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SUMMARY

Maxillary incisor fracture is a common dental i"j".y. It is frequently

treated by endodontic therapy, orthodontic extrusion, and a retention period.

The principal aim of the present study was to mimic this regime and test the

hlpothesis that vascular and neural reconstitution of the periodontal liga:nent

eDL) was complete after a long term non-human primate retention of 30

weeks in the marmoset, which approximates 3 years in human terms.

This investigation was based on material prepared by Weir (1990), but

not utilized in his study which was limited to the apical region. \Meir used 7

male and 3 female marmosets (Callithrix jacchus) as the model to simulate this

treaûnent regime. However, he finally selected 4 male marmosets to be a

study goup. His experimental procedure involved the upper left central

incisor crown removal, root canal therapy, followed by magnetic extrusion of

1.2 mm. The fractured incisor was retained in the extruded position for 30

weeks. The upper right cenffal incisors acted as the confrol.

Each animal was then perfusion fixed with 5.6Yo glutaraldehyde and

0.9% osmium tetroxide mixture. The experimental and control central incisor

segments were isolated for TEM processing.

The remaining non-apical segments of the blocks were sectioned at 150

micron levels. Twelve slotted grrds were taken at each level and prepared for

TEM examination. The zero level was taken as a "sheaming" effect of the

PDL e.g. orientation of the collagen fibres and cells perpendicular to the tooth

surface. The most mesial PDL regions of the control and experimental central

incisors were examined. At each level three micrographs were taken across

the PDL width, at the bone, middle, and tooth circumferential thirds.

The micrographs were printed for morphomeffic and stereological

analyses. Blood vessels were stereologically quantified, while neryes were
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morphometrically quantified due to the limited sample of nerves. The effects

of orthodontic extrusion on vascular and neural components of the PDL were

assessed to determine if any changes occurred in the experimental PDL.

No significant differences were found i" (l) total luminal and abluminal

volume, (2) luminal and abluminal volume of each blood vessel type, (3)

distribution of blood vessels across the PDL, (4) luminal diameter of each

blood vessel type, and (5) nerve volume. These findings indicated that

reconstitution of the PDL blood vessels and nerves was essentially complete

after exfrusion and a long term non-human primate retention period of 30

weeks. However, a significant reduction of the wall thickness of

postcapillary-sized venules was present. This outcome suggested that while

physiological re-establishment of the vascular system had occurred, the

morphologrcal reconstitution of postcapillary-sized venules was incomplete or

they had undergone a longer term or permanent change.

The present study revealed that simulated incisor fracture followed by

endodontic therapy, orthodontic exfrusion, and a long terrn animal retention

period resulted in repair of the PDL microvasculature and neural system.

Therefore, it would seem that this procedure is a justifiable clinical treafinent

rationale.

The results from this study have clinical implications in that

deterrnination of the timing of the retention period is ofhodontically important.

As far as complete reconstitution of the PDL blood vessels and nerves is

concerned, on the basis of this animal model, a retention period of between 1

and 3 years in human terms is suggested in order to maximise reconstitution of

both systems.
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