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ABSTRACT

Clinical crown of the tooth is the distance from gingival margin to incisal edge or occlusal surface of
the tooth. A short clinical crown is defined as any tooth with less than 2 mm of sound, opposing
parallel walls remaining after occlusal and axial reduction. Although implants have reasonably high
success rate, recent literature showed that keeping patient’s tooth has numerous benefits. Crown
lengthening is a surgical procedure designed to increase the extent of the supragingival tooth
structure, so that the clinician can restore the tooth. The aim of the current study is to review the
implications of CL in routine dental practice. To reach this aim, diagnosis requirements, restorative
procedures after crown lengthening, stability of crown lengthening and esthetic crown lengthening
are discussed in different sessions.
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1. INTRODUCTION

Clinical crown of the tooth is the distance from
gingival margin to incisal edge or occlusal
surface of the tooth [1]. A short clinical crown is
defined as any tooth with less than 2 mm of
sound, opposing parallel walls remaining after
occlusal and axial reduction [2,3] which might be
because of subgingival caries, subgingival crown
fractures, too short tooth crown for restoration
retention, excess of gingiva and partially opened
anatomical tooth crown [4,5].

In such occasions the dentist should weight the
clinical findings and patients’ concerns in the
balance to determine if the tooth or teeth should
be extracted (and replaced by dental implants) or
be restored. Although implants have reasonably
high success rates, implant failures must be
considered before establishing treatment plan
[6,7].

Step 1 - decay below gumline

Step 3 - tissues adjusted to access decay

It was demonstrated that retaining a tooth over
time is the most economical option compared to
replacing it with implant prosthesis. Therefore,
the importance of preserving the natural dentition
cannot be ignored [7-9]. If clinician decides to
keep the tooth, increasing the size of crown is
required to regain ferrule effect, which is
identified as a 360 degree metal crown collar
surrounding parallel walls of dentin and
extending coronal to the shoulder of the
preparation [10].

One of the processes to obtain appropriate size
of clinical crown is crown lengthening (CL).
According to the definition of the American
Academy of Periodontology, CL is “a surgical
procedure designed to increase the extent of the
supragingival tooth structure for restorative or
esthetic purposes by apically positioning the
gingival margin, removing supporting bone or
both” [8,11] (Fig. 1).

Step 2 - access improved to decay

Step 4 - decay now accessible to fix

Fig. 1. A simple illustration of the procedure of crown lengthening involving the reflection of
the gingiva and trimming of the bone



Despite periodontists are most likely specialists
to perform CL surgery, there is no reason for
general dentists not to perform the procedure if
the procedure lies inside their comfort zone. An
alternative to this treatment plan would be
orthodontic extrusion which maintains the bone
level better [12].

The aim of the current study is to review the
implications of CL in routine dental practice. To
reach this aim, diagnosis requirements,
restorative procedures after crown lengthening,
stability of crown lengthening and esthetic crown
lengthening are discussed in different sessions.

2. DIAGNOSIS REQUIREMENTS

A short clinical crown cannot be evaluated by
visual inspection alone. Hence, a comprehensive
examination that includes clinical examination,
radiographic examination and diagnostic cast
analysis is essential for successful rehabilitation
[2,3,13]. When performing clinical examination, it
is necessary to evaluate if the periodontal
biological width has been infringed. The biologic
width is defined as the dimension of the soft
tissue, which is attached to the portion of the
tooth coronal to the crest of the alveolar bone.
This term was based on the work of Gargiulo et
al. who described the dimensions and
relationship of the dentogingival junction in
humans. Measurements were made from the
dentogingival components of 287 individual teeth
from 30 autopsy specimens established that
there is a definite proportional relationship
between the alveolar crest, the connective tissue
attachment, the epithelial attachment, and the
sulcus depth. Following mean dimensions were
obtained: 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 routinely stated
to be 2.04 mm, which represents the sum of the
epithelial and connective tissue measurements
[14,15]. In addition, periodontal probing helps the
clinician to better understand the supporting
tissues [12,15-17].

During radiographic analysis the clinician should
consider crown to root ratio. This phenomenon
plays an important role on final decision of
performing CL surgery or extracting the tooth
[18].

An accurate clinical and paraclinical examination
is an essential factor for a successful treatment.
The dentist should keep it in mind that
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inadequate diagnosis and improper treatment
plan may not ensure satisfactory results.

3. CONTRAINDICATIONS AND CLINICAL
OUTCOMES OF CROWN LENGTHENING

Despite the fact that surgical CL is a commonly
performed treatment, little is known about the
specific surgical endpoints of the procedure or
the stability of the newly attained crown height
over time [19,20].

With restorable teeth, crown lengthening is
contraindicated when there is an unfavorable
crown/ root ratio because of short roots or
reduced bone support. Without sufficient
periodontal support, it seems unreasonable to
achieve appropriate results. Another related
factor to the failure of the procedure deemed to
be the presence of furcation in a multi-rooted
tooth. Furcation exposure introduces potential
periodontal breakdown and puts prognosis of the
tooth in question [3,21-23]. Patients with a high
smile line can also be a contraindication if the
total esthetic outcome is not considered. Single
anterior tooth CL causes uneven gingival
contour, which is esthetically unpleasing,
especially on patients with a high smile line.
Moreover, CL is contraindicated on anterior teeth
with long clinical crowns since it causes already
long crowns to be even longer and results in an
inappropriate esthetic view [24-26].

Although not an absolute contraindication for
periodontal surgery, cigarette smoking can impair
wound healing and is detrimental to the success
of the surgery. Hence, patients who smoke may
experience unpredictable surgical outcomes.
Other factors such as patient compliance, oral
hygiene and history of periodontal disease can
also influence surgical outcome [21,27,28].

The results of a study aiming at investigating
biologic width revealed that during surgical CL,
the bone level was lowered for the placement of
the prosthetic margin and reestablishment of the
biological width. The biological width at the
treated sites was reestablished to its original
vertical dimension by 6 months. In addition a
consistent 3 mm gain of coronal tooth structure
was observed at the 3 and 6 month examination
[29].

The purpose of a recent study was to evaluate
factors that may influence on stability of CL over
time on 64 teeth. Significant soft tissue rebound
(0.77-0.58 mm) was observed 6 months after CL



surgery. Suturing the flap < 3 mm from the
osseous crest and thick-flat biotype were
associated with greater tissue rebound [30].

The results of another clinical investigation
demonstrated that during 1 year healing period
following apically positioned flap surgery and
osseous resection the marginal periodontal
tissue showed a distinct tendency to grow in a
coronal direction from the level defined at
surgery. At the end of the study, the gingival
margin was 3.2 mm (interproximal) and 2.9 mm
(buccalllingual) coronally from where the
osseous crest was located immediately following
procedure [31].

In a study performed on 15 subjects preoperative
and postoperative measurements of length of the
clinical crown, width of attached gingival, gingival
zenith and interdental papilla height were taken
comparing three different surgical techniques of
crown lengthening procedures of gingivectomy,
apically repositioned flap and Surgical extrusion
using periotome. The study presented that
clinical crown lengthening by surgical extrusion
using periotome offers several advantages rather
than other surgical approaches since there was
no change in the width of attached gingiva,
interdental papilla height and gingival zenith level
in pre- and post-operative measurements [32].

The positional changes of the periodontal
tissues, particularly the biologic width, following
surgical crown-lengthening in 15 human subjects
were evaluated in another investigation. The
results showed a significant apical displacement
in the free gingival margin at the treated sites,
which provided adequate exposure of the crown
tooth structure to be restored without impinging
on the biological width. There was no statistically
significant difference in biologic width and the
biologic width was reestablished to the original
vertical dimension at all sites [33].

As a conclusion, CL surgery has a high success
rate if proper patient’'s selection is applied.
Nonetheless, as any procedure, the patient
needs to be informed of any potential
complications such as possible poor aesthetics
after surgery, root resorption and transient
mobility of the teeth.

4. RESTORATIVE PROCEDURES AFTER
CROWN LENGTHENING

Predictable long-term  restorative  success
requires a combination of restorative principles
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with the correct management of the periodontal
tissues. Improper management of the periodontal
tissues during restorative procedures is a
common cause of failure. When a restoration is
placed, the preservation of an intact, healthy
periodontium is necessary to maintain the tooth
or teeth being restored [20,34,35].

When planning restorative treatments, one of the
most important questions is how long a clinician
should wait to begin the procedures to ensure
stable results? In fact the answer to the question
is still controversial. However, many authors
quote range of 1 month or 3 months or up to
6 months [34,36-38]. More clinical research
is needed to come to a conclusion on this
guestion.

Good communication between the restoring
dentist and the periodontist is important to
achieve optimal results with CL surgery,
particularly in esthetically demanding cases (see
session esthetic crown lengthening) [39,40]. In
addition to establishing the smile line, the dentist
should evaluate the anterior and posterior
occlusal planes for harmony and balance, as well
as the anterior and posterior gingival contours
[32,41]. This information allows the dentist to
determine the ideal incisogingival length and
mesiodistal width of the anterior maxillary teeth.
On the basis of these projections, the
periodontist recontours and relocates the gingival
margin and the alveolar crest to achieve both an
esthetically pleasing appearance and periodontal
health [27,32,40].

As a conclusion, an accurate restorative
treatment planning prior to surgical CL would
be beneficial to the dentist to achieve
appropriate results. Commencing restorative
treatments after proper healing of surgical
CL site would also help in more guaranteed
results.

5. ESTHETIC CROWN LENGTHENING

Gingival contour and tooth abnormalities play an
important role in the social life of the patients. For
example the results of a recent study performed
in the US showed that excessive gingival display
did negatively affect how attractive a person’s
smile is judged to be. In addition, how friendly,
trustworthy, intelligent, and self-confident a
person was perceived to be was inversely related
to the amount of gingival display. Surprisingly,
untrained laypeople were aesjust as sensitive to
these differences as senior dental students
[41-44].



After a proper diagnosis, the first step in esthetic
CL must include an understanding of the
patient's concerns. Esthetic perceptions between
dentists and laypeople can vary [45,46]. The use
of a well-made diagnostic wax-up cast can
provide valuable information to the dentist,
laboratory, and patient which can be otherwise
difficult to communicate [13].

The appearance of the gingival tissues
surrounding the teeth plays an important role in
the esthetics of the anterior maxillary region of
the mouth. Abnormalities in symmetry and
contour can significantly affect the harmonious
appearance of the natural or prosthetic dentition
[27,47]. Surgical CL can be a viable option for
facilitating restorative therapy or improving
esthetic appearance [7].

During the treatment, the dentist might use a
single discipline, such as restorative treatments,
periodontics, endodontics, orthodontics or oral
and maxillofacial surgery. However, usually
conditions will be related to a combination of two
or more treatments. A healthy periodontium and
incisal wear with adequate tooth structure for
restorations may require only restorative
treatment. A sound, intact dentition with gingival
hyperplasia may require only periodontal
treatment. A tooth that has been damaged by
caries or trauma to the extent that there is less
than 3 mm of sound tooth structure coronal to the
alveolar crest will require periodontal and
perhaps orthodontic treatment prior to fabrication
of a definitive restoration [28,38,48,49].

6. CONCLUSION

CL is a common periodontal surgery in routine
dental practice. A comprehensive examination
that includes clinical examination, radiographic
examination and diagnostic cast analysis is
essential for successful rehabilitation. It is safe to
conclude that the success rate of the treatment is
high if appropriate case selection is considered.
The clinician must consider patient’'s concerns
and expectations also. Studies showed that
clinician should wait 1 to 3 months to begin the
restorative procedures to ensure stable results.
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