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Alveolar bone development after
decoronation of ankylosed teeth

BARBRO MALMGREN, OLLE MALMGREN & JENS OVE ANDREASEN

Decoronation of ankylosed teeth in infraposition was introduced in 1984 by Malmgren and co-workers (1). This
method is used all over the world today. It has been clinically shown that the procedure preserves the alveolar width
and rebuilds lost vertical bone of the alveolar ridge in growing individuals. The biological explanation is that the
decoronated root serves as a matrix for new bone development during resorption of the root and that the lost
vertical alveolar bone is rebuilt during eruption of adjacent teeth. First a new periosteum is formed over the
decoronated root, allowing vertical alveolar growth. Then the interdental fibers that have been severed by the
decoronation procedure are reorganized between adjacent teeth. The continued eruption of these teeth mediates
marginal bone apposition via the dental-periosteal fiber complex. The erupting teeth are linked with the periosteum
covering the top of the alveolar socket and indirectly via the alveolar gingival fibers, which are inserted in the alveolar
crest and in the lamina propria of the interdental papilla. Both structures can generate a traction force resulting in
bone apposition on top of the alveolar crest. This theoretical biological explanation is based on known anatomical

features, known eruption processes and clinical observations.

Introduction

Dentoalveolar ankylosis is a frequent complication after
replantation. This complication is accompanied by an
increasing infraocclusion of the affected tooth in
children and adolescents (2), and to a lesser degree
also in adults (3). Most avulsions occur during the ages
of 8-12 years when growth of the jaws and alveolar
processes is intense. The growth varies individually
above all with the general skeletal growth, age and
gender. The growth directions of the jaws are also
important factors (2). The retarded growth of the bone
around the ankylosed tooth is frequently accompanied
by tilting of adjacent teeth (Fig. 1). This tilting is
caused by the interdental fibers between the submer-
ging ankylosed tooth and neighboring teeth (4, 5).
Extraction of an ankylosed tooth usually leads to loss
of attached bone; the thin buccal plate of the maxilla
and socket healing become particularly jeopardized,
i.e. with a defect both in the horizontal and vertical
dimensions (Figs 2 and 3). In 1984, Malmgren and co-
workers (1) developed the concept of decoronation

with the idea that by maintaining the resorbing root,
the labial contours of the socket could be preserved,
allowing more optimal conditions for a later implant
insertion. In a study of 77 replanted and subsequently
decoronated teeth, it was found that vertical growth of
the socket also took place in patients with residual
vertical alveolar growth (6-8).

Remodelling and growth of alveolar bone in children
and adolescents is intimately connected to skeletal jaw
growth and tooth eruption. The collagen fiber system
with free gingival, circular, transeptal and periodontal
fibers formed during eruption of teeth plays an
important role for this development (9, 10). Alveolar
growth is diminished if the fiber system around the
teeth is lacking as in cases of missing teeth (11). The
marginal fiber anatomy in the interdental area is
therefore of fundamental importance for alveolar bone
development if ankylosis and infraocclusion occur after
trauma. They are also of importance for explanations of
the favorable bone development after decoronation of
such teeth. The purpose of this paper is to propose how
known anatomical structures and physiological events
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Fig. 1. Ankylosis following replantation in a 17-year-old
boy. A. Maxillary left central incisor is ankylosed in an
infra-occluded position 4 years after avulsion and
replantation. Note the tilting of the adjacent teeth. B.
Graphic illustration showing gradual bony replacement
of the root, preventing it from erupting normally. The
interdental ligament fibers tilt the adjacent teeth towards
the ankylosed tooth.

can explain both the horizontal stability of the alveolar
process and the vertical growth of the marginal alveolar
bone after decoronation in children and adolescents
with active jaw growth.

Anatomy (Fig. 4)

It has been shown in histological studies that the
collagen fiber system is very complex. The free alveolo-
gingival fibers insert in the marginal alveolar crest and
the interdental septum and radiate coronary into the
gingival lamina propria (9). The interdental, transeptal
fibers originate from the cervical root cementum of one
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tooth and transverse horizontally through the attached
portion of the interdental gingiva and insert into the
cervical cementum of the adjacent tooth (12). The
interdental fibers create a force between teeth and are
responsible for the mesial drift of teeth to compensate
for constant proximal wear. The phenomenon was
proven in classical experiments by resecting these fibers
(13-19). Another factor of interest is that the inter-
dental fibers are re-established after extraction of a
tooth, resulting in tipping of the adjacent teeth (20)
(see Fig. 1). The periodontal fibers that insert on top of
the interdental bone ensure that the marginal bone
level is constantly adjusted during tooth eruption,
probably due to traction from the fibers (11, 21).
When two adjacent teeth are erupting, bone apposition
occurs on top of the interdental septum via forces from
both the periodontal and gingival fibers. In this way, the
forces from these marginal fibers form an active alveolar
periosteum in growing individuals (21).

Ankylosis

Several fibers are involved when a tooth becomes
ankylosed and infraoccluded in a patient with growing
jaws. The periodontal fibers are partially or totally
replaced by bone in the ankylosed area and the tooth
eruption is completely arrested. No marginal bone
development can be seen. The interdental fibers still
link the ankylosed tooth to neighboring teeth and thus
partially prevent their eruption. However, the linked
fibers cause tipping of the teeth as they continue to
erupt.

Decoronation (Figures 5 and 6)

Decoronation, the removal of the crown just below the
cervical bone margin, was introduced to prevent severe
bone loss from extraction of ankylosed teeth. It appears
that a thin layer of bone apposition takes place over the
resorbing root, probably from the action of interdental
fibers between adjacent teeth and dentoperiosteal
fibers linked to adjacent teeth having formed a
new periosteum on top of the alveolar crest. The
ongoing eruption of the teeth induces bone apposition
through traction from the fibers on the periosteum.
This explanation is in accordance with known bone-
inducing effects during normal dental eruption
(10). Similar findings have been observed after
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Fig. 2. An ankylosed tooth to be extracted. A. Radiograph of ankylosed tooth in infraposition taken before surgery. B.
Extracted tooth with some attached bone leaving the alveolus with little support.

Fig. 3. A. Radiograph of an ankylosed tooth in infraposition which, for esthetic reasons, has a prosthetic crown on the
tooth. Following a cervical fracture, the tooth was extracted. B. Radiograph taken 1 month after surgery. C. Radiograph
taken 11 years later. In the meantime, the lateral incisor also had to be extracted due to associated bone loss.

auto-transplantation of teeth. Marginal alveolar bone Decoronation of ankylosed teeth can also be
deposition has been observed when transplanted teeth  indicated after active growth of the jaws and eruption
were put into an infra-occluded position and afterwards ~ of the adjacent teeth is minimal. Such a situation
erupted into a normal position (11). may occur during orthodontic treatment or while
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Fig. 4. Graphic illustration of a root-filled replanted incisor with optimal periodontal healing. 1. Sharpey’s fibers
(black). 2. Dental periosteal fibers (green). 3. Interdental fibers (red). 4. Alveolo-gingival fibers (yellow).

Fig. 5. Decoronation of an ankylosed, infrapositioned incisor. A. The right maxillary incisor in moderate infraposition
has been filled with calcium hydroxide in a 14-year-old boy. B. A mucoperiosteal flap has been raised and the crown has
been removed. The coronal part of the root is reduced to a level about 1.5-2.0 mm below the alveolar crest. The calcium
hydroxide is removed from the canal, which is instrumented to induce bleeding into the canal. C. Radiograph taken
immediately after the surgery. D-H. Ten years after the decoronation procedure, an implant is placed in an optimal
position because of the ideal healing of the alveolar ridge. From Malmgren & Malmgren (8).
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Fig. 6. Decoronation of an ankylosed maxillary central incisor in a 13-year-old boy. A-B. Radiographs and graphic
illustrations pre-operative and immediately after the decoronation. Note the bone level after decoronation. Arrows
indicate the cementum-enamel junctions of adjacent teeth. C. Radiograph and illustration 6 months after surgery. Note
that the pontic had to be shortened due to formation of marginal bone coronal to the root remnants. D. Radiograph and
illustration 12 months after surgery. No root remnants can be seen, and because of the continuous vertical shift of the
marginal bone, the pontic had to be shortened again. E. Clinical appearance at the time of decoronation. F. Clinical
picture illustrating the need for the shortening of the pontic due to addition of marginal bone.

waiting for the optimal time for implant placement.
The remaining resorbing root substance then serves
as a matrix for bone formation and prevents reduction
of the
ridge. Even an uncomplicated extraction will reduce

labiolingual dimension of the alveolar

the alveolar bone volume. This reduction has been
cstimated to be 18-25% of the bone mass (22-24)
and might jeopardize future implant therapy. It is

also important to keep in mind that tooth eruption
continues even after active growth of the jaws
(usually 1/10 of a millimeter per year) (3, 25). It has
been clinically observed that when the area over a
decoronated root is exposed several years later in
connection with implant surgery, small remnants of the
root can be recognized but the labial eminence is
preserved.
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Conclusion

The clinical finding that decoronation can maintain or

re-establish normal alveolar conditions is very impor-

tant for successful implant insertion later. The pre-

dictable success of decoronation also strongly supports

the indication for replantation of avulsed teeth in

children even when the extra-alveolar conditions

indicate that healing might be compromised by

ankylosis.
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