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DENTAL TRAUMATOLOGY

Trauma to anterior implants

Case Report
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Traumatol 2004; 20:169-171. © Blackwell Munksgaard, 2004.

Abstract - Thereplacement of anterior teeth with an
impl ant-supported restoration is recognized as an efficient and
sncces.sful treatment. One of the rare complications that can occur
with dental implants is the fracture of either the implant
or the superstructure because of biomechanical overload or occlusal
force. In contrast to the permanent dentition, there is limited
information about how osseointegrated implants or the
periimplantary bone behave after dental trauma. This article
presents a case of trauma to anterior implants and illustrates the
effects to the titanium screw and the surrounding tissue.
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In dental traumatology, an acute injury represents an
emergency, which mostly requires prompt and com-
petent diagnosis and therapy. This not only reduces
pain and the likelihood of late sequelae but, possibly,
also improves the prognosis for the injured tooth (1),
in which the intensity, direction and localization of
the force vector impacting the tooth and periodontal
ligament play a decisive part (2). The bone quality of
the alveolar process also influences the individual
effects of the irijury (3). In case of sufficient resilience
and deformability of the surrounding alveolar pro-
cess, i.e. predominantly in clastic infantile bones wilh
substantial amounts of cancellous tissue, loosening
or dislocation of teeth primarily occurs (4). This is con-
nected with more or less extensive injuries of the peri-
odontal ligament and pulp. It may result in pulp
necrosis, possibly with subsequent infection-related
root resorption (5). The pulp, in general, reacts more
susceptibly to trauma than to the peridontium (6).

If, however, the alveolar process shows no or only lit-
tle deformation potential, the kinetic energy impact-
ing the dental hard tissue mostly results in a fracture
of the tooth. Here, the adjacent alveolar bone only
fractures under a larger force impact. Such bone inju-
ries can range anywhere from the loss of the vestibular
bone wall through to extensive fractures of the alveo-
lar process, with entire bone fragments breaking off (7).

Based on these fundamental principles of dental
traumatology, the question arises how dental im-
plants, their supraconstruction and periimplantary
bones react to accidental force impact. The individu-

ally possible course and the pertaining range of pro-
blems are to be shown by this case report in an exemp-
lary fashion.

Case report

Three years after an implant placement of the maxil-
lary central incisors (Frialit II, Friatec, Mannheim,
Germany; diameter, 4.5 mm; length, 13 mm), a
55-year-old man presented to our clinic with an ante-
rior tooth trauma after a fall. The clinical examina-
tion did not show anything extraorally except for a
slight abrasion at the upper lip and the tip of the nose.
Intraorally, the crown on the maxillary left implant
showed some obvious splintering of the ceramic layer
(Fig. 1). Both implants had not been loosened; the

Fig. I. Fracture of the crown (ceramic layer) on implant 21.
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Fig.2. Periapical radiograph of the implants II and 21: trauma-
relaled pathological changes are not visible.

Periotest® values (Gulden, Bensheim, Germany)
averaged —4 for the upper right maxillary incisor
implant and -1 for the upper left maxillary incisor
implant and had not changed as compared with the
values of tlie last annual check-up (Fig. 2). The patient
had the subjective feeling that upper left maxillary
crown had tilted in palatal direction, which was clini-
cally visibie (Fig.3). Tlie vital neighbouring teeth
did not show any changes resulting from the accident.

Palatal tilled crown on implant 21 (occlusaKaew).

Hg.4. Bend of the fixation screw on implanl 21 (bottom) in
comparison to a new fixation screw (top).

The implant crown upper left maxillary and super-
construction were removed. The fixation screw of
implant upper left maxillary was dearly bent
(Fig. 4). This explained the palatal tilt of the crown.

Discussion

The physiological repair and regeneration mechan-
isms after dental trauma are partially well researched
and described in international literature (8, 9). The
same is also true for the numerous possibilities of ther-
apy This includes impiantology for the replacement
of teeth lost afterthe completion ofjaw growth, which
has been practised successfully for more than 20 years.
Despite long-standing implaiitological experience,
one docs not exactly know to date how osseointegrated
implanls or the periimplantary bone behave after
dental trauma. In the scientific literature, one finds
very httle information., which does not permit any
general conclusions. In individual cases, it is reported
that a fracture of the alveolar process or the jaw
may occur in case of excessive exertion offoree during
implantation (10); however, this is not comparable
with the energy potential., which builds up in case of
external traumatic violence to the implant. Further-
more, it is reported that - in case of false or excessive
functional load on hollow cylinder implants or slender
extension implants connected with horizontal and
vertical bone loss - a fracture of the thin corona!
implant walls may occtir if the apical part of the
implant is still osseointegrated (11,12). In the past, cera-
mic implants were, by far, more susceptible to frac-
tures than the relatively stable titanium implants
because of their lower shearing and bending resis-
tance, which is because of material properties. There
arc three essential reasons for the fracture ofimplanls:
manufacturing faults in the implant design, incongru-
ence between implant and prosthetic supraconstruc-
tion and physiological and/or biomechanical strain
(13). Some case reports pro\'ide evidence for that (14,15).
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The qtiestion is, thus, whether the implant or the
surrounding tissue reacts primarily after a trauma.
Furthermore, it still has not been clarified whether -
analogously to the fracture of teeth - deformation will
primarily occur in an implant fracture because of
the elasticity module. Of course, it would also be
worth considering to what extent the implant shape
(cone, cylinder, screw) (16) or the implant surface
(TPS, SLA, machined) (17,18) play a part in such cases.

Human bones are mechanically much less resistant
than titanium (19). Analogously to the conditions with
artificial hipjoints, one must, thus, assume that a load
beyond the normal physiological range does not result
in a fracture of the implant but in strong tension peaks
within the bone, failure of the intraosseous connecting
forces and, ultimately, in a fracture. It remains unclear
whether the dentoalveolar bone rather breaks mono-
cortically or whether entire bone segments break out
together with the implant. Scientific studies, case
reports or long-term observations after implant trau-
mas are not found in current literature. We would,
thus, request that cases documented in a similar fash-
ion be published.
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