Revista Odontologica Mexicana

Vol. 17, No. 4 e October-December 2013
pp 236-242

CASE REPORT

Periodontal plastic surgery performed in clinically
short crowns for prosthetic rehabilitation

Cirugia plastica periodontal en coronas clinicamente cortas
para rehabilitacion protésica

Rosalia Martinez Hernandez,* Ma. Guadalupe Marin Gonzélez$

ABSTRACT

In recent years, esthetics has become paramount in dental
treatments, raising high expectations in patients. Esthetic harmony
is determined by the smile, which in turn is influenced by the position
and dimension of teeth, gums and lips. Conditions affecting dental
clinical crowns require intervention of several dental disciplines to
restore function and esthetics. Lengthening of the surgical crown
allows for the increase of supra-crest crown length as well as the re-
establishment of biological thickness to balance restorative esthetic
requirements with periodontal health. Case presentation: A female
patient afflicted with delayed passive eruption was referred from the
Prosthetics Department to undergo lengthening of crown to achieve
prosthetic rehabilitation. Conclusions: Crown lengthening allows
tissue preparation and achieves esthetic and physiological stability,
achieving access to prosthetic margins preserving thus suitable
prosthetic-periodontal unity.

RESUMEN

Introduccidn: La estética ha cobrado gran importancia en los tra-
tamientos dentales en los ultimos afos y los pacientes tienen altas
expectativas al respecto. Se establece en funcién de la armonia
determinada por la sonrisa con base en la posicion y dimension de
dientes, encia y labios. Las condiciones que afectan la dimension
de la corona clinica dental requieren la intervencion de distintas
areas odontoldgicas para devolver funcién y estética. El alarga-
miento de corona quirdrgico permite aumentar la longitud coronaria
supracrestal y reestablecer el espesor bioldgico para balancear la
necesidad estética y restaurativa con salud periodontal. Presenta-
cién del caso: Paciente femenino que presenta erupcién pasiva
retardada. Es referida por el Departamento de Prétesis para realizar
alargamiento de corona para rehabilitacion protésica. Conclusio-
nes: El alargamiento de corona permite la preparacion de los teji-
dos obteniendo estabilidad fisioldgica y estética, logrando el acceso
a margenes protésicos; manteniendo asi, una adecuada unidad
protésico-periodontal.
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INTRODUCTION

Currently, esthetics is paramount in all dental
procedures, and patients are encouraged to entertain
high expectations. It has thus become one of the
main goals to attain when performing any treatment.
Periodontal surgery can help in some cases to achieve
this aim by providing a harmonious smile.'3

Conditions which might affect esthetic harmony
are: papillae loss, confined ridge defects, gingival
recession, excessive gingival display, delayed passive
eruption, lack of keratinized gingiva, gingival tattoo,
unsightly gingival texture and aberrant frenum/muscle
position.

Analysis of face and smile must be achieved in
order to treat excessive gingival exposition or delayed
passive eruption cases. The analysis must encompass
height, shape and facial profile of the patient as well as
his/her age and gender.

Facial height is divided into three thirds: the upper
third is variable according to the hairstyle type of the
patient; the middle and lower thirds are more related to
oral esthetics. The middle third spans from the glabella
(most prominent point between eyebrows) up to sub-
nasal point (point underneath the nose). The lower third
is measured from the sub-nasal point up to the soft
tissue of the chin (which is underneath the chin). When
measured in a resting position, the middle third is equal
in length to the lower third.
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The width of the face is typically the width of «five
eyes». Looking from a frontal perspective, the four
recognized basic facial forms are: square, long,
square-long and ovoid. The three facial profiles are
straight, concave and convex.*

The line of the smile must be assessed in a
diversity of situations: at rest, during speaking and
when smiling. During a full smile, the upper lip must
rest at the level of medium-facial gingival margins of
the upper front teeth. The lower lip must rest at the
incisive borders of upper anterior teeth (Figure 1). In a
full smile instance, the incisive borders of these teeth
must run parallel to the curvature of the lower lip.

In some cases, after conducting oral and facial
assessments, when excessive gingival exposition
is detected, it might be necessary to determine its
etiology. Scientific literature reports®®6 this condition
as «gingival smile». It can be caused by skeletal
deformities, vertical excess of upper jaw, short upper
lip, insufficient clinical crown length or a combination
of any of the aforementioned factors. Delayed passive
eruption might also be a causing agent, in these
cases, there is failure in the gingival margin location at
the cement-enamel junction.

The following factors must be established in order
to achieve suitable treatment: length of the clinical
crown, length of the anatomical crown, apical-crown
width of keratinized gingiva, alveolar crest location,
position of teeth, position of frenulum, radiographic
assessment and trans-gingival probing.

In order to determine the type of surgery to be
performed (Table I) Coslet & al® classify gingival smile
as a function of the relationship established among
gums, anatomical crown, cement-enamel junction
(CEJ) and alveolar crest. Following these parameters
they established the following types:

Figure 1. Smile analysis. Medium smile which shows cervi-
cal-incisive total length of anterior teeth and papillae area. a)
gingival line, b) incisive plane.

Type 1. The gingival margin is located in a incisive
or occlusal position with respect to the cement-enamel
junction. The gingival dimension of the gingival margin
with respect to the muco-gingival line is acceptable.
The muco-gingival line is in an apical position with
respect to the alveolar crest.

Type 2. The dimension of the gingival margin to the
muco-gingival line is within normal range. The muco-
gingival line is at the level of the CEJ.

Sub-group a: CEJ/AC = 1.5 mm. There is normal
insertion of gingival fibers to cement.

Sub group b: AC almost to the level of CEJ.
Treatment plan is determined according to clinical type.

During surgical procedure, the tooth must be
assessed as a biological unit,” its support conditions
must be determined, therefore, the biological width of
insertion determines one of the main guidelines within
the treatment. Healthy periodontium is a pre-requisite
to be able to control gingival tissue response.®®

The term «biological width of insertion» is based
upon research conducted by Gargiulo in 1961.
In that research, he described dimension and
relationships in human dento-gingival junction: 0.69
mm ridge depth, 0.97 mm epithelial attachment,
1.07 mm connective tissue insertion, 2.04 mm total
biological width. In cases when this space is invaded,
an inflammatory process develops which produces
gingival recession or insertion loss,?'"-'3 depending
on the gingival biotype (thick or fine)."™* When
analyzing the cement-enamel junction (CEJ)'® it must
be considered that it is not at the same apical-crown
height around the tooth. It is then common to trespass
the biological width when placing restorations that do
not respect their position.

Consultation with the prosthetics department
allows determination of the type of restoration to be
achieved,'®'8 bearing in mind that the main objective
is to preserve dental structure (2 mm) as well as
periodontium preservation.'®2° All the following factors
must be taken into careful consideration: position of
the tooth within the arch, strategic value of the tooth,
crown-root ratio before and after surgery, loss of
mesio-distal space, aesthetics, endodontic state of the
tooth, apical extension of fracture, caries or perforation,

Table I. Treatments for gingival smile based
on Coslet classification.

Type 1 Gingivectomy

Type 2a Apical displacement

Type 1b Ostectomy

Type 2b Apical displacement and ostectomy
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level of the alveolar crest, apical extension of previous
restorations and space within the arch.810.16:21

Once all data has been gathered, diagnosis is
emitted and treatment plan is designed. Periodontal
surgery,'®2® by way of a crown lengthening
process?51722 provides the opportunity to increase
crown length preserving the subject’s biological
thickness. 623

Scientific literature reports that prosthetic
preparation can be initiated after 6 weeks of healing',
and final restoration must be placed within a span of 3
to 6 months.>1822

CLINICAL CASE

49 year old female patient referred by the Prosthetics
Department of the Graduate School, National
School of Dentistry, National University of Mexico
UNAM. Diagnosis emitted was clinically shortened
crowns due to bruxism, mal-adjusted restorations in
upper centrals, with caries recurrence (Figure 2a).
Upon first inspection the following was observed:
temporomandibular articulation (TMA) presented
crepitation of the right condyle; when performing
opening movements, there was deviation to the left
side of the lower jaw. There was malpositioning of
teeth in the lower arch. The patient complained about
having «short teeth» and wanted to correct them.

During the interview, the patient informed of both
grandmothers being diabetic. She reported observing
suitable oral hygiene, brushing three times a day and
using dental floss. She informed of no other relevant
pathological personal history.

Clinical assessment revealed excessive gingival
exposition and clinically shortened crowns in teeth
numbers 15, 14, 13, 11, 21, 22, 23, 24 and 25, as well
as irregular gingival margin. X rays analysis revealed
suitable crown-root ratio (Figure 2b) as well as
suitable height of bone crests. Probing did not reveal
periodontal pockets, nevertheless, there was bleeding
in certain locations. Due to all the aforementioned
factors, periodontal diagnosis emitted was localized
gingivitis, with delayed passive eruption: Treatment
was therefore crown lengthening procedures with
tooth bone surgery 15 to 25 (Figure 2c).

Personal Plaque Control (PPC) was conducted. The
patient was advised on brushing techniques as well as
use of interproximal devices (Super Floss, Oral B®).
At a later point, calculi were removed and teeth were
polished.

Our Prosthetics Department provided a surgical
guide designed on the diagnostic waxing. At a later
point, a relaxation occlusal guard was manufactured

and adjusted, mal adjusted restorations were
removed stumps were re-constructed, and provisional
teeth were placed in the whole upper arch. The
Orthodontics Department was consulted in order to
align lower teeth.

SURGICAL TECHNIQUE

Local anesthesia was administered (2% lidocaine
with 1:100,000 epinephrine). Thereafter, trans-
gingival probing was conducted to ascertain biological
thickness and determine height and position of bone
crest. Immediately after this, a periodontal probe was
used to measure the vertical length of teeth earmarked
for crown lengthening, from second upper left premolar
up to upper right second premolar.

Later on, bleeding points were recorded, for this
purpose the acetate provided by the Prosthesis
Department was used as a guide, from second left
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Figure 2. Clinical assessment: a) Table (in mm) of initial and
desired dimensions (CCPQ pre-surgical dimension of clinical
crown), b) clinical crown length: suitable amount of inserted
gum and mucogingival line in apical position to the CEJ, c)
assessment of crown-root radius.
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upper premolar to second right upper premolar, on
its vestibular face, so as to limit and trace the incision
zone. For central teeth, the zenith direction was taken
into account. The palatal area remained undisturbed.

When the zone was defined, incisions were performed
with inner bevel and 15C scalpel blade (Figure 3a) on
bleeding points. Incisions were performed from the
medial aspect of teeth up to their distal aspect. Papillae
located between teeth 11-21 and 21-22 were considered
within the incision. Intra-groove incisions were then
immediately performed, so as to obtain a band of gingival
tissue which was then removed with Gracey’s® curettes.
Clinical assessment of the new gingival margin level was
conducted, so as to establish suitable and harmonious
dental dimension which could provide targeted
aesthetics. Soft tissues were re-contoured until suitable
dimensions were reached.

Once the desired height of the gingival margin was
determined, a Hopkins periosteal elevator was used to
raise a total thickness flap in order to gain access to
the alveolar bone. It was observed that alveolar bone
level was not uniform in all teeth.

An ostectomy was performed with rotary system
with number three carbide round burr, making sure of
not touching the roots and preserving suitable festoon.
An osteoplasty was also performed in order to provide
positive bone architecture (Figure 3b). At this surgical
moment the measure from prosthetic margin to new
bone crest was taken so as to obtain a 3 mm distance,
preserving thus the biological width of the insertion
(Figure 3c). Remaining bone attached to root surfaces
was removed with Ochsenbein chisels.

Once a suitable distance was determined which
would allow recreation of biological thickness
and height of clinical crown to facilitate prosthetic
rehabilitation, the flap was sutured with 0000 silk.

Upon completion of suturing process, it was
observed that the vestibular frenulum was not well
placed and did traction the flap. This situation could
endanger the long-term stability of the newly created
gingival margin. Therefore, it was decided to perform
a frenectomy procedure with scalpel and 15c blade.
Upon completion of procedure, 0000 suturing silk was
used (Figure 3d). Surgical dressings were not placed.

The patient was instructed to take 10 mg ketocorolate
every 8 hours for 3 days, and to rinse with 0.12 %
chlorhexidine gluconate every 12 hours for 15 days.

POST-SURGICAL PERIOD
The patient was called 12 days after procedure for

suture removal. It was observed that tissues were not
swollen and presented suitable clinical conditions; for this

reasons the patient was then instructed to initiate plaque
control with a soft toothbrush (Sensitive, Oral B®). She
was instructed to refrain, for the time being, from using
inter-proximal cleansing devices.

15 days later provisional teeth were exchanged for
new teeth manufactured with bisacrylic resin. These
teeth were then cemented with temporary cement
(Temps Bond Kerr®) (Figure 4a).

| 2 T I

Figure 3. Surgical technique: a) incisions to inside bevel
and intra-crevices) b) ostectomy to determine new height
of bone crest ¢) Once the procedure is completed the new

position of the gingival margin can be observe d) suture of
gingival tissue and area of labial frenulum.
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Six weeks after healing, the prosthetic procedure
was reinitiated. Provisional teeth were removed and
preparations for total crowns were initiated. At a
later point, new provisional teeth were placed which
provided better adjustment at the gingival margin
(Figure 4b). At this stage, the patient was being
orthodontically treated with removable devices in
the lower jaw area. Ten months after surgery, final
provisional teeth were placed (Figure 4c). At this point
the patient presented fixed brackets for orthodontic
treatment use.

Final, metal-free restorations were cemented 14
months after healing. At that point, tissues were firm
and aesthetic.

Figure 4. Healing phases; sutures were removed after 12
days. a) at 15 days provisional devices are adjusted, b) at
six weeks use of provisional devices with bisacrylic resin, c)
at ten months with final provisional devices.

RESULTS

During the described lengthening procedure, a
gingival margin level was established in concordance
with the desired crown length, decreasing thus gingival
exposition.

The two central teeth required greater removal of
soft tissue; the right lateral did not require modification
of gingival margin level, the right canine required a 2
mm margin modification, the rest of teeth subjected to
the procedure required soft tissue removal of 1 mm.
Elevation of full-thickness flap allowed performance
of suitable bone remodeling and .reduction surgery. It
provided positive architecture and preserved a 3 mm
distance from the bone margin up to the prosthetic
preparation.

Suitable clinical characteristics were observed after
a six-week healing period.

14 months later, periodontal tissues appeared
clinically healthy, with gingival level harmony and
proper adaptation of the final prosthesis.

22 months later, the gingival margin had remained
stable, preserving suitable periodontal-prosthetic unity
(Figure 5).

Figure 5. Intra-oral comparative analysis: at treatment initia-
tion and at 22 months. Suitable periodontal prosthetic unity
was achieved.
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The described surgical procedure allowed
placement of an esthetic and functional restoration.
The smile was improved and the patient expressed
satisfaction of the result (Figure 6).

DISCUSSION

Pontoriero and Carnevale® studied during 12 months
84 teeth in 32 patients. Patients were re-examined at
30, 90, 180, 270 and 360 days. Upon examination
gingival margin overgrowth was encountered.
The authors determined that these findings could
suggest presence of a tendency in the periodontium
to reform a new physiological supra-crest gingival
unity. Overgrowth of soft tissue began almost after
one month from the moment when the crest height
was defined during surgery. Factors which influenced
the amount of coronary displacement of the marginal

Figure 6. Extra-oral comparative analysis. At treatment ini-
tiation a low smile was observed, at treatment completion a
more esthetic middle smile was achieved.

periodontal tissue seemed to be related to the gingival
biotype, the thick type experienced the greater
movement, as well as individual healing response.
They mentioned the fact that several authors, when
determining the amount of tissue to be removed,
have suggested using a 3 mm (Ingber 1977), 2.5 to
3.5 mm (Palomo 1978) and 4 mm (Rosenberg 1980)
periodontal support surgical removal.

Lanning & al''performed crown lengthening
procedures in 23 patients, and assessed results at
3 and 6 months of healing time. They reached the
conclusion that biological thickness in treated locations
were re-established to their original vertical dimension
after 6 months. Therefore, they could affirm that no
statistically significant variation of the gingival margin
height was found, a constant 3 mm gain in crown
structure could be observed after 3 and 6 months.

Coslet & al® suggested use of a classification in
order to establish suitable clinical diagnosis, which
would enable determination of treatment plan for
patients presenting excessive gingival exposition or
delayed passive eruption. This classification would
take as a parameter the position of the bone crest and
the gingival margin with respect to the cement-enamel
junction.

Herrero & al?' conducted research where 12
students of different academic levels intervened.
The research aimed at performing crown lengthening
procedures to 21 teeth in 16 patients. The study
revealed the fact that more experienced periodontists
achieved better results. Effectiveness in treatment with
respect to greater experience has been shown in other
clinical studies, therefore, surgeons must be more
aggressive in their surgical procedures, and must take
measures, while operating, to provide optimal distance
for a healthy gingival unit around the restored tooth.

Dea & al**studied 43 teeth in 25 patients subjected
to surgical crown lengthening, after a 6 month healing
period. Re-assessments were conducted at 1, 3 and
6 months. Results at 6 months revealed the fact
that tissue over-growth reduced crown height when
compared to the initially determined during surgery.
This seemed to be related to the height to which the
flap was sutured, to the subjects’ individual healing
characteristics, to the reformation of biological width,
to a suitable positive bone architecture during surgery,
to regulation of restorative processes and to the
individual post-surgical plaque control.

Bragger & al*® assessed 85 teeth in 25 patients
after a 6 months healing period. They found minimal
changes at the level of the marginal gingival tissue,
which had been assessed before surgery, and after 6
weeks and 6 months. He considered that the position
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in which the flap was sutured determined long term
position.

The crown-lengthening procedure presented in
this study achieved suitable long term clinical results
because diagnosis of excessive gingival exposition
was properly performed, since it considered gingival
margin position and bone crest with respect to the
cement-enamel junction. Bone surgery was performed
within proper dimensions, preserving biological
thickness.

Surgical procedure allowed total rehabilitation for
the patients who exhibited satisfactory esthetic results.

CONCLUSIONS

The possibility of working with other dental
disciplines allows the establishment of proper
diagnosis and treatment plan, aiming at common goals
established by patient expectations as well as involved
dental areas.

When initiating any treatment it is necessary to
assess the periodontal circumstances of the patient
since placement of any restoration which might invade
biological thickness will lead to loss of insertion in
cases when the gingival biotype is thick; if gingival
biotype is thin recession will occur.

Surgical crown-lengthening procedures reduce
gingival exposition and allow tissue preparation
for later rehabilitation. Physiological and esthetic
stability are achieved, access to prosthetic margins
is gained, and suitable periodontal-prosthetic unity is
accomplished.
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