
18
ENDODONTIE JOURNAL 3/2005

FACHBEITRAG

Endodontic Stabilizers
Endoimplants may be good solutions in some dental traumatic cases. However, 

like every implant, they have many difficulties. Epithelial down-growth and 
ultimately loosening  is the primary defect of implants. However, 

many alternative therapy methods provide better options.

For example, when constructing a prosthetic bridge it is
wise to prevent a risky operation with a guarded progno-
sis. In some circumstances, due to patients’ demands, we
must try to find a therapy that we know only has a limited
amount of success. This is the point where endoimplants
are useful. 
A child with a fractured maxillary central incisor at mid
root due to a car accident is faced with one of the most
serious treatment plans in the endodontic field. Losing
this important tooth may cause the child psychological,
aesthetic and phonetic problems in the future. Indeed,
constructing a permanent prosthetic is not indicated and
using a removable partial denture may be more difficult.
Many endoimplant failures cannot be blamed on the
therapy chosen, but rather because the implants were
overused and misused in cases where their applicability
and indications were largely ignored. 
The endodontic stabilizer used to solve periodontal
problems has proved to be a solution with a low per-
centage of success, and thus its use is now virtually ob-
solete. 
According to Weine, among the fifty or more implants
that he placed 15–22 years ago for periodontal reasons,
only one still remains functional. This fact alone stresses
one of the most important steps in endoimplant proce-
dures—case selection. It requires that critical informa-
tion be gathered and evaluated for each case in order to
determine whether endoimplants are the best solution. 

Case Presentation

A 12-year-old boy presented with a crown fracture in
both his maxillary central incisors and some degree of
tooth mobility which were the result of a past accident. 

On a periapical radiograph, a horizontal root fracture at
mid root in his left maxillary central incisor and also root
resorption in the apical portion of his right maxillary cen-
tral incisor were observed (Fig. 1).
Rigid fixation with arch bar and wires were applied for
more than two months. Endodontic therapies were used
for the maxillary central incisors. After removal of fixa-
tion, the right maxillary central  had grade II mobility, and
a wide radiolucent band between the root pieces was
seen. The coronal segment of the right maxillary central
incisor was obturated with lateral condensed gutta-per-
cha. 
Periapical surgery for removal of the apical segment of
the right maxillary central was planned because of its
necrotic pulpal contents and persistence of periapical in-
fection. 
Because of great mobility in the coronal segment, some
type of endoimplant was mentioned, and a chrome-
cobalt pin was selected. During one appointment, the
canal of the right maxillary incisor was prepared in such
a way to allow direct access to the apical tissue. The ac-
cess was placed labially as far as possible for this direct
line of access. 
The apical portion of the coronal segment, which was the
place where the chrome-cobalt pin exited from the root,
was prepared with reamers in order to produce a round
preparation that is more suitable in such cases. The length
of the chrome-cobalt pin was designed so that 7–12 mm
of its length would be placed in osseous tissue and 
5–7 mm in the root canal. Such an endoimplant must be
nonelectrolytic, inert, and have exellent tissue tolerance. 
After preparation under local anaesthesia, the surgical 
procedure began. A sulcular full thickness flap was de-
signed. A window in the osseous tissue was opened in or-
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der to gently extract the apical segment of the right
maxillary central incisor. After removal of the apical
segment, the chrome-cobalt pin was placed through
the canal and cemented with glass ionomer type II ce-
ment. The surgical flap was repositioned, and antibi-
otics and an analgesic were prescribed for the patient. 
Two months after surgery, the mobility of the tooth was
significantly decreased. The repair of osseous tissue,
however, needed more time. 

Discussion

Lack of an apical seal is the most common cause of en-
doimplant failures. In order to improve the apical seal-
ability, pin adaptation to canal walls must be consid-
ered in three dimensions. 

By using  reamers, a rounder apical shape can be
achived. Because all the cementing agents have some
resorption during this time, more pin adaptation
causes less cement exposure and greater durability of
endoimplant. Also, forceful pin insertion must be
avoided in order to prevent micro-cracks in the canal
walls. 
One of the reasons for partial effectiveness of stabiliz-
ers may be their role in decreasing pre-existing mobil-
ity and causing a more favorable environment for re-
pair. Another important fact is infection control. The se-
lected cases must have no more than mildly tender to
percussion. 
In conclusion, it can stated that although endoim-
plants have lost a primary role in dentistry, in some lim-
ited circumstances they may be good substitute for
tooth extraction.

Root development commences after the completion of
the enamel formation. Pulp vitality is required for root de-
velopment to take place. Any factor that will sacrifice pulp
vitality, such as trauma, caries, and dental anomalies
(dens evaginatus and ivaginatus), may lead to the arrest of
the physiological process of root formation.
Immature pulpless teeth present special problems in
meeting the objectives of nonsurgical endodontic ther-
apy. Immature pulpless teeth have thin, short divergent
walls in the apical third, which makes normal develop-
ment of an apical stop and obtaining an optimal apical
seal impossible. This leads to an inability to confine the
filling material to the canal space. The most commonly
used technique is inducing apical closure by formation of
an apical stop using calcium hydroxide as an intracanal
medicament. This process is known as apexification. 
A new approach is placing a biologically acceptable ma-
terial in the apical portion of the root canal, thus forming
an apical barrier; followed by filling the root canal with
gutta-percha and sealer. This procedure has been called
one-step apexification. 

Multiple-Visit Apexification

Induction of apical closure has been the most widely used
approach to treating open apex. Kaiser1 first introduced

the use of calcium hydroxide mixed with camphorated
monoparachlorophenol (CMCP) to induce apical clo-
sure. The technique was popularized later in 1966 by
Frank2, who described a step-by-step technique and four
types of apical closure. Calcium hydroxide can be mixed
with a number of different substances (CMCP, distilled
water, sterile saline, anaesthetic solutions and recently
chlorohexidine) to induce apical closure. The relatively
good success rate of this procedure has been attributed to
one or more of the following properties: (a) the high pH;
(b) the calcium ion; (c) the hydroxyl ion; and (d) the anti-
bacterial effect.
However, the property that actually promotes the mech-
anism for the calcific bridge formation is not known. From
the previous literature, the most important factors in
achieving apexification seem to be thorough debridment
of the root canal (to remove all necrotic pulp tissue) and
sealing the tooth (to prevent the ingress of bacteria and
substrate).
The usual time required to achieve apexification with
conventional calcium hydroxide treatment is 6–24
months (the average is 1 year ± 7 months). Factors that
lead to increased treatment time are the presence of a ra-
diolucent lesion, interappointment symptoms, and loss of
the external seal with reinfection of the canal. 
During this time, the patient is recalled at 3-month inter-
vals. If any signs or symptoms of reinfection or pathology

Multiple vs. One-Step Apexification
An immature tooth that develops pulpal or periapical disease presents special problems. 

Because the apex has not yet completely formed, conventional root canal treatment procedures would
be unpredictable. This article will review the endodontic management of necrotic teeth with 

an open apex. Problems associated with treatment and outcomes of treatment will be discussed. 
Two cases presenting a new approach, single-step apexification,  will be presented.
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occur during this phase of the treatment, the canal is re-
cleaned and refilled with the calcium hydroxide paste.
The patient is recalled until radiographic evidence of
apexification has become apparent. 
Determination of the extent of the apical closure is often
difficult to ascertain. Radiographic interpretation of api-
cal closure may be misleading. It must be remembered
that the dental radiograph is a two-dimensional picture of
a three-dimensional object. The faciolingual aspect of the
root canal is usually the last to become convergent api-
cally as the root develops. Therefore, it is possible to have
a dental radiograph showing an apically convergent root
canal while in the faciolingual plane the root canal is di-
vergent.

One-Step Apexification

A one-step alternative to conventional apexification pro-
cedures has been proposed by 
KOEINGS et al.3 successful performance of a one-step pro-
cedure may benefit both the patient and the practitioner
because of the reduced amount of office time required.
The potential problem of patient compliance is also re-
duced, and it appears that reopening the root canal and
recleaning during multiple visits may disturb the process
of apexification.
The objective of one-step apexification is to condense a
biocompatible material into the apical end of the root to
establish an apical stop. However, this procedure only
fulfills one aspect of apexification—the creation of an api-
cal stop. It does not allow for continued root develop-
ment. Several materials—such as resorbable ceramics,
calcium phosphate, freeze-dried demineralized bone,

and recently, mineral trioxide aggregates (MTA)—have
been utilized in one-visit apexification
Mineral trioxide aggregate has been proposed as a po-
tential material to create an apical plug. MTA is a powder
that consists of fine hydrophilic particles that set in the
presence of moisture. The major compounds of MTA are
tricalcium silicate, tricalcium aluminate, tricalcium ox-
ide and silicate oxide.4

Cases one and two are examples of one-step apexification
for a dens evaginatus (dental anomaly) and  trauma, re-
spectively. Both resulted in pulpal necrosis before com-
plete root development. In both cases, a collagen barrier
(CollaCote, Calcitek, Carlsbad, CA) was packed as a ma-
trix, and MTA (Proroot, Tulsa Dental, Tulsa, OK) was con-
densed to form a barrier. The collacote is absorbed in
10–12 days. The remainders of the root canals were filled
utilizing warm gutta-percha technique and a resin
bonded final restoration.

Technique

1) Chemico-mechanical debridement with 5.25%
NaOCl solution followed by 17 % EDTA. Apply 2%
chlorohexidine to the root canal for 2 minutes, then
rinse with NaOCl 5.25%.

2) Use gentle pressure to dry the canal with pre-meas-
ured sterile paper points to working length.

3) Select the appropriate size plugger to working length
(not too large to bind with canal walls and not too
small to pierce the MTA).

4) Choose the depth of the MTA plug using a 
Messing Gun that deposits a 3 mm MTA plug to work-
ing length.

Fig. 1: Case 1—Preoperative picture showing a sinus tract in the left premolar area. – Fig. 2: Occlusal view of tooth #20. Notice the invagina-
tion on the occlusal surface. Tooth #20 responded negative to cold and EPT testing. – Fig. 3: Preoperative radiograph of tooth #20 showing a
large periapical radiolucency and a wide open apex.

Fig. 4: Wire measurement radiograph with a size 100 file. No apical stop could be detected. – Fig. 5: Collacote packed periapically (radiolu-
cent) as a matrix for apically 4–5 mm condensed MTA (radiopaque). – Fig. 6: Postoperative radiograph with the access cavity restored with
resin bonded restoration.
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5) Pack the CollaCote using the pre-measured plugger to
working length.

6) Mix the MTA according to the manufacturer’s instruc-
tions and load the pre-set Messing Gun.

7) Apply the 3 mm MTA plug to the orifice of the canal
and gently tease the material apically until the stopper
on the plugger is at the reference point.

8) Verify the 3 mm apical plug radiographically.
9) Fill the remainder of the canal with gutta-percha and

resin bonded restoration.

These cases are an example of immature roots. MTA was
utilized in both cases. The success of the previous cases
could be attributed to several factors: Magnification 
(being able to visualize and control the placement of
CollaCote and MTA in the apical, most critical part of the
canal).
Other contributing factors are cleansing and shaping of
the canals; superior biocompatibility, antimicrobial and
sealing ability of MTA as documented in several stud-
ies.5,6,7,8 Obtaining an early final coronal seal compared
to temporized teeth in the multiple visit (6–12 months)
procedures is another important factor. Combination of
the previous factors may play a major role in increasing
the success rate of necrotic teeth with immature apices.
Following obturation with gutta-percha, restoration of
the immature teeth must be designed to attempt to
strengthen the immature teeth. Clear plastic posts such
as the Luminex System‚ have been developed to allow
light transmission throughout the canal, curing the en-
tire mass of composite resin and possibly strengthen the
root.
Although highly successful, apexification should be the
treatment of last resort in a tooth with an incompletely
formed root. Attention should be focused on the main-
tenance of pulp vitality in these teeth so that as much root

length and dentin formation as possible can occur. To
evaluate one-step apexification further, a standardized
method or model must be developed to compare the var-
ious materials being advocated.
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Fig. 7: Two-year recall
showing evidence of
healing. Patient is
asymptomatic. – Fig. 8:
Intraoral picture show-
ing soft tissue healing
at the one-year recall
period. – Fig. 9: Case 2—
Tooth #9 with a history
of trauma and necrotic
pulp.

Fig. 10: Picture through the operating microscope showing periapical tissue. – Fig. 11: Picture through the operating microscope showing Collacote packed
periapically as a matrix. Periapical radiograph verifying MTA placement in the apical 3–4 mm. – Fig. 12: Postoperative radiograph showing a dense fill with
control in apical plug placement. – Fig. 13: Six month postoperative radiograph showing a dense fill with apical control and reduction in the size of the pe-
riapical lesion.


