
P
atients who present with significant
coronal breakdown of a tooth pres-
ent challenges with regard to treat-
ment planning decisions for that
tooth. Does the practitioner

endodontically treat the tooth and augment
that treatment with crown lengthening to
permit sufficient ferrule of the remaining
root structure to allow restoration? Or is it
more prudent to extract the tooth and place
an implant?

Endodontic therapy has advanced to pro-
vide long term clinical success and preserva-
tion of the natural dentition is a primary goal
of dentistry.  Yet endodontic success is close-
ly linked to restorability of the coronal aspect
of the tooth.  Lack of sufficient coronal struc-
ture to retain a crown often leads to failure of
the coronal seal and subsequent failure of the
endodontic obturation.  Unfortunately, with
today's improvements in adhesive dentistry
the emphasis has drifted away from the prin-
cipal of restorative ferrule.  Practitioners may
be relying to heavily on the strength of the
"bond" to keep fixed prosthetic restoration
margins sealed and thought should be given
to how much coronal structure remains
when deciding if a tooth should be treated
endodontically or replaced with an implant.
Prior to initiation of endodontic treatment
these restorative decisions need to be made
and determine which additional procedures
will be necessary to achieve the restorative
goals required.

But what is a ferrule? With respect to den-
tistry, the ferrule is a band of natural tooth
that is circumferentially grasped by the crown
that prevents lateral displacement of the
crown from the tooth.  The literature has sug-
gested that a 1.5 to 2mm ferrule is minimally

necessary to prevent fracture of the endodon-
tically treated tooth and provide resistance to
displacement of the fixed restoration.1-3 So
how do we achieve this in severely broken
down teeth?

RAISE THE BRIDGE OR LOWER THE
WATER?
When analyzing how a tooth may be restored
following endodontic treatment, one has to
determine if sufficient root length remains to
allow stability of the tooth once it is restored.
Is there adequate supracrestal tooth structure
present to provide a restorative ferrule?  What
ancillary procedures may help increase the
amount of supracrestal tooth to ferrule?

OSSEOUS CROWN LENGTHENING TO
IMPROVE RESTORATIVE FERRULE
Traditionally, when insufficient tooth pre-
sented supracrestally, osseous crown length-
ening procedures were employed to increase
the available coronal tooth structure.4 This
presents challenges in treatment.  When the
tooth requiring treatment is bounded by
adjacent teeth, an osseous crown lengthening
will require removal of crestal bone on the
adjacent teeth to create osseous slopes that
will allow soft tissue maintenance.  One can
not just remove bone around an individual
tooth as this leads to isolated pocketing and
abrupt slopes in the bone which lead to adja-
cent bone loss as the body attempts to create
gentle slopes that it can maintain over time.
So we can see that to create adequate coronal
tooth structure for restorative purposes we
may have to compromise the periodontal
structures adjacent to that tooth.

Additionally, removal of crestal bone may
expose furcations on posterior teeth compli-

cating home care and exposing areas that may
be difficult to maintain over the long term.
This may also be a factor in maxillary first
premolars which typically have a mesial root
concavity that in it self can create restorative
challenges.  When the tooth being treated has
a short cervical trunk or the furcation is
already at or just above the crestal margin,
removal of additional bone may be con-
traindicated and extraction of the tooth and
subsequent placement of an implant may be
a more prudent option.

FORCED ORTHODONTIC ERUPTION
An alternative to osseous crown lengthening
when additional tooth structure is needed
restoratively, is the use of forced orthodontic
eruption.5 Following completion of
endodontic treatment, orthodontic forces are
used to erupt the tooth coronally exposing
more root structure upon which a ferrule
may be placed.6 When considering this
option one needs to assess how much root
length will remain within the osseous housing
and will this allow adequate crown to root
ratio to maintain tooth stability over a period
of time.  As with crown lengthening, forced
eruption of multi-rooted teeth may create
furcation issues and may be a contraindica-
tion to this treatment modality.  This
approach does work well on single rooted
teeth.7

Under normal orthodontic extrusion,
slow forces with low intensity are exerted on
the tooth. As the tooth extrudes the crestal
bone and gingival apparatus moved together
coronally.  When heavier traction forces are
exerted, as seen in rapid extrusion, coronal
migration of the tissues supporting the tooth
is less pronounced as the rapid movement
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exceeds their capacity for physiologic adapta-
tion and the tooth erupts coronally beyond
the crestal bone.8 When rapid extrusion is
utilized it must be followed by an extended
period of retention to allow remodelling and
adaptation of the periodontium in the new
tooth position.9

CLINICAL DECISIONS
Typically in clinical practice we encounter
with respect to loss of coronal structure teeth
that are single-rooted and multi-rooted. 

SINGLE ROOTED TEETH
A patient presents with coronal breakdown of
a single rooted tooth that is at or close to the
crestal bone margin (Figure  1). First, we need
to determine the length of the root subcre-
stally. Is there sufficient root length that
movement of the crestal margin in relation to
coronal of the remaining tooth via crown
lengthening or extrusion will not compro-
mise the crown to root ratio of the restored
tooth? If the answer is yes, then we have two
options, clinical crown lengthening (Figure
2) or orthodontic extrusion (Figure  3).
Should the answer be no, then extraction and
replacement with an implant is the indicated
treatment.

MULTI-ROOTED TEETH
A common occurrence involves presentation
of a molar with significant coronal breakdown
either as a result of fracture or decay (Figure
4). The presence of furcations present unique
variables compared to single rooted teeth.
When analyzing the restorability of the molar
we need to ask, will repositioning the crestal
bone margin either through osseous crown
lengthening (Figure  5) or extrusion (Figure  6)
expose the furcation and complicate mainte-
nance?  Teeth with short cervical trunks limit
what treatment we may perform in order to
provide restorative ferrules.  Those teeth with
long cervical trunks or fused roots may be bet-
ter suited to these procedures and provide
clinical outcomes that can be maintained over
the long term.  When these objectives can not
be met extraction and implant placement
offer a better prognosis.

CONCLUSION
Dentistry is restoratively driven, supplement-
ed by endodontic and surgical (be it peri-
odontal or oral surgical) components.  When
a tooth can not be restored then it does not
matter what endodontic treatment can or is
rendered to the tooth.  Treatment planning

decisions need to focus on the restorability of
the tooth when deciding what treatment will
provide reasonable long term success.  If the
tooth can be restored then pursuing
endodontic treatment is the best treatment
decision.  But when this can not be accom-
plished or the restorative prognosis can not
provide reasonable long term success then
extraction and implant placement is the more
prudent treatment option.
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FIG 1: A patient presents with a single rooted
tooth that has lost coronal structure to the cre-
stal margin of bone

FIG 2: To achieve a ferrule, an osseous crown
lengthening may be performed but this requires
removal of bone from the adjacent teeth to cre-
ate the proper contours.

FIG 3: An alternate treatment option to achieve
ferrule without affecting the osseous levels on
the adjacent teeth is forced eruption of the
affected tooth.

FIG 5: Osseous crown lengthening to achieve
a ferrule requires recontouring of the support-
ing bone on the adjacent teeth possibly lead-
ing to furca exposure on the affected or adja-
cent teeth.

FIG 4: A multi-rooted tooth with coronal break-
down close to the osseous crest.

FIG 6: Forced eruption of multi-rooted teeth
can lead to exposure of the furcation and com-
plicate patient home care and long term surviv-
ability of the tooth.



DENTAL PRACTICE NOVEMBER-DECEMBER 2010 VOL 9 NO 600

2006;8(3):88-95.
5. Camargo PM, Melnick PR, Camargo

LM.: Clinical crown lengthening in the
esthetic zone. J Calif Dent Assoc. 2007
Jul;35(7):487-98.

6. Kocadereli I, Ta?man F, Güner SB.: Aust
Dent J. 1998 Feb;43(1):28-31. Combined
endodontic-orthodontic and prostho-
dontic treatment of fractured teeth. Case
report.

7. Delivanis P, Delivanis H, Kuftinec MM.
Endodontic-orthodontic management of
fractured anterior teeth. J Am Dent
Assoc. 1978 Sep;97(3):483-5.

8. Bach N, Baylard JF, Voyer R.:
Orthodontic extrusion: periodontal con-
siderations and applications. J Can Dent
Assoc. 2004 Dec;70(11):775-80. 

9. Antrim DD. Vertical extrusion of
endodontically treated teeth. US Navy
Med 1981; 72:23-8.

Dr. Kurtzman is in private gen-
eral practice in Silver Spring,
Maryland, USA. He has lectured
both nationally and internation-
ally on the topics of Restorative
dentistry, Endodontics and
Implant surgery and prosthet-

ics, removable and fixed prosthetics, Periodontics
and has over 180 published articles. He is privi-
leged to be on the editorial board of numerous
dental publications and a consultant for multiple
dental companies. He has earned Fellowship in
the AGD, AAIP, ACD, ICOI, Pierre Fauchard,
Academy of Dentistry International, Mastership
in the AGD and ICOI and Diplomat status in the
ICOI and American Dental Implant Association
(ADIA).  Dr. Kurtzman has been honored to be
included in the "Top Leaders in Continuing
Education" by Dentistry Today annually since
2006. He can be contacted at
dr_kurtzman@maryland-implants.com.

Dr. Lanka Mahesh is an
implantologist practicing in
New Delhi. He is a Fellow and
Diplomate of International
College of Oral Implantologists
(USA) and the Indian Society of
Oral Implantologists. He has

undergone advanced surgical training at USA
and Spain. He has also authored "Practical Guide
to Implant Dentistry" published by Quintessence.
He has lectured extensively in India and abroad
and has numerous publications on implant relat-
ed topics.

About tthe AAUUTTHHOORRSS

MULTIDISCIPLINARY  SECTION


