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SUMMARY

Background: For traumatized teeth exhibiting
crown-root fractures, there is a growing body of
evidence that re-fastening the coronal part may
result in successful treatment. However, data on
the long-term impact of these bonding proce-
dures on the periodontium are scarce. A case

report of a young female patient presenting with
an isogingivally- and horizontally-fractured
lower incisor with a two-year follow-up is pre-
sented.

Methods: The tooth fragment was reattached to
the remaining root using an adhesive technique
after flap elevation and endodontic therapy. No
attempt was made to splint the coronal fragment
to the neighboring teeth.

Results: Despite the subgingival location of the
bonding surface, uneventful periodontal healing
was clinically monitored during the observation
period. The coronal fragment was retained suc-
cessfully for a period of more than two years.
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Clinical Relevance

Scientific rationale for this case report: Traumatically-induced tooth loss due to root fractures
necessitates time-consuming and expensive prosthetic rehabilitation measures. To date, how-
ever, the appropriate use of minimal invasive periodontal surgery, in combination with adhesive
dentistry, may allow cost-effective, reliable therapeutic options for the treatment of root frac-
tures even below the gumline.

Principal findings: The coronal part of a fractured lower incisor was reattached to the apical
fragment using the periodontal flap technique, endodontic therapy and adhesive fixation meas-
ures. Uncompromised aesthetics and function, and periodontal health, were maintained over a
two-year observation period.

Practical implications: Data on the long-term stability of the proposed approach is scarce.
However, in treatment planning for teeth with horizontal root fractures, re-bonding of the coro-
nal part using flap surgery may be considered a treatment option.
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Conclusions: Even for
tooth fractures below the
gingival margin, the com-
bined approach of surgery
and adhesive techniques
can be used successfully to
restore a severely trauma-
tized tooth.

INTRODUCTION

Horizontal root fractures of
permanent teeth have been
shown to occur in less than
10% of traumatic injuries to
teeth.1-3 In most cases, the eti-
ologic cause is either brawl or
casualty. As crown-root frac-
tures involve enamel, dentin
and root structure, the peri-
odontal tissues are compromised inevitably. Treatment
options for those types of fractures vary widely accord-
ing to the localization of the fracture line and the pos-
sibility of reattaching the coronal tooth fragment. If
proper repositioning is assured and the fracture line is
located in the middle third of the tooth, attempts to
stabilize the fragments by splinting for four weeks
seem to be indicated.4 Root fractures in the apical por-
tion should be accompanied by four months of splint-
ing.

The localization of a root fracture may serve as an
important predictor of treatment success. If the frac-
ture occurs in the gingival third of the root, most often
the coronal fragment is detached from the root seg-
ment and pulp tissue is exposed. The combination of
these two factors substantially worsens the estimated
prognosis, with a long-term success rate of only 40%.5

Since most crown-root fractures occur in front teeth,
treatment failures leading to chronic or acute infection
may cause substantial aesthetic impairment.
Immediate implant placement may, therefore, be an
alternative treatment option. However, besides the
cost and time alotted for implant treatment, reliable
restoration of the natural dentition, while allowing
tooth preservation, should remain a major goal in den-
tal treatment. In the current case, it was, therefore,
decided to treat the traumatized tooth using a multi-
disciplinary approach.

CASE REPORT

Case History and Clinical Examination

A 21-year-old woman presented to the emergency unit
of Munster University Clinic late at night. She had
received a traumatic injury to her lower jaw from an
elbow while dancing in a discotheque. Her further med-
ical history was non-contributory.

The extraoral
examination revealed
a 15 mm-long lacera-
tion of the lower lip.
Intraorally, a hori-
zontal root fracture of
the second lower inci-
sor on the right was
diagnosed. Pulp tis-
sue was exposed, and
the fracture line
extended subgingi-
vally into the lingual
region of the affected
tooth. The patient
had kept the tooth
fragment inside her
mouth to prevent it
from running dry.

The radiographic
examination con-
firmed the clinical
diagnosis. However, apart from the trauma to this spe-
cific tooth, no sign of fracture was seen, either on the
intra- or extra-oral radiographs.

Surgical Treatment

Following local anesthesia (Ultracain DS, Sanofi-
Aventis, Frankfurt, Germany), the remaining pulp tis-
sue was extirpated and a calcium hydroxide dressing
was put into the root canal. Then, the tooth was closed
provisionally. The lacerated lip was sutured using 6.0
monofilic sutures (Prolene Suture, Ethicon,
Norderstedt, Germany). All further dental treatment
was postponed until the next morning. The coronal
tooth fragment was cleaned mechanically using rubber
cups, disinfected with 0.2% Chlorhexidine solution and
stored overnight in Chloramin-T (Synonym:

Figure 1. Buccal and lingual view of the clinical site immediately after trauma.
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Figure 2. Radiograph showing the frac-
ture line. Fractures in the infrabony part
of the root were excluded as far as pos-
sible.
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Tosylchloramidnatrium) solu-
tion.6

The next morning, a full-
thickness periodontal flap
was raised under local anes-
thesia. After careful degranu-
lation and inspection, approx-
imately one millimeter of
alveolar bone was resected
around the root fragment in
order to verify fitting accura-
cy of the two fragments. A
rubber dental dam was
applied and endodontic thera-
py completed. The pulp tissue
of the coronal fragment was
carefully removed and the
remaining pulp chamber was filled with resin compos-
ite (Tetric Flow, Schaan, Liechtenstein). Both frag-
ments were then prepared for adhesive fixation by
application of 40% phosphorous acid (40 seconds).
Using a dentin bonding system (Optibond System,
Kerr Hawe, Bioggo, Switzerland) and soft light curable
composite material (Tetric Flow), the coronal fragment
was fixed to the root fragment. Any excess material
was carefully removed and the flap was repositioned
using 6.0 monofil suture material (Prolene Suture,
Ethicon, Norderstedt, Germany). The occlusion was
checked and any immoderate occlusion was ruled out
by careful clinical practice. The sutures were removed
one week after surgery.

Clinical and Periodontal Follow-up

The patient was sent recalls every three months dur-
ing the first year after surgery to allow for periodontal
examination and radiographic check-ups. Within the
monitored observation period of two years, the situa-
tion remained stable and the tooth was functioning. No
signs of gingival or periodontal disease were found.
The pocket probing depth did not exceed three mil-
limeters, there was no overt sign of gingival recession
and the radiographic examination showed a stable
bone level.

Discussion: Advantages, Disadvantages and
Potential Problems

Fractures of caries-free lower anterior teeth have a
rather low incidence rate of approximately 0.5 fractures
per 1,000 teeth/year and occur in less than 10 per 1,000
persons/year.7 Therefore, reliable data on the long-term
success of the various treatment options proposed in
the literature are scarce. In addition, the types of trau-
ma may vary greatly and thereby may act as an addi-
tional confounding factor.

Thus, although the evidence of a single case report is
definitely low, the information gathered may be helpful

to other clinicians or
researchers when
choosing a treatment
option. In this partic-
ular case, further evi-
dence that re-attach-
ment of tooth frag-
ments may be a suc-
cessful alternative to
laborious and costly
treatment options,
such as implants,
orthodontic extrusion
or crown and bridge
treatment, was
proven. Nevertheless,
it should be pointed
out that long-term
success of the approach described is strongly dependent
on tooth type and the course of the fracture line. Due to
the advantageous occlusal and static circumstances in
the anterior mandible, as described here, the likelihood
of long-term stability is much higher than, for example,
in the premolar region or even in the anterior maxillary
dentition. Also, the fracture line corresponding to a
Type B, according to Dean’s classification of oblique
root fracture without damage to the infrabony part of
the root, may have enhanced success. Undoubtedly, the
position of the fracture line and its relationship to the
base of the gingival crevice are the most important fac-
tors in determining the long-term prognosis for the
tooth.8

Data on the long-term survival of reattached tooth
fragments show a half-life of about 2.5 years for
restoration in the supragingival area. However, most
cases of failure were due to repeated trauma or contin-
ued misuse of the teeth.9 The current case corroborates
these data and is in contrast to the judgments made by
Heda and others10 or Cengiz and others,11 in whose opin-

Figure 3. Buccal and lingual view after flap elevation.
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Figure 4. Radiograph after root canal
filling using a rubber dental dam.
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ion a reattachment procedure
would only represent a temporary
treatment approach.

A major factor contributing to
long-term success—as seen in this
case—is the possibility of perform-
ing the bonding procedure in a well-
controlled operation site using
appropriate bonding systems.12-13

Rubber dental dam isolation pre-
vented unwanted contamination
with blood or saliva and enabled
repositioning with clear visibility on
the fracture line. Also, removing the
pulp as far as necessary, and condi-
tioning, bonding and filling the
coronal part of the pulp chamber
may also have enhanced the
strength of the reattachment, lead-
ing to a comparable situation as
described by Reis and others,14

where an internal groove was made
and filled with a resin composite.
Data on that technique indicates
that more than 90% of the original
fracture resistance may be attained
for lower central incisors.14 Also, the
appropriate storage and handling of
the fragment may have been impor-
tant: As the dentinal parts were pre-
vented from running dry by storing
them in a Chloramin-T solution
overnight, a possible collapse of the
collagen network was prevented,
which may have enhanced the strength of the bonding.15

Since Chloramin-T may not be available in a routine
dental practice setting, most likely, storage in an alco-
hol-free Chlorhexidine solution may be a valid alterna-
tive to the use of Chloramin-T: Both substances unfold
their disinfecting effect by releasing Chloride.

The subgingival application of resin composite and
bonding systems may nevertheless be considered criti-
cal, since they contain a variety of monomers and addi-
tives that may be released, particularly in the case of
suboptimal conversion, for example, if proper light cur-
ing is not possible.16-18 Recent research has shown that
resin monomers may have the ability to alter cellular
hemostasis and may exert genotoxic effects.19 While
these important biological effects must be studied fur-
ther, from a purely clinical viewpoint, the subgingival
location of cured and well-finished composite seems
irrefutable. Used appropriately in a patient with good
oral hygiene and if surface roughness is avoided, a
favorable soft tissue response can be expected.20-22

Under these conditions, not even an increase in mark-
ers of gingival inflammation, such as IL-1 α and IL-1 β

or IL-1Ra, is expected.23

All these aspects may
account for the continued
periodontal health
around the traumatized
tooth.

CONCLUSIONS

In conclusion, in individ-
ual cases, the described
approach may allow for
conservation of the tooth
substance in a cost-effi-
cient and biologically-ori-
ented manner. The
course of the fracture
line, and the possibility
of creating an optimal
environment for surgical
treatment using a peri-
odontal flap, can be considered the most important fac-
tors for success.

Figure 7. Radiograph at two-year
follow-up.

Figure 5. Buccal and lingual view after flap closure.
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Figure 6. Buccal and lingual view after two years of maintenance.
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