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Perio-prosthetic management in restoring teeth
with reduced clinical crown in children

A.P. Tripodakis / A. Parashis / C. Damianakou

Absiract

The pupose of this arcticle is to underline the impor-
lance and lo discuss the indications and technigues of
crown lengthening procedures prior to prosthetic treal-
ment of mutilated or undererupted permanent tecth of

ildren,

The aim of surgical crown lengthening is the exposure
of at least 3 to 4mm of healthy tooth stuucture coronally
(o the alveolar crest, length that will allow the tormation
of the new epithelial attachment and the existence of | 1o
2mm of tooth structure for the construction of a biologi-
cally acceptable crown margin. If the margin of the defect
is inadequate distance from the alveolar crest the surgical
pracedure involves reduction of the attachment complex
and is limited to the soft tissues only (a gingivectomy, api-
cally repositioned full thickness flap, distal wedge). When
the margin of the defect is close to the alveolar crest, less
than 3mm, the surgery involves also modifcation of the
hard tissues of the periodontivm (apically repositioned
full thickness flap with ostectomy-ostcoplasty). Although
cases of children generally call for a conservative
approach, the necessity for harmony beiween restorative
procedures and materials with the supporting structures
make surgical intervention inevitable.

Introduciion

On many occasions children are in need of prosthetic
treatment. Extensive caries, fractures and loss of perma
nent teeth due to trauma as well as congenitally missing
tecth are common reasons that young patients would
require conventional crown and bridge therapy

There is a general tendency advocating “conscr-
vatism”™ in restoring mutilated dentition in children. In
order to avoid permanent full coverage before the age of
eighteen, fractured or extensively decayed teeth, after
endodontic therapy are often restored by means of pre-
fabricated posts and compasite resin built ups (Fig. la).
Furthermore, if the placement of a full crown is decided
upon the “conservative” approach would tend to avoid
preprosthetic surgical procedures, even if the case
involves defects that extend beyond the gingival attach-
meat level (Fig. 1bc). In both situations the biological
response is nol [avorable."*
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The undisputed technical requirements for a successful
fixed prosthesis are the adequate retention of the crown,
as well as the proper fit that will ussure peripheral seal on
the prepaced tooth. Furthermore, respect of the peridon-
tium during construction is of paramount importance for
the maimenance of gingival health and the longevity of
the restoration. For the achievemeni of these objectives,
adequate axial height of the preparation for retention as
well as 1 10 2mm of healthy tooth structure coronal to the
epithelial atiachment for the crown margins must be
ensured, If not, surgical crown lengthening procedures
must be performed ™!

Unfortunately, many of the children's permanent teeth
1o he restored do not present adequaie axial height of the
clinical crown, from either mutilation or abnormal erup-
tion. The purpose of this article is 1o underline the impor-
tance as well as to discuss the indications and technigues
of crown lengthening procedures prior o prosthetic
treatment in children,

Biological criteria and surgical techniques

Gingival attachment on the tooth is accomplished by
the conneclive lissue fibers (supracresial fibers) and the
junctional epithelium and extends coronally from the
alveolar cresl to the basce of the gingival crevice. The
width of the combination of the above tissues varies from
1 to 3mm and has been termed the “biological width of
the periodontiom™ (Fig. 2a). Respect of this width during
construction is important for the protection of periodon-
tal health, If for technical reasons the periodontal
intergrity is in danger, crown lengthening procedures
should preceed the prosthetic treatment.*’

It is evident however, that after flap procedures for
crown lengthening when healing occurs, the epithelium
migrates apically forming a long junctional epithelium
(Fig. 2b). In this case the conneclive lissue fibers are
absent and gingival attachment is accomplished strictly
by junctional epithelium, which extends coronally from
the alveolar crest to the base of the sulcus.*"

Therefore, the shift from a physiological connective
lissue-junctional epithelium attachment complex to a
purely long epithelial attachement could be considered a
disadvantage, especially when it involves young individu-
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Fig. 1b

Fig. 1c

als. However, considering the long term benefits of a
healthy periodontium, the treatment plan should be
directed towards establishing a harmony between the
restoration and the gingiva.

The aim of surgical crown lengthening is the exposure
of at least 3 to 4mm of healthy tooth structure coronally
to the alveolar crest, which will be distributed as follows:
1) 2Zmun for the epithelial attachment and 2) 1 to 2Zmm lor
the crown margins.
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Fig. 2a Fig. 2b

When the cervical margin of the defect is inadequate
distance from the alveolar crest (more than 3mm), crown
lengthening is achieved by surgical reduction of the width
of the allachment complex. In this case, the surgery is
limited to the sofi tissues exclusively (gingivectomy, api-
cally positioned full thickness flap, distal wedge).*""

When the cervical margin of the defect is close Lo the
alveolar crest (less than 3mm), the surgery should af
involve modification of the hard tissues ol the periodoi-
lium (apically positioned full thickness flap with ostecto-
my-osteoplasty).

Gingivectomy requires the existence of an adequate
width of attached gingiva." Therefore, the clinical appli-
cation is limited in cases where a healthy and sound clin-
cial crown is covered by sofl tissue. This occurs because
of fibrous hyperplasia or abnormal eruption.

Distal wedge flap is indicated in cases where the surgi-
cal crown lengthening must involve the distal side of the
last tooth. During surgery, a wedge removal of soft:tissues
is performed and is usually combined with a Map in the
rest of the teeth. The buccolingal width of the:flap is
increased according to the required crown lengthening, It
is usually performed in cases of distal cervical caries.

Apically repositioned full thickness flap is most fre-
quently used. The main advantages of this technigue are:
1) maintenance of the width of the zone of the attached
gingiva, and 2) direct observation of the relationship
hetween the bone and the defect thal permits correct
evaluation and allows reduction of alveolar bone by
oslectomy-osteoplasty il necessary.
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_ If ostectomy is necessary, considerations must be taken
to the following: 1) reverse architecture of the bone must
be avoided (In these cases ostseoplastsy must follow ost-
sectomy.”), 2) do not expose the furcation entrance in
multirooted teeth, 3) do not damage the boane support of
the tooth in which the crown is lengthened or adjacent
teeth (Extraction of the tooth and use of the adjacent
teeth as abutments for a bridge may be the treatment of
choice in some cases.), and 4) possible esthetic problems
when the ostectomy involves the buccal alveolar plate of
the anterior upper teeth (Orthodontic movement of the
toothmay be an alternative solution to these prob-
l.C[nSI‘I‘)-

Indications and perio-prosthetice management

The indications for crown lengthening procedures in
children and adolescents include teeth that present [rac-
tures (horizontal or vertical), subgingival caries or
healthy teeth with inadequate axial height of clinical
crown due to abnormal eruption.

Horizontal tooth fractures usuallv occur near the
epithelial attachement. If an adequate width of attached
gingiva exists modifications of the soft tissues by zin-
sivectomy may be sufficient. The use of electrosurgery is
also indicated in such instances. However. care must be
taken not to touch the alveolar bone with the electrode
since extensive damage may occur” (Fig. 3a. b. c).

Vertical fractures very often extend subgingivally in
close‘proximity to the alveolar crest. [n such instances as
well as-in cases of deep horizontal fractures. the proce-
dure of choice is the apically repositioned full thickness
flap. The radiograph rarely gives the real extent of the
problem, especially when the line of the fracture extends
only on the surface of the root. In this case, the fractured
piece may give some information as to which treatment
can be planned. Care must be taken also in these cases to
preserve the normal architecture of soft and hard tissues
during the surgical procedure (Fig. 4a, b).

When the injury is concerning subgingival caries the
periapical radiograph often gives information about the
height of healthy tooth structure, which remains coronal-
ly to the alveolar crest (Fig. 5a, b). In addition better clin-
ical evaluation is possible upon removal of the carious
tooth structure (Fig. 5c). In order to fabricate cast post
and cores a primary modification of the soft tissues is
requiréd (Fig 3¢, d). This is best accomplished by the use
ob-glecrrosurgery. The construction of temporary crowns
ia then possible resulting in better soft tissuc healing after
surgery (Fig. S¢). Apically repositioned flap with or with-
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out ostsectomy usually is the treatment of choice in this
case (Fig. 5¢, g, h).

On many occasions, the remaining healthy tooth struc-
ture of the root after caries removal presents a funnel-
type morphology. This is due to the fact that the carious
lesion proliferates into the central area of the non-vital
rool rather than the peripheral dentin and cementum.
which is protected from the periodontal fibers. It must be
taken into consideration, that the thin peripheral walls
will be removed during the final margin placement of the
preparation. Therefore, the length of surgically exposed
root must be increased considering that 2mm of healthy
tooth structure must remain after removal of these thin
walls.

Reduced axial height of intact clinical crown is a com-
mon situation in children and voung adults after
orthodontic treatment especially in cases of impacted
teeth and congenital partial anodontia. Crown lengthen-
ing is necessary in such cases to ensure adequale relen-
tion for the crown without violation of the attachment
complex as well as to improve esthetics. The correction
usually is limited to the soft tissues and can be achieved
with gingivectomy or apically repositioned flap (Fig. 6a.
b.c).

Healing and completion

Before proceeding to the final steps of the pros-
thodontic treatment, i.e.. final preparation and impres-
ston. stabiity of health of the periodontium should be
established. This stability involves completion of healing
by the epithelialization of the gingiva and creation of a
new epithelial attachment. Ideally. a period of at least 6
weeks is needed for the tissues to reach complete clinical
healing.®= However, practical reasons usually oblige the
restorative treatment to start earlier and this period to be
reduced to four weeks without any serious problems.
During that time, other clinical steps such as endodontic
therapy. placing of a cast post and core and construction
of a temporary crown can possibly take place.

On many occasions, if the cervical area of the tooth
does not have a normal anatomy because of extended
damage of the crown, it is possible that granular tissue
hyperplasias will be formed during healing. These hyper-
plasias should be removed again by gingivoplasty. The
use of the electrosurgery unit is also possible. On the
other hand, the placement of a temporary crown with the
best possible marginal fit would restore the proper cervi-
cal anatomy and promote proper healing and evenrually
prevent the tissue overgrowth.
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Fig. 3c
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Fig. 6b

Fig. 6a

Conclusions

The approach of treatment in order to restore perma-
nent teeth of children that present reduced clinical crown
should involve proper perioprosthetic management. The
aim is: 1) to preserve the remaining tooth structure and
maintain the teeth. and 2) to respect the periodontal
health and provide harmony between the restoration and
the soft tissues.

It is very important for the maintenance of periodontal
health, not to exert any violence on the epithelial attach-
ment and preserve the integrity of the biological width of
the periodontium. Although. restorative treatment in
children generally aeeds a conservative approach, the
necessity for a healthy periodontium. which is of
paramount importance often requires the surgical inter-
vention. If the clinical sitvanion indicates that there is not
adequate amount of sound tooth structure coronally to
the attachment level for technical requirements of the
restotation to be met. surgical crown lengthening must be
performed.

The surgical technique with or without ostectomy
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Fig. B¢

must always be performed with the final goal of the exis-
tence of al least 3 to 4mm of healthy tooth structure coro-
nally to the alveolar crest. This width will permit the f04
mation of a normal dentogingival junction as well as the
existence of 1 to 2mm of teeth structure coronally to the
epithelial attachment for the construction of a biclogical-
ly acceptable crown margin. Thus. teeth with honizontai
or verticai fractures, subgingival caries or with inade-
quate axial height of intact clincial crown can be used as
abutments for fixed prosthesis successfully harmonizing
the restorative procedures and materials with the sup-
porting hiological environment.

Presented at the 12th meeting of the International
Association of Dentistry for Children, Athens, June 1 to
Sth. 1989,
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