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Gingival biotype, in the recent years, has gained substantial interest as one of the

important pillars for esthetic success. This review provides recommendations to be
considered prior to performing any dental procedure to attain best clinical results.
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Introduction

The gingiva is the part of the oral mucosa that covers the
alveolar processes of the jaws and surrounds the neck of
teeth.! An esthetically pleasing smile is characterized by a
well-scalloped gingival margin at the cement-enamel junc-
tion. Gingival biotype is one of the many factors that deter-
mine the long-term success of esthetic restorations. Since the
gingiva is frequently encountered during most dental proce-
dures, clinicians must be acquainted with different biotypes
and their behaviors under similar clinical conditions. This
shall not only render long-term success of restorations but
also esthetically promising results.

Gingival biotype is considered as a genetically determined
trait? that describes the thickness of gingiva faciopalatally.
Several terms have been used by various authors in the
past (=Table 1). In the most recent consensus report, it was
referred to as periodontal phenotype.? The term periodontal
phenotype encompasses the combination of gingival phe-
notype (three-dimensional gingival volume) and the buccal
bone thickness, that is, the bone morphotype. Biotype is
genetically determined and cannot be modified. However,
phenotype describes a dimension that can change through
time depending upon environmental factors and clinical
intervention. It can also be site specific.?
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Several methods for measuring biotype have been suggested. Gingiva is often sub-
jected to various insults during routine dental procedures. Hence, understanding the
gingival biotype can provide insights into precautions rendered necessary during tis-
sue handling to avoid undesirable treatment outcomes.

A thick biotype is generally related to good periodontal
health. It is characterized by dense tissues and has a suffi-
cient zone of attached gingiva. Thick tissues can withstand
trauma and exhibit less clinical inflammation. It enables
manipulation, encourage creeping attachment, and enhance
the esthetics of implants.'>1°

Thin biotype is characterized by thin gingival tissues. It is
almost translucent in appearance and possess minimal zone
of attached gingiva. It is also highly accentuated that suggests
the presence of minimal bone. Also, thin biotype is less resis-
tant to gingival recession when it is subjected to inflammatory
and surgical insults.5!® Gingival recession or visible restorative
margins can create esthetic problems particularly when ante-
rior teeth are affected. Hence, determining the tissue biotype
is a crucial step prior to planning any esthetic procedure.

Gingival Biotype Assessment

Different techniques for assessment of gingival biotype are
listed in (=~Table 2). Other methods for biotype determina-
tion include histologic examination of cadaver jaws, injection
needles, and cephalometric radiographs.’® A method that is
simple to apply in clinical practice along with being reliable
would be best suited for clinicians to modify treatment plan
and produce more predictable results.
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Table 1 Different forms of gingival tissues as described by
various authors

Author
Hirschfeld*

Year Classification

1923

Based on the alveolar contour as thin
and thick gingival forms

1969 | Oschenbein

and Ross’

Tapered tooth form was associated with
scalloped thin type and square tooth
form with flat thick gingiva. Also, the
contour of gingiva mimics the contour
of the underlying alveolar bone

1977 | Weisgold® Based on form and function as thin in
scalloped periodontium and thick in flat

periodontium

1986 | Claffey and

Shanley’

Based on thickness measured by a
stainless-steel wire with a cutoff shank
of a probe; thin (<1.5 mm) and thick
(22.0 mm)

Gingival morphology based on tooth
dimensions; long narrow central incisors
associated with thin periodontium and
thick with square, wide form

1991 | Olsson and

Lindhe®

1994 | Kois® Based on the relationship between CE|
and the alveolar crest—normal (alve-
olar crest 3 mm apical to CEJ), high
(alveolar crest less than 3 mm), low

(alveolar crest more than 3 mm)

1996 Based on gingival morphology via clus-

ter analysis as normal, thin, thick

Eger et al'®

2009 | De Rouck et Based on the gingival transparency of
al" probe when inserted in to the sulcus;

thick and thin

Based on the tissue morphology and
makeup as thick, dense, fibrotic and
thin, translucent, and friable

2010 | Kanetal™

2018 | Jepsenetal® | Suggested the term periodontal
phenotype that describes the com-
bination of gingival phenotype (i.e.,
three-dimensional gingival volume) and
the buccal bone plate thickness (bone
morphotype)

By observing the periodontal probe
shining through the gingival tissue as—
probe visible: thin (<1 mm)

Probe not visible: thick (>1 mm)

(Figs. 1 and 2)

Abbreviation: CEJ, cement-enamel junction.

Gingival Biotype and Clinical Perspectives

Flap Procedures

Ample evidence suggests that thin gingiva is more predis-
posed to recession than gingiva that is thick. This often leads
to dentinal hypersensitivity, abrasion and/or cervical wear,
root caries, and an increase in plaque accumulation.

The primary determinant of the effectiveness of treating
mucogingival defects is thickness of gingival tissues at the
surgical site. A flap thickness of 0.8 to 1.2 mm was found to
be associated with a more predictable prognosis. Also, flap
margins can be inadvertently thinned that may increase
the risk of postoperative recession, especially if the biotype
is thin.?> Therefore, clinicians must handle flaps carefully in
such situations.

Fig. 2 Thick biotype.

Recommendation: Patients with a thinner biotype can
ideally be treated with connective tissue graft technique
combined with a coronally advanced flap that will produce
a pseudo-thick biotype to avoid unesthetic or undesirable
results.

Crown Lengthening Procedures

Determination of biotype is an important factor to be con-
sidered during crown lengthening procedures. Following
full-thickness flap procedures, bone resorption of ~0.5 to
0.8 mm is seen to occur.'® Hence, it is difficult to predict the
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Table 2 Different techniques available for the assessment of gingival biotype

Technique

Advantages

Disadvantages

Visual examination Gingiva is examined
visually and evaluated on
the basis of its general

appearance

Simple and noninvasive

The degree of tissue thickness
cannot be assessed by this
method. Low accuracy due to a
high interexaminer variation'

Thickness determined
with a periodontal probe.
Thick > 1.5 mm

Thin< 1.5 mm

Direct methods
a. Transgingival probing

Simple and inexpensive

Invasive nature; requires adminis-
tration of local anesthesia'®

b. Endodontic reamers, files Gingiva is first anesthe-
tized and pierced perpen-
dicular to a point lying

in the center of gingival
margin and mucogingival
junction. Endodontic
reamer/file with a rubber
stop are usually used. The
measurement is recorded

against a digital caliper

Precise measurement

Invasive in nature; could lead to
an increase in local volume and
patient discomfort due to local
anesthesia administration

c. Probe transparency
method (TRAN)

Sulcus sampling done on
the midfacial aspect of the
tooth

Probe visible: thin

Probe not visible: thick

Good accuracy, simple, rapid, and
minimally invasive

An ultrasonic device with
an attached sensitive thin
probe is used. It utilizes
pulse echo to determine
the thickness of biotype

Ultrasonic method

Precise measurement, digital display,
eliminates interexaminer variability,
and is noninvasive

Less feasible due to high cost
of equipment and availability is
limited?°

Thickness of both hard
and soft tissues can be
visualized and measured

Cone beam computed
tomography (CBCT)

Highly accurate results; no interexam-
iner variability

Exposure to radiation and
increased costs for patients?'

final hard and soft tissue position following flap procedures.
This could possibly manifest as gingival recession specially in
thin biotype.

Recommendation: Permanent restorations are recom-
mended after a healing period of 6 months specially in the
anterior esthetic region. Tissue thickness may be improved
by soft tissue grafting 6 to 8 weeks prior to crown lengthen-
ing procedures.?*

Restorative Procedures

Thin periodontal biotypes being friable, the possibility of
recession increases after crown preparation. Overcontoured
restorations are found to particularly lead to the develop-
ment of tissue injury and gingival recession especially in thin
biotype. Thicker biotypes have greater resistance to tissue
recession and can better mask the margins of restorations
that are even placed subgingivally.'*

Recommendation: It is advisable to position the mar-
gins of prepared restorations supragingivally in thin biotype
cases. Failing to do so may cause a grayish hue of the restor-
ative margin to be visible through the thin and translucent
gingival tissues thereby compromising esthetics specially in
anterior esthetic regions.

Gingival Retraction Cords
Precautions must be undertaken in thin biotype cases to pre-
vent soft tissue injury especially in procedures that involve

the placement of retraction cords. Thin cords are usually
advised for retraction.

Recommendation: Chances of recession increase if cord is
kept for more than 15 minutes.'* Also, the cord must be moist
while removal to avoid tissue tears.

Implant Dentistry

Thick tissues are preferred around dental implants as they
conceal titanium of implants better and also are accommo-
dating to different implant positions.?>?¢ Therefore, com-
pared with a thin biotype, thicker tissues are favored around
implants. Also, significantly less bone resorption is seen in
thick biotypes after implant placement compared with thin
biotypes.

Recommendation: An immediate implant placement can
be considered in a thick biotype with predictable outcomes
as it can help to preserve the osseous structures.?’?¢ However,
a delayed implant placement is preferable when the thick-
ness of the surrounding tissues is not sufficient.

Orthodontic Therapy
Pretreatment assessment of the biotype prior to orthodontic
therapy is an important step as perforation of cortical plate
may occur especially in thin biotype leading to soft tissue
recession and exposure of root.?

Recommendation: Nonsurgical periodontal therapy
and/or surgical correction of any soft or hard tissue defects

Journal of Health and Allied Sciences ™ Vol. 12 No. 1/2022 © 2021. Nitte (Deemed to be University)

15



16 Gingival Biotype Sarma et al.

using membranes and grafts may be required during ortho-
dontic phase.* Such procedures can be performed either
before or after orthodontic therapy to create a pseudo-thick
biotype to prevent tissue collapse.

Tooth Extraction
In comparison to thin biotypes, thick biotypes are associ-
ated with minimal ridge atrophy after extraction. Excessive
forces can cause fracture of buccal alveolar plate in thin bio-
type resulting in bone resorption and unpredictable bone
healing.?!

Recommendation: Undue extraction forces in thin biotype
cases should be avoided to minimize ridge atrophy and buc-
cal alveolar plate fracture.

Gingival Biotype Enhancement Techniques

Presence of thin gingival biotype can impede outcomes of
many esthetic dental therapies. Prospects of enhancing the
biotype in such cases exists. When a thin biotype is surgi-
cally converted to a thick one, it is termed as “pseudo-thick
gingiva.” Such procedures are done mainly to achieve stable
results that are functionally and esthetically acceptable.

a. The most reliable and frequently reported technique of
enhancing tissue thickness is the use of connective tissue
grafts (CTG).* It can either be harvested from the palate
or tuberosity and then placed subepithelially at the site
of interest. The use of acellular dermal matrix as an alter-
native to CTG has also been documented in numerous
literature.

b. Use of platelet rich fibrin membrane: Platelets release
several growth factors like platelet derived growth factors
and endothelial growth factor.

¢. Membranes that are fetal in origin such as amnion and
chorion membranes have also been used.>* These allografts
are derived from the human placenta. They are usually
placed under a tunnel or pouch or coronally advanced flap
and then sutured.

Conclusion

Gingival biotype behaves differently when exposed to insults
thereby dictating the outcomes of numerous dental pro-
cedures. Biotype assessment in routine clinical examina-
tion should be considered imperative to avoid unaesthetic
treatment consequences. Advancements over the decades
in periodontal surgical techniques have provided several
opportunities of improving tissue quality. Such techniques
not only augment the restorative environment but also pro-
vide desirable treatment outcomes. Hence, biotype should
be considered as an integral component during inter- and
multidisciplinary treatment approaches that provide clini-
cians with the required insights and precautions necessary
for tissue handling.

Conflict of Interest
None declared.

References

1

10

11

12

13

14

15

16

17

18

19

20

21

Newman MG, Takei H, Klokkevold PR, Carranza FA. Carranza’s
clinical periodontology. 11th edition. Elsevier Health Sciences;
2011

Kao RT, Fagan MC, Conte GJ. Thick vs. thin gingival biotypes:
a key determinant in treatment planning for dental implants.
] Calif Dent Assoc 2008;36(3):193-198

Jepsen S, Caton ]G, Albandar JM, et al. Periodontal manifesta-
tions of systemic diseases and developmental and acquired
conditions: consensus report of workgroup 3 of the 2017 World
Workshop on the Classification of Periodontal and Peri-Implant
Diseases and Conditions. ] Clin Periodontol 2018;45(Suppl 20):
S219-S229

Hirschfeld L. A study of skulls in the American Museum of
Natural History in relation to periodontal disease. | Dent
Res 1923;5:241-265

Ochsenbein C, Ross S. A reevaluation of osseous surgery. Dent
Clin North Am 1969;13(1):87-102

Weisgold AS. Contours of the full crown restoration. Alpha
Omegan 1977;70(3):77-89

Claffey N, Shanley D. Relationship of gingival thickness
and bleeding to loss of probing attachment in shallow
sites following nonsurgical periodontal therapy. ] Clin
Periodontol 1986;13(7):654-657

Olsson M, Lindhe J. Periodontal characteristics in individ-
uals with varying form of the upper central incisors. ] Clin
Periodontol 1991;18(1):78-82

Kois JC. Altering gingival levels: The restorative connection.
Part 1: biologic variables. ] Esthet Dent 1994;6(1):3-7

Eger T, Miiller HP, Heinecke A. Ultrasonic determination of gin-
gival thickness. Subject variation and influence of tooth type
and clinical features. ] Clin Periodontol 1996;23(9):839-845
De Rouck T, Eghbali R, Collys K, De Bruyn H, Cosyn J. The gin-
gival biotype revisited: transparency of the periodontal probe
through the gingival margin as a method to discriminate thin
from thick gingiva. ] Clin Periodontol 2009;36(5):428-433
Kan ]Y, Morimoto T, Rungcharassaeng K, Roe P, Smith DH.
Gingival biotype assessment in the esthetic zone: visual
versus direct measurement. Int ] Periodontics Restorative
Dent 2010;30(3):237-243

Kois JC. Predictable single-tooth peri-implant esthet-
ics: five diagnostic keys. Compend Contin Educ
Dent 2004;25(11):895-896, 898, 900 passim, quiz 906-907
Nagaraj KR, Savadi RC, Savadi AR, et al. Gingival biotype-
prosthodontic perspective. ] Indian Prosthodont Soc
2010;10(1):27-30

Chung DM, Oh TJ, Shotwell JL, Misch CE, Wang HL. Significance
of keratinized mucosa in maintenance of dental implants with
different surfaces. ] Periodontol 2006;77(8):1410-1420

Baldi C, Pini-Prato G, Pagliaro U, et al. Coronally advanced
flap procedure for root coverage. Is flap thickness a rele-
vant predictor to achieve root coverage? A 19-case series.
] Periodontol 1999;70(9):1077-1084

Eghbali A, De Rouck T, De Bruyn H, Cosyn ]J. The gingival bio-
type assessed by experienced and inexperienced clinicians.
J Clin Periodontol 2009;36(11):958-963

Reddy RT, Vandana KV, Prakash S. Gingival biotype—a review.
Indian Journal of Dental Advancements. 2017;9(2):86-92
Ronay V, Sahrmann P, Bindl A, Attin T, Schmidlin PR. Current
status and perspectives of mucogingival soft tissue measure-
ment methods. | Esthet Restor Dent 2011;23(3):146-156
Miiller HP, Heinecke A, Schaller N, Eger T. Masticatory mucosa
in subjects with different periodontal phenotypes. ] Clin
Periodontol 2000;27(9):621-626

Bhusari BM, Chelani LR, Suthar NJ, Anjankar JP. Gingival bio-
types. ] Med Dent Sci Res. 2015;2(11):7-10

Journal of Health and Allied Sciences ™ Vol. 12 No. 1/2022 © 2021. Nitte (Deemed to be University)



22

23

24

25

26

27

28

Pini Prato G, Tinti C, Vincenzi G, Magnani C, Cortellini P,
Clauser C. Guided tissue regeneration versus mucogingival
surgery in the treatment of human buccal gingival recession.
] Periodontol 1992;63(11):919-928

Kao RT, Pasquinelli K. Thick vs. thin gingival tissue: a key deter-
minant in tissue response to disease and restorative treatment.
] Calif Dent Assoc 2002;30(7):521-526

Reeves WG. Restorative margin placement and periodontal
health. ] Prosthet Dent 1991;66(6):733-736

Jung RE, Sailer I, Himmerle CH, Attin T, Schmidlin P. In vitro
color changes of soft tissues caused by restorative materials.
Int ] Periodontics Restorative Dent 2007;27(3):251-257

Evans CD, Chen ST. Esthetic outcomes of immediate implant
placements. Clin Oral Implants Res 2008;19(1):73-80
Sammartino G, Marenzi G, di Lauro AE, Paolantoni G.
Aesthetics in oral implantology: biological, clinical, surgical,
and prosthetic aspects. Implant Dent 2007;16(1):54-65
Denissen HW, Kalk W, Veldhuis HA. van Waas MA. Anatomic
consideration for preventive implantation. Int ] Oral Maxillofac
Implants 1993;8(2):191-196

29

30

31

32

33

34

Gingival Biotype Sarma et al.

Slutzkey S, Levin L. Gingival recession in young adults:
occurrence, severity, and relationship to past orthodon-
tic treatment and oral piercing. Am J Orthod Dentofacial
Orthop 2008;134(5):652-656

Jin L Periodontic-orthodontic  interactions-rationale,
sequence, and clinical applications. Hong Kong Dent ] 2007;
60-64

Shah R, Sowmya NK, Thomas R, Mehta DS. Periodontal bio-
type: basics and clinical considerations. ] Interdiscip Dent.
2016;6(1):44

Grover HS, Yadav A, Yadav P, Nanda P.. Optimizing gingival bio-
type using subepithelial connective tissue graft: a case report
and one-year followup. Case Rep Dent 2011;2011-263813
Shetty SS, Chatterjee A, Bose S. Bilateral multiple recession
coverage with platelet-rich fibrin in comparison with amniotic
membrane. ] Indian Soc Periodontol 2014;18(1):102-106
Esteves ], Bhat KM, Thomas B, Varghese JM, Jadhav T. Efficacy
of human chorion membrane allograft for recession coverage:
a case series. ] Periodontol 2015;86(8):941-944

Journal of Health and Allied Sciences ™ Vol. 12 No. 1/2022 © 2021. Nitte (Deemed to be University)

17



