Pennel BM, King K, et al. Histogenesis of repair following osseous surgery. J Periodontol. 1970 Oct;41(10):551-65. 

27.	 Ma PS, Nicholls JI, Junge T, et al. Load fatigue of teeth with different ferrule lengths, restored with fibre posts, composite resin cores, 
and all-ceramic crowns. J Prosthet Dent. 2009 Oct;102(4):229-34. 

28.	 Djordjevic F, Dubovina D, Bubalo M, et al. Gingival biotype - Comparative analysis of different evaluation methods. Vojnosanit Pregl. 
2022; 79(8): 805-10. 

29.	 de Waal H, Castellucci G. The importance of restorative margin placement to the biologic width and periodontal health. Part II. Int J 
Periodontics Restorative Dent. 1994 Feb;14(1):70-83. 

30.	 Galgali SR, Gontiya G. Evaluation of an innovative radiographic technique--parallel profile radiography--to determine the dimensions of 
dentogingival unit. Indian J Dent Res. 2011 Mar-Apr;22(2):237-41. 

31.	 Hamasni  FM, El Hajj F. Comparison of the clinical biological width with the published standard histologic mean values. J Int Soc Prev 
Community Dent. 2017 Sep-Oct;7(5):264-71. 

32.	 Waerhaug J. Tissue reactions around artificial crowns. J Periodontol. 1953 Jul;24(3):172-85. 

33.	 Nevins M, Skurow HM. The intracrevicular restorative margin, the biologic width, and the maintenance of the gingival margin. Int J 
Periodontics Restorative Dent. 1984;4(3):30-49. 

34.	 Shillingburg HT. Fundamentals of Fixed Prosthodontics. Quintessence Publishing Company; 1997. 600 p. 

35.	 Kois JC. Altering gingival levels: The restorative connection Part I: Biologic variables. Journal of Aesthetic and Restorative Dentistry. 
1994;6(1):3-7. 

36.	 Nugala B, Kumar BS, Sahitya S, et al. Biologic width and its importance in periodontal and restorative dentistry. J Conserv Dent. 2012 
Jan;15(1):12-7. 

37.	 Kois JC. The restorative-periodontal interface: Biological parameters. Periodontol 2000. 1996 Jun;11:29-38. 

38.	 Marzadori M, Stefanini M, Sangiorgi M, et al. Crown lengthening and restorative procedures in the aesthetic zone. Periodontol 2000. 
2018 Jun;77(1):84-92. 

Sah et al : Supracrestal Tissue Attachment: A Narrative Review



89Journal of Nepalese Society of Periodontology and Oral Implantology: Vol. 8, No. 2, Issue 16, Jul-Dec, 2024

39.	 Ong M, Tseng S, Wang H. Crown lengthening revisited. Clin Adv Periodontics. 2011 Nov;1(3):233-9. 

40.	 Oh SL. Biologic width and crown lengthening: Case reports and review. Gen Dent. 2009 Nov 30;58:e200-5. 

41.	 Abou‐Arraj RV, Majzoub ZAK, Holmes CM, et al. Healing time for final restorative therapy after surgical crown lengthening procedures: 
A review of related evidence. Clin Adv Periodontics. 2015 May;5(2):131-9. 

42.	 Pilalas I, Tsalikis L, Tatakis DN. Pre‐restorative crown lengthening surgery outcomes: A systematic review. J Clin Periodontology. 2016 
Dec;43(12):1094-108. 

43.	 Cordaro M, Staderini E, Torsello F, et al. Orthodontic extrusion vs. surgical extrusion to rehabilitate severely damaged teeth: A literature 
review. Int J Environ Res Public Health. 2021 Sep 10;18(18):9530. 

44.	 Kelly RD, Addison O, Tomson PL, et al. Atraumatic surgical extrusion to improve tooth restorability: A clinical report. J Prosthet Dent. 
2016 Jun;115(6):649-53. 

45.	 Linkevicius T, Apse P. Biologic width around implants. An evidence-based review. Stomatologija. 2008;10(1):27-35. 

46.	 Berglundh T, Lindhe J. Dimension of the peri-implant mucosa. Biological width revisited. J Clin Periodontol. 1996 Oct;23(10):971-3. 

47.	 Glauser R, Schüpbach P, Gottlow J, et al. Peri-implant soft tissue barrier at experimental one-piece mini-implants with different surface 
topography in humans: A light-microscopic overview and histometric analysis. Clin Implant Dent Relat Res. 2005;7 Suppl 1:S44-51. 

48.	 Newman MG, Takei HH, Klokkevold PR, Carranza FA. Newman and Carranza’s Clinical Periodontology, 13th edition. Elsevier; 2018. 

49.	 Vacek JS, Gher ME, Assad DA, et al. The dimensions of the human dentogingival junction. Int J Periodontics Restorative Dent. 1994 
Apr;14(2):154-65. 

50.	 Al-Rasheed A, Ghabban W, Zakour A. Clinical biological width dimension around dentition of a selected Saudi population. Pak Oral 
Dent J. 2005 Jun 10;25:81-6. 

51.	 Xie GY, Chen JH, Wang H, et al. Morphological measurement of biologic width in Chinese people. J Oral Sci. 2007 Sep;49(3):197-200. 

52.	 Novak MJ, Albather HM, Close JM. Redefining the biologic width in severe, generalised, chronic periodontitis: Implications for therapy. 
J Periodontol. 2008 Oct;79(10):1864-9. 

53.	 Shobha KS, Mahantesha, Seshan H, et al. Clinical evaluation of the biological width following surgical crown-lengthening procedure: A 
prospective study. J Indian Soc Periodontol. 2010 Jul;14(3):160-7. 

54.	 Alpiste-Illueca F. Morphology and dimensions of the dentogingival unit in the altered passive eruption. Med Oral. 2012;e814-20. 

55.	 Ganji KK, Patil VA, John J. A comparative evaluation for biologic width following surgical crown lengthening using gingivectomy and 
ostectomy procedure. Int J Dent. 2012;479241. 

56.	 Cayana EG, Greggianin BF, Angst PDM, et al. Measuring periodontal biologic distances: Transperiodontal vs transsurgical probing. Acta 
Odontol Scand. 2013 Nov;71(6):1632-5. 

57.	 Tristão GC, Barboza CAB, Rodrigues DM, et al. Supracrestal gingival tissue measurement in normal periodontium: A human histometric 
study. Int J Periodontics Restorative Dent. 2014;34(1):97-102. 

58.	 Nautiyal A, Gujjari S, Kumar V. Aesthetic crown lengthening using chu aesthetic gauges and evaluation of biologic width healing. J Clin 
Diagn Res. 2016 Jan;10(1):ZC51-5. 

59.	 Kakizaki S, Aoki A, Tsubokawa M, et al. Observation and determination of periodontal tissue profile using optical coherence tomography. 
J Periodontal Res. 2018 Apr;53(2):188-99. 

60.	 Figueiredo D, Marques T, Correia A. Dimensions of the dentogingival unit in the anterior maxilla - A study with CBCT. Clin Oral Implants 
Res. 2019 Sep;30(S19):169-70. 

61.	 Abullais S, Anoop G, Dani N, et al. Assessment of supracrestal tissue attachment variation in patients with chronic periodontitis before 
and after treatment: A clinical-radiographic study. Vojnosanit Pregl. 2020;77(11):1175-83. 

62.	 Gluckman H, Pontes CC, Du Toit J, et al. Dimensions of the dentogingival tissue in the anterior maxilla. A CBCT descriptive cross-
sectional study. Int J Aesthet Dent. 2021 Oct 29;16(4):580-92. 

63.	 Sah S, Shrestha S, Acharya P, et al. Comparison between measurements of clinical attachment level and transgingival probing with 
alveolar bone crest level in chronic periodontitis patients. Journal of BP Koirala Institute of Health Sciences. 2023 Jun 29;6(1):33-7. 

64.	 Palomo F, Kopczyk RA. Rationale and methods for crown lengthening. J Am Dent Assoc. 1978 Feb;96(2):257-60. 

65.	 Rosenberg ES, Garber DA, Evian CI. Tooth lengthening procedures. Compend Contin Educ Gen Dent. 1980;1(3):161-72. 

66.	 Wagenberg BD, Eskow RN, Langer B. Exposing adequate tooth structure for restorative dentistry. Int J Periodontics Restorative Dent. 
1989;9(5):322-31. 

67.	 Brägger U, Lauchenauer D, Lang NP. Surgical lengthening of the clinical crown. J Clin Periodontol. 1992 Jan;19(1):58-63. 

68.	 Weinberg MA, Eskow RN. An overview of delayed passive eruption. Compend Contin Educ Dent. 2000 Jun;21(6):511-4, 516, 518 passim; 
quiz 522. 

69.	 Deas DE, Moritz AJ, McDonnell HT, et al. Osseous surgery for crown lengthening: A 6‐month clinical study. J Periodontol. 2004 
Sep;75(9):1288-94. 

70.	 Antoniazzi RP, Vieira AR, Da Rosa JL, et al. Periodontal dressing after surgical crown lengthening: A randomised clinical trial. Acta 
Odontol Scand. 2014 Nov;72(8):1025-31. 

Sah et al : Supracrestal Tissue Attachment: A Narrative Review


