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LEARNING OBJECTIVES

« discern the best course of
treatment when evaluating
clinical options for cither root
canal therapy or extraction,
replacement with a dental implant

« lst key factors for determining
periodontal risk assessment

+ understand the subspecialty
of endodontic microsurgical
retreatment

« discuss practical strategies for
treatment of cascs involving
internal and external root

resorption

Clinical Decision Making
Regarding Endodontics
Versus Implants

Munib Derhalli, DMD, MS, MBA; and Richard E. Mounce, DDS
ABSTRACT

This article discusses the current considerations in treat-
ment planning for retention of the natural tooth through
endodontic therapy (including orthograde first-time
treatment, retreatment, and endodontic surgery) versus
extraction and placement of a dental implant. As a sec
ondary goal, the article describes several specific cases in
which the best option is either an implant or retention of
the natural tooth. The issue of tooth retention versus im
plant therapy is also addressed with regard to the specific
clinical diagnosis of resorption in all of its various forms.

Emphasis has been placed on practical strategies for t
ment of cases involving internal and external root resorp

tion usinga comprehensive evidence-based approach
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arding the best
courseof treatment when evaluatingthe clin-

here is often controversy re

ical options for cither root canal therapy (and
maintenance of the natural tooth) or ext
tionand tooth replacement with a dental im-
plant. Although predictable, implant place-
ment can be challenging in the esthet
riteria must ¥ ativetea

ac-

one where numerous

ofanonvital tooth has been to perform root canal therapy fol-

d-bridg

lowed by conventional crown-

e procedures. Before

the advent of modern implant therapy, removal of the tooth
dered high risk

with subsequent implant placement was con

and not the standard of care.

looth retention and implant therapy can be competing op-
tions in developinga definitive treatment plan. The use of risk
assessment throughout the treatment-planning process is es-

rm ith

of plant designs, surfa

»
materials, and methods. High success rates have helped make
dental implants a viable and accepted option for tooth replace-

ment, and the debate is intensifying

ans have a growing number of options in the com
mercial marketplace for both treatment modalities. Clinical
recommendations vary depending on their source (empirical,
information, etc). Inaddition,
techniques using these various options and systems are con-

literature-based, manufactu

stantly being developed and both choices con
improved clinical success. Th
considerationsin treatment planning
tooth through endodontic the
time treatment, retreatment, and endodontic surgery) versus

nue to provide

article discusses the current

or retention of the natural
py (including orthograde first-

xtraction and placement of the dental implant. As asecondary

goal, thearticle describes several specific cases in which the best
option iscither an implant or retention of
the natural tooth. Additionally, thearticle
fons with re-

addresses these same que
gard to the specific clinical diagnosis of

forms.

resorption inall of ts vario
The complexity and controversy re Assessment
mplant
ment planning was recently addressed by
Hannahan and Eleazer, who reported a
suceess rate of 99:3% after following 143
months;

gardingendodontic versu:

Genetic factors

root canal-treated teeth for
her than the
nt group, in which 129 were fol

this percentage was |

imj
P Crow!

lowed for 36 months with a success

of 98.4%. The success of endodontically

Factors in Determining
Periodontal Risk

t- Available alveolar bone support
Degree of furcation involvement

Tooth position in the arch

Previous periodontal history
-to-root ratio

Clinical mobility

2 anges that occur because of tooth
removal. The development of a predictably successful long-
term restorative/prosthetic treatment plan requires careful

evaluation of the various factors that influence the prognosis

of the teeth involved. Risk ass

ssment consists of identifying

ctors, both local and systemic, that can affect the
able 1 lists

all clinical

biologic and mechanical functions of that tooth. '
that should
periodontal prognosis of teeth.

the major fa

In assessing long-term periodontal stability, bear in mind
that pes
sulting in various os

iodontal disease is characterized by attachment loss

cous defects that reduce the overall

periodontal support. Bone-grafting procedures with guided

STR) have sk many typesof
the

nd location of the defect, tooth mobility, and other
factors, some of which a ble 1. The de
cation determines the success rate with
most G
not require a terminal bridge abutment,
then retention with periodontal therapy
and/or endodontic therapy, ifindicated,

architecture:

isted in T ree of fur-

R procedures. If the tooth does

may be a reasonable choice versus
traction and implant therapy. Tooth
mobility is eritical to the asse
process. The prognosis for a tooth with
compromised periodontal support and
the mobility that results can adversely

ment

affect the retention, especially if the tooth

istobe used as an abutment. Splintingof

mobile orotherwise
to impl

ompromised teeth

nts by a fixed prosthesis is not

treated tecth and implants was essen- | Oral hygiene
tially the same, but implants requ

more postoperative treatments

Tobacco use

maintenance. The study also concluded

that the data showed implants required

significantly more follow-up treatment
or surgical intervention after the pro- Gesis it
cedure as compared to endodontically
treated teeth (12:49% versus 1.3%).' The
clinically accepted protocol for retention Patlentge’

wwedentalacgis.com/cced

Systemic health status
Endodontic status

Periodontium status

ing circumstances.

Remaining dentition

RETENTION VERSUS EXTRACTION

Retention of the natural tooth versus
extraction/implant the

by requires
consideration of additional factors. The
definitive treatment dependson the long-
term predictability of the

al outcome.
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Risk factor assessment, in addition to local considerations, in-
cludes the effects of systemic illness. Tobacco use and poorly

increase

the risk for periodontal diseas
h e patient’s genetic susceptibility to periodontal dis-
case can also be a critical factor. Patients can be evaluated by a
simple diagnostic test for the presence of a pro-inflammato
genotype that is associated with the production of interleukin

inaddition to affecting implant

iling

18,an mediator. These patients are

tible to further discase progression, unlikea patient without this

genotype. This factor can impact tooth retention and should be
considered in the risk assessment process
In addressing the options of endodontic
the clinician should obtain a thorou
tient consent that alternative treatment options,
and benefits of each, and the risksof choosingno treatment (the

catment versus

implant sh, informed pa-

cludes

clinician’s bes

interest financially should be excluded).* The
patient'sinputin every aspeetof the treatment-planning process
ndy
patients strongly prefer a pa

is essential. When options

ameters are explained, most

ticular treatment based on their

needs, especially if the prognosis is equally weighted for both

endodontics versus implants.
As m
canal and implant therapy must be

ntioned, all risk factors associated with both root

carefully considered

' arenec
cssary to evaluate the patient's rsk factors associated with his

ase (Figure 1 through Figure 3). The pri

orher particular
risk factors for

qua
For endodontic therapy the primary risk factors

stemic health,

are related to the anatomic root complexity, failed root canal
treatment with significanttechnical defects manifested st

the tooth
(@ueton ~\|h~cn|uu|\ risk of vertical fracture), and a clinician’s
lack of Astrong
ed root canal treatment and a
after treatment. Th
treatment planning Oft
because they were

|
p per

perience with regard 2

correlation exists between fa

lack of coronal sea

s highly relevant in
lly treated teeth f
cated inappropriately and need extraction,
but rather, because they hav

en, endodontica I not

been left unsealed and assaulted

by bacteria after the endodontic therapy, causing subsequent
long-term clinical failure (Figure 4

Generally, t

and Figure 5).

ther modality should be
based on case complexity, patient factors, tooth factors, peri-
odontal status, systemic health, the intended functional and
strategic value of the tooth,the patients esthetic desirs and

catment options for

inaddition to
(Table 2). All of these factors can significa

ntly complicate treat-
ment planning and impact the casc’

outcome,
A comprehensive discussion of the impact of each of the
risk

ctors to endodontic therapy and implants listed in Table
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Fig 1. Computed tomography (CT) scan of the maxillary sinus and
the bone available for implant placement in the upper molar region.
Fig 2. and Fig 3. CT scan of the mandibular canal, relative to the
expected location of implant placement. Inadequate bone in this
region will address modification of the implant used, the need for
‘osseous regeneration first, or in the most severe cases, possible
contraindication for implant placement

Factors That Complicate Tr
and Impact Outcome

atment Planning

PATIENT-RELATED FACTORS:

Dental anxiety .
Medical history .
Limited opening .
Gag reflex .
Inability to be reclined .

Financial restrictions placed on
various options
Lack of patient cooperation .

TOOTH-RELATED AND OTHER FACTORS:

Tipping, rotation, buccal, and lingual

positioning relative to the alveolar .
ridge, crowding

Short roots .
Long roots .
Calcified roots and pulp chambers .
Resorption of all types .
Third molars .

Atypical anatomy
(dens in dente, fused roots, etc)

Trauma cases of al types with luxation

and replant:

Blunderbuss apices .
Previous root canal treatment 5
Presence of iatrogenic events .
Periapical and lateral root lesions .
Access through crowns and bridges .
Perio-endo combined lesions 5

1 = impucts reatmen planing of b acts reatment

ofendodontics
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not feasible. However, it should be mentioned that as the
number of ri he indications for referral

ages of the skulls bony structures. CBCT
-D) array

and the case may require, at a minimum
i 4

sultation or to perform limited
iy that the ger

aspects of the treatment

an

mplant and retreatment or endodontic surgery may both
be appropriate. Doing so can allow for extraction of teeth that
storable and enable the practitioner to avoid further

are non

applied on the CBCT volumetric data to produce a stack of
2D gray

ale level images of the anatomy.

COST IMPACT ON TREATMENT PLANNING

nces regard-

Specificattention has been given to the cost diffe

rapy,

attempts to save teeth that may be vertically fractured already
athigh risk of vertical f Some endodontic retreat-
ill have much In

or ctur

ment case typ

these

as

pr i f vof
bothendodontictreatment and implants can help them
the most cost-effective and efficient treatment.

ceive

MICROSCOPIC ENDODONTIC RETREATMENT
The past
ments that have accelerated the subspecialty of endodontic
rosurgical retreatment. While some failed root ¢
nly beyond treatment, teeth that previously needed re
moval or endodontic surgery can now be retreated predictably
“The advent of the surgical operating mi i

trasonic tips, rotary nickel titanium files for both cana
noval of obturation materials, as well
moving ledges, along with a host of other advanc
have made revision of past failed root canal treatment not only
ible butalso predictable. Referral is essential for the clini-
cian to help decide if the tooth in question, assuming that it is
periodontally sound and restorable, can be retreated. Again,
informing the patient of all possible and probable treatment
that will be required in addition to retreatment wi
patient to make an informed decision regarding the long-term
ability of tooth retention or ex
“The use of cone-beam computed tomography

5 yeay

s have seen a number of significant advance-

n als a

cert;

ul-

oscope, ultrason

shaping

usingreciprog

I enable the

cti

n.

(CBCT) has

suchas arelativel andlower
, CBCT has gained pupmm ity by improving predictability
and the quality of care in implant dentistry. This technology
dingin the diagnosis of root fractures. Recently,
astudy found dental CBCT exhibited greater accuracy (62.8%
versus 54,

cos!

has value in

dthatuse

of root fractures

of dental CBCT is effective for the diagnosis
regardless of the di

cBeT ilable f iof: i 1999
ince 2001 in the United States. The scanner u
aybeam

in Europeand
ather than a conventional linear fan

tment

and pared treatment expenses. A tr
hould be considered in all treatment required

cost analysi:

Fig 4. Clinical case of a lack of coronal seal that contributed to the
failure of this root canal treatment. Fig 5. Retreatment of the case
shown in Figure 4.
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to retain the tooth in question. Exaluating restorative need:
and |
is essenti

inaddition

mining the tooth’s long-range prognosis.

al in detes

P
tium surrounding the tooth at the time of restoration. Crown
8 naddition to GTR procedure:
fortooth retention. The total cost of therapy
all these variabl
sions at the outset.

The practitioner should complete a

re often indicated
aking into acco
\ patients’ treatment deci-

nt

willinfluence m;

evalua

. apical ramifi
tions and isthmuses) that influence elinical success. latrogenic
cvents in endodontics are entirely avoidable if they are fore-
seen and alternate actions are taken. When endodontic re-
treatment could destroy the prosthesis e, crown, post, and
core), surgical interve:
situation, may be considered a more conservative approach.”
s finding should be tempered with the sobering clini-
th that coronal microle

failure. A

cant source of

tion and anticipate the tment, including the afore
mentioned crown lengthening and other potential procedu

required to retain the tooth and present this to the patient. The

3 surgery
can lad tolong-term failure if the coronal microleakage is not
addressed. Spe
in the pr

fically, performing apical surgery on a tooth

nce of coronal microleakage will promote less-

erm i treat-
ce, the total
ause addi-
pated
formational

ment—financial and clinical. Often, in actual pra
cost of treatment may be unknown at the outset be
tional procedures might be required that were not ant;
al treatment plan. Tt

when developing the ini

ith the patient. Thi
. when

the imy

needed,

I clinical results postsurgery. In many of these
cases, the tooth may need retreatment first, placement of an
adequate coronal seal, and, if indicated. apical surgery. In ad-

dition, apical surgery, by removing some root end length, can

lead to increased risk of vertical root fracture.

SINGLE-TOOTH ANTERIOR TRAUMA

|

ndodontist.
entation, the clinician should

ororal surgeon) and/or the

When making a case p
consid
colleagues found that approximately 10% of all periapical |
sions require surgery in addi al endodontic
therapy.” Some cases warrant surgery o intervention with
endodontic retreatment due to iatrogenic procedus
(eg.apical transportation, perforation, ledging, and sep:

r that from a purely pathologic viewpoint Nair and

on to conventior

-al errors
rated
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E nterior trauma cases are especially challeng
ing. To determine the prognosis of the injured tooth, the cli-
n needs to assess the degree of damage to the tooth and
ated periodontium. The prognosis of retaining the tooth
versus removal for subsequent implant placement should be
based on pulpal statu: nage to
the supporting structures, and the long-term risk of resc
tion dependingon the degree of trauma.* Careful clinical and
radiographic ass al in the trea

remaining tooth structure, da

-

treated by orthograde root canal therapy. Fig 9. Clinical case of inva-
sive cervical resorption that was deemed nonrestorable and the tooth
removed. Fig 10. Clinical case of idiopathic resorption of the upper
second bicuspid. The tooth was deemed hopeless and extracted.

Volume 32, Nu
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process to avoid unnecessary treatment o
bette

teeth that might be
replaced with implant therapy. Restoration of anterior
trauma cases often requires a multidisciplinary approach to
m

aximize the esthetic outcome.
ses, in which the tooth a
xtr

These ¢

d periodontium can be se-

verely compromised, are nely challenging and, because

X treatment
planning. The scope of tr

atment may include periodontal, end-
odontic, orthodontic, and prosthodontic intervention tore
form and function. Sufficient quality and quantity of bon
major prerequisites for the placement of dental implants into
l\A'nLu ridge. Loss of bone volume (v
by Siebert"
treatment-planning sequence associated with anter

tical and horizontal
pact the
trauma

prior toimplant placement, as may

cases. GBR may be necessa

s ity of the ridge defect.
o predictably gain vertical bone huuu the clinician may need
to consider dis

raction osteogenesis or orthodontic extrusion.
ixtensive preoperative planning and treatment coordination
ccessary for suce

s the most common treatment options

to consider in these cases are:"

* retention of the tooth (endodontic, periodontal, orthodontic,
and restorative therapy) and attempts at restoration.

« removal of the tooth and with a

be performed with endodontic, periodontal, and restorative
input in addition to orthodontic consultation, espe

lly when
evaluating a patient’s skeletal g

rowth. Immediate treatment
may be rendered dependent on the definit atment plan.*

MANAGING RESORPTION

The management of r

sorption is another key aspect of treat-

ment planning when considering tooth rete:

traction/implant placement. A complex entity, res
allof its treatment-planning
considerations. An endodontist is best suited to treat resorption.
Alack of referral when indi

e endodont

forms, can compl

ed can reduce the prognosis for
thisclass ofcases. The term resorption encompasses external root
resorption (ERR) and internal root resorption (IRR).

Itis theorized that both precementum and predentin are
the barri

s to ERR and [RR. If the cemental layer is absent
or damaged, canal toxins can reach the periodontal ligament
(PDL) through the dentinal tubules that drive the ERR resorp-

tive process. Alternatively, ifa tooth is necrotic, bone resorption

can occur. However, root re -ally not occur il
tal nt. If the odontoblastic layer
and predentin laer are lost, in combination with a nonvital
pulp, IRR can occur.

orption will gene

the precemental layers are pres

implant.
+ removal of the tooth with no replacement
+ removal of the tooth and placement of

conventional fixed
partial denture (usingadjacent abutment teeth).

INCOMPLETE MAXILLOFACIAL GROWTH

Another clinical scenario that complicates treatment plan-
ning and requi

ider

s special care and e
apatient with incomplete n

ation is trauma in
llofacial growth. With trauma,
the patient’s age will significantly impact treatment choice as
various treatment options for a young pati
maxillofacial growth are availabl
showed, on average, y
age 17.8

nt with incomplete
Argonin and colleagues
bung women complete their growth at
age 20.% Treatment planning
for a younger patient will differ significantly from that of an
adult patient. Fora completely grown adult, mana
traumatized tooth is not nearly as complicated.

Implant therapy should be delayed until the end of skeletal
growth. The placement of implants in growing patients is not
recommended as a routine practice because submergence or
infraposi

S yeal

s and young me

ement of the

on of the implants may result in fons in

IRRcan Jowninto repla resorption
(RR) and internal inflammatory resorption (I1R). RR s charac-
ter

d by dentin resorption with hard-tissue deposition in the
nal. 11R also denotes dentin resorption but no hard-tissue
deposition. IR is commonly found cervically and s cli
observed asa pink hue that
IRR is rare in human perma

There is some debate &

ly
rent through the enamel.

s transy

nent teeth and asymptom

ic
to the exact source and nature of
the pulp tissue found in IRR. One author suggests that the tis-
sue is “metaplastic

in nature. Yet another proposes that the
pulp tissue is replaced by connective tissue with osteogenic
and y diffe
from normeal pulp.In either event, odontoblasts or preden
nce of RR.

ERR has four subtypes: external surface resorption (IS

. which are

nt

the pre:

SR).
external inflammatory root resorption (EIRR) (which is further

subdivided into a cervical subclassification resulti

¢ from a
physical or chemical insult to the cervical epithelial attach-
ment), transient apical breakdown, and ankylosis. IRR and ERR
can be present simultancously on the same tooth, and the two

lesions may reach -4 Nonvital teeth
with periapieal radiolucencies demonstrate the hghest occur-
lly. ERR hasalsot icallyin

rence of ERF

growing patients. Maintaining the traumatized tooth uni

L plexity
of the tooth should

wwdentalacgis. com/ceed

teeth with apices that are radiographically normal.* To a sta-
tistical significance, teeth with root canal fillings demonstrate

less ERR than nonvital teeth without root canal fillings.”
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According to Trope®, EIRR falls into two primary classes: a
self-limitinginjury, wherebyafter the injury once the damaged
tissuc on the root surface is removed healing can occur; and a
progressive stress, in which the injury occurs and an inflamma-

tory stimulus is present, preventing healing
Self-limiting injury: A
1 mild, a localized area of resorption can oceur due to

self-limiting injury can be mild or se

ver

damage of the cemental surface, and healing can be expected
in 14 days. Many of these defects are not radiograph
ible. If the tooth s vital or has no evidence of pulpal necrosis,

ally vis-

the clinician should wait and observe if healing occurs. If the

tooth undergoes a mild injury such as a subluxation and has
1o additional inflammatory stimuli, spontancous healing and
repair of the surface of the root can take place in approximately
14 days. Ifthe injury is
RR can result

re, asin intrusive luxation and avul

Progressivestress: In the ¢
tended dry time), the attachment of
the tooth can be produced after healing. After the initial inflam-

seof asevere injury (intrusion or

tooth avulsion with an e

mation and if cementum s lost, ankylosis is a risk. Damage to
the precementum is common in avulsion injuries and related
tothe length of dry time. If an inflammatory stimulus such as
anonvital pulp is pr R can continue
until the root s destroyed or therapy is performed toarrest the
resorption. After trauma, the cell type that attaches to the root

surface determines the degree of healing possible. If cemento-

sent, long-standing

blasts reattach to the root surface, healingis more predictable.
Alack of cementoblast attachment after trauma will result in
ankylosis (with root structure being replaced by bone). If more
than 20% of the
is predictable. Alternatively, smallel
vor deposition of cementum and healing without

ankylosis has oc

om trauma, ankylosis
as of root damage fa-
ERR.* After

otsurface is damaged fr

rred, it cannot be resolv
rthan 15 minute: s
of avulsion are correlated with ERR, with the wet storage me-

Itis rthy that dry grea

or

t associa i
prevention of ERR. Teeth with visible contamination at the
of intentional replantation have been shown to provide a more

ime

rapidonset of El
Asan
opathic resorption. The investi

EIRR hasa more rapid onset than ankylosis.

side, one study used radiographic evaluation to assess
ators found all patients dem-
onstrated ERR apically inat least one root of a permanent tooth.

In 81% of the teeth observed, no clear or obvious reason for the
ZRR was evident. As a result, it was concluded that idiopathic

ions.

resorption is common and exists in all permanent dent

a lyalsonoted that ascorrelated with
RR to various deg
Treatment modalities associated with all types of resorp-
dby Trope The
recommendations here are adapted from his work. In the most

tion have been comprehensively summar

COMPENDIUM  May 2011 - ARTICLE REPRINT
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Fig 11. through Fig 15. Clinical case of resorption related to the
pressure of eruption (a progressive stress) on the upper right
lateral incisor.

Volume 52, Number 4



general terms, treatment for resorption is divided into those

cases that possess cither a shor

or long-term stimulus. For
ca

es with a short-term stimulus that may or do have a dam-
aged PDL, treatment includes:

+ cfforts to prevent injury in the first place.
+ preventingadditional damage after the initial injury

tation of the avulsed tooth within 15 minutes).
« pharmacologic manipulation (minimize the initial inflam-

matory response through antibiotics such s tetracycline and

steroids such as Ledermix).
« stimulation of cemental healing (using enamel matri
teins such as Emdogain).

X pro-

« efforts toslow down an “inevitable” ankylosis (if the PDL
ankylosis all i
moved and Emdogain applied).

Ifalon

term inflammatory stimulus is t, RR will
Tumors, orthodontics and impaction, and a lack of
vitality all provide such a stimulus. If the pressure is removed,

prese

continue

resorption ceases. When dental trauma is significant and the

pulpbe

mes nonvital, cemental damage is common. As men-
tioned above, to;

n

s move through de

al tubules, driving

iRR. Endodontic therapy in these cl uch
toxins. EIRR will not occur with a vital pulp. Root canal therapy
can have a high degree of success i of IRR and EIRR,
status of the tooth is uncompro-

s remov

cas

assuming that the periodor
mised and there is minimal risk of vertical fracture. Adequ
root canal treatment controls intrapulpa
the resorption process.

For teeth with closed apices, endodontic therapy should be
started 7 days to 10 days after a severe injury that results in
cemental damage and a necrotic tooth, and should ideally be
finished in 1 day. If the case ca

te

2and arrests

not be finished in one visit, cal-
de should be placed and treatment finished within
1 month. Alternatively, calcium hydroxide can be placed for up
to 6 monthsafterstarting treatment. Ifaccess has not been com-
menced within 10 da
Oof EIRR,
needed

cium hydro

s of the trauma or at the first observance

Icium hydroxide should be placed and replaced as
3-month intervals until the case is clinically re
for obturation. In the presence of established
calcium hydroxide is preferable to short-term treatment.*

dy
IRR, long-term

CERVICAL INFLAMMATORY RESORPTION

Cervical inflammatory resorption (CIR) is a subclass of ERR. It
ible to have ERR below

be surgical, nonsurgical, or a combination of both modalities.
Itmay also include orthodontic tooth movement or intentional

replantation. It has been found that the treatment of cervical

resorption is not as predictable if the process has progressed

beyond the coronal third of the oot
Ininvasive CIR, root canal therapy may not be absolutely nec-

cusand initiates the pathological process.

foadequately arrest
the granulation
tissue from the resorptive bay and scal the area. As a result, if
the bacte moved and the pulp s vital then
root canal therapy may not be necessary. However, often the

the condition long-term, itis essential to remove

logy can ber

granulation tis d

traumatizing the pulp.

‘Teeth with CIR often have  question
of the periodontal and restorative needs that accompz
condition and the compromises that might occur to the long-
term health of the p it of the treatment.
In addition, Class V restorations used to treat CIR are often

ble prognosis becaus

ny this

iodontium as a

traumatic to the pulp and lead to oot canal therapy. Depending

on the extent of the resorptive process, different treatment
options have been proposed. Once perforation occurs then the
success of retaining the tooth is dependent upon the severity
of the defect. If the CIR is detected before perforation of the
root, then conventional oot canal therapy has a high rate of
success. A crown-lengthening procedure can be considered if

theareaof resorption is not located too far subgingival (or sub-

crestal), which would affect the es

thetics in addition to prevent
ess. The long-term risk of vertical fracture,
the time, costs, and numbers of procedures in addition to the

ing restorative acc

long-term prognosis should be thoroughly reviewed before

retaining thesc teeth. The patient should also be made aware
riodontal maintenance implications. Ifthe
rmines the tooth then extraction

with implant placement may be considered.

ofthe long-term p

While not elaborated on here, it is noteworthy that there as

anumberofaddition

Itrcatments for resorption that have been
suggested in the literature, including calcitonin 7 Emdogain 2
and treating
IRR)® (Figure 6 through Figure 1

CONCLUSION

To summarize, the deci

o as to whether a questionable tooth
hould be removed and replaced by an implant versus conven-

tional endodontic treatment and restorative therapy can be

is pos Inthese

clir

Al cases of CIR, the pulp is normal. Suleular bacteria are
suspected of providing the inflammatory stimuli that drive the
process. Clinical management of this complex condition may

inothen ios, much

less complex ones. A reliable set of clinical guidelines to direct
treatment-planning choices benefits clinicians. Many criteria

must be evaluated when treatment-planning a tooth that has

ARTICLE
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sustained a traumatic event, including such tooth va
periodontal statu tive status, and endodontic involve-
ment. Biomechanical considerations are especially important
when extensive prosthetics are involved. Implant variables are
sociated with the potential implant site. Ridge morphology
uated. Patient var
oral hy and

stora

and bone density should be e bles,

financial limitations, also must be considered.

In addition, the correct diagnosis and management of the
particular type of resorption present must be carried out for
optimal tooth retention.
onits merits using the optimal equipment, materials, and clini-

h case must be carefully assessed

cal skills. All treatment of resorption should be considered

againstabackdrop of the alternative of extraction and implant
placement. Certainly, the patient should be informed as to the
prognosis, risks, costs, and alterna
ics, function, and direct and indirect costs of each modal
tooth retention versus implant placement —should be eq

vesatall times. The esthet

considered before either one is recommended.
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