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Fig. |. A, Intrusive luxation of the maxillar-

y permanent incisors. B. orthodontic ap-
plance activated. C. Tooth position after
4 months of orthodontic force.
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Fig. 2. Diagrammatic representation
of the method to induce trau-
matic intrusion. Prior to intru-
sion a stainless steel crown(3)
was .cemented on the tooth
prevent crown fracture. A hold-
ing instrument(5) was placed
over the crown to prevent basal
bone fracture, and a gravity
hammer (1) was used to provide
the intrusive force. A gravity
hammer is dropped down through
the rod and hit the hammer stop
(2) to produce an axial impact.
The amalgam markers(4) served
as radiographic reference points
for assessment of intrusion.
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Fig. 3. A, Maxillary Right first premolar

(arrow) prior to intrusive luxation in
animal 1. B, Maxillary Right 1Ist
premolar showing 4mm of traumatic
intrusion(arrow). C, Superimposition of
structures from radiographs in A and B.
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Fig. 4. Horizontal sections from nor-
mal adjacent teeth(A, B) and experi-
mental teeth(C-F) in Non-luxated 1
@ day animal showing torn periodontal
§ ligaments(C,E), alveolar fractures(C,
D), area of direct tooth-bone contact
(D) and disorganized odontoblastic
layer in the pulp(F). ab, Alveolar
bone, d, Dentin, p, Periodontal
tissue, ob, Odontoblast.(A,B; H-E
stain. C-F; Mallory stain. Magnifica-
tions: A,C,D,F,x11; B,E, x28.)

Fig. 5. Horizontal sections from
experimental teeth in Non-luxated 2
days(A) and Luxated(B) 4days
animal. ostesblasts(ob) are lining
along the margin of the fractured
alveolar bone and the periodontal
ligament {p) appeared disorganized and
atrophied. (Hematoxylin and eosin
stain, Magnifications: A, x28; B,
x11.)
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Fig. 6. Horizontal sections from
experimental teeth in Luxated 7days
animal showing odontoclasts (oc)
resorbing dentin (A, B), multinucleated
cell in resorption channel(C) and
strunken pulp(D). (Hematoxylin and
eosin stain. Magnifications . A, D,
x11; B,C, x28.)

Fig. 7. Horizontal sections from
experimental teeth in Non-luxated(A)
and Luxated(B) 7days animal. A,

Surface of root showing osteoblasts

(ob) appositioning calcified matrix
fused to alveolar bone(a). B, Surface
of root showing ankylosis(a) and root
resorption{rr). ¢, Cementum, d,
Dentin, oc, Multinucleated cell.
(Hematoxylin and eosin stain. Magni-
fication, x28.)

Fig. 8. Photomicrographs of unstained
horizontal ground sections from exper-
imental teeth in Luxated(A) and Non
-luxated(B, C,D) 7 days animal under
ultraviolet light. Circumferential yel-
low line in dentin(arrow) is observed,
indicating deposition of osseous type
tissue in dentinal tulules. Thick
tetracycline bands(T) at both sides of
the fractured alveolar bone are in-
dicating new bone deposition. D,
Maginification of arrow area in A.
{Magnification: A, B, C, x11; D, x56.)
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Fig. 9. Horizontal sections from
experimental teeth in Luxated 14days
animal, A, Observe great amount of
newly formed alveolar bone(ab) and
calcified matrix (a) fused to dentin(d) .
B, Magnification of arrow area in A.
Osteoblasts (ob) appear to be deposit-
ing bone to fill in the void. C,
Osteoclasts resorb dentin(rr), osteob-
lasts appear to be deposition bone (bd)
simultaneously. D, Photomicrograph
of unstained horizontal ground section
under ultraviolet light. Thick
tetetracycline band(T) in dentin(d) is
indicating ‘uniform bone deposition.
(A, B; Hematoxylin and eosin stain,
C; Mallory stain. Magnification: A,
D,x11; B,C, x28.)

Fig. 10. Horizontal sections from
experimental teeth in Luxated 21days
animal. A, Orientation view with
letters(b, ¢) indicating areas of subse-
quent figures. B, Extensions of
alveolar bone(a) filled the areas of
resorbing dentin. ob, Osteoblast. C,
Odontoclasts{oc) still remain and
resorb dentin. D, Photomicrograph of
unstained horizontal ground section
under ultraviolet light showing inter-
rupted tetracycline marks(T) and no
yellow line in dentin. (A-C; Hematox-
ylin and eosin stain. Magnification :
A,D,x11; B,C, x28.)
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Table 1. Summary of Histologic Observations.

‘Sacrifice day Root Resorption

Ankylosis Onset Alveolar bone remodeling

after

Traumatic [ntrusion Nonluxated Luxated Nonluxated  Luxated Nonluxated  Luxated

0 — — - - — —

1 - — - — — —

2 - - - — - -

4 - - - - + +

7 - ++ (D) + + + ++
10 +(C) ++1{D) + +H+ + +++
14 +(C) . ++ (D) + 4 + ++
21 + (C) ++ (D) + +H + +H+

C: within cementum, D: within dentin
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Professor, Department of Orthodontics, College of Dentistry, Kyung Hee University

Patrick K. Turley, D.D.S.,, M.S.D., M. Ed.
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Orthodontic traction has been suggested as the treatment of choice for intrusive luxation
injuries. Prior research has shown orthodontic forces to be ineffective in the presence of ankylosis
or in cases with zero mobility following the injury.

If orthodontic traction is to be effective, it must be initiated prior to the onset of ankylosis.
The purpose of this study was to describe the effects of intrusive luxation at various times fol-
lowing the injury, and to determine the time of the onset of ankylosis, and to examine what effect
immediate partial luxation has on the onset of ankylosis.

Eight young mongrel dogs were utilized for this study. Intrusive luxation was produced
with an axial impact using a gravity hammer and a specially designed holding device on 4 teeth (2
max. and 2 man. first premolars) in each dog. The teeth were intruded approximately 3-4mm
in an axial direction. One maxillary and one mandibular premolars were partially luxated with
the other two teeth being untouched.

Pre and posttrauma tooth position was documented with plaster models and radiographs
taken with an individualized X-ray jig. Dogs were sacrificed immediately following the injury
and at 1,2,4,7,10,14 and 21 days respectively. Tetracycline was administered as a vital bone
marker 24 hours before sacrifice. Block sections of the tooth and alveolus were prepared for

decalcified and non decalcified histologic sections.
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The effects of traumatic intrusion were analyzed by means of model casts, radiographs,

tetracycline bone marking and histologic preparations.

o v W

The results obtained were as follows:

The animal sacrificed immediately following the injury displayed alveolar fractures, torn
periodontal ligaments, and areas of direct tooth-bone contact.

The odontoblastic layer of the pulp was disorganized as early as 24 hours after the injury.
Bony remodeling was noted at 4 days along with active surface resorption.

Ankylosis was first seen 7 days after the injury.

Osteogenesis in the dentin (thick tetracycline bands) was observed 7 days after the injury.
There was no progressive root resorption and ankylosis where the periodontal ligament has
been healed.

The Luxated group showed significantly more root resorption and ankylosis than the Non-

luxated group with increased observation periods.

The results suggest that ankylosis may occur within the first week following the injury, and

hence orthodontic traction should be initiated as soon after the injury as possible.
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