
Case Report

Conservative treatment of an ankylosed tooth
after delayed replantation: a case report

Avulsion is a serious injury that causes damage to
dental and surrounding tissues. The involved tissues
are the periodontal ligament (PDL), the alveolar
bone, the gingiva, the pulp and the cementum (1).
The healing process is a very complex one and it is
affected by various factors, including the age of the
patient, length of extraoral storage period, storage
medium used and replantation management,
amongst others (2). There is strong scientific
evidence that avulsed permanent teeth recover their
function and aesthetics after replantation under
ideal conditions, and PDL healing is an important
success factor in immature or mature teeth (3).
Immediate replantation into its own socket is one of
the strongest factors contributing to favourable PDL
healing in avulsed young permanent teeth (4). The
results of a prospective follow-up study of 400
permanent incisors by Andreasen have reaffirmed
that immediately replanted teeth – within the first
5 min – have the best prognosis for PDL healing.
Nowadays, immediate replantation is the best
therapy for traumatic tooth avulsion (5, 6).

When large areas of PDL are lost or damaged
during avulsion, healing may occur from the

alveolar side of the socket and lead to a union
between the root surface and the alveolar bone,
and disappearance of the PDL space. This fusion is
known as dentoalveolar ankylosis or replacement
resorption, the most frequent PDL healing com-
plication and the most difficult to diagnose in
replanted teeth (4). This type of resorption is
progressive, and eventually involves the entire root.
The rate of resorption varies with age and growth
rate. Replacement resorption will be faster in 8- to
16-year-old patients than in older patients, where
the involved tooth may remain functional for a
longer time (7).

There is no treatment for arresting or reversing
this condition to date (8). Clinical signs of ankylosis
like high metallic percussion sound and restricted –
or absence of – tooth mobility often precede the
radiographic diagnosis. In those cases, when labial
and/or lingual root surfaces are compromised by
replacement resorption radiographs are unable to
show this healing phenomenon rendering the diag-
nosis more difficult. This clinical entity can be
diagnosed during the first 2 months after injury and
most often within a year after a severe trauma (9).
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Abstract – An 8-year-old boy sustained avulsion of his upper right
maxillary central incisor and lateral luxation of his upper left
maxillary incisors. Subsequently, the upper right maxillary central
incisor developed replacement resorption, and both upper left
maxillary incisors developed pulpal canal obliteration. In the
ankylosed tooth, decoronation procedure was performed, and in
the 44-month follow-up period the involved alveolar site showed
vertical apposition of bone and continuing replacement resorption.
Decoronation is a surgical procedure that allows preservation of
the bone volume for the future, avoiding aesthetic disturbances
and more aggressive treatments in cases where other therapeutic
alternatives are not feasible.
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Dental ankylosis in permanent dentition usually
appears after trauma to the anterior teeth in patients
in early mixed dentition, a period of incomplete root
formation and dynamic alveolar bone growth in the
maxilla. Ankylosis or replacement resorption is
severe sequelae after young permanent avulsed
tooth replantation, as well as in teeth with intrusive
luxation (8). This complication interferes with
localized jaw development (i.e. local arrest of
dentoalveolar growth), and the affected tooth
appears in infraocclusion or intruded when com-
pared with adjacent teeth, resulting in a severe bony
defect that is difficult to correct (8, 10). In addition,
the ankylosed tooth is often accompanied by tilting
of neighbouring teeth (11). We can observe this
healing complication especially in growing children.
In several clinical studies of avulsed and replanted
teeth, infraocclusion is related to the age of the
patient at the time of ankylosis development (12).
The risk of severe infraposition is particularly
great if ankylosis develops before the growth spurt
(9). In adults, this process may lead to a progressive
resorption of a root surface in a replanted tooth
without involving the alveolar process develop-
ment (5).

During the maxillar and mandibular growth,
teeth continue with their eruption process, and
simultaneously form alveolar bone, thus increasing
the vertical height. Ankylosis arrests dental erup-
tion and alveolar bone formation in the affected
area (13).

In growing patients, treatment resolution of
ankylosed teeth after replantation requires multiple
additional considerations, such as: (i) diagnosis of
adjacent teeth, (ii) infraposition degree of the
involved tooth, (iii) type of occlusion, (iv) age of
the patient and (v) root development of potential
donor teeth. The alternative treatments include
autotransplantation of the tooth with viable PDL,
orthodontic closure and decoronation (10). Decor-
onation is a therapy for infrapositioned ankylosed
permanent incisors, where the tooth is sectioned in
the cervical area, thus allowing a certain regener-
ation of the alveolar height (11).

This report shows a delayed replantation case
and an 18-month ankylosis evolution follow up.
Additionally, it included a 44-month follow-up
period after the decoronation procedure. During
this follow-up period, healing in relation to upper
left maxillary incisors pulpal canal obliteration
(PCO) was evaluated.

Case report

An 8-year-old boy sustained a bicycle accident with
serious oral and facial sequelae. After medical
evaluation, dental examination was required. The

clinical examination revealed absence of the upper
right maxillary central incisor and anterior crossbite
of both upper left maxillary central and lateral
incisors. The teeth with displacement injuries had
slight sensitivity to buccal digital palpation and high
metallic sound to percussion. The clinical diagnosis
was avulsion of the upper right maxillary central
incisor and lateral luxation of upper left maxillary
central and lateral incisors. After injection of
infiltrative anaesthesia and cleansing of the affected
area with glucosaline and chlorhexidine solution
(Oralgene�, Laboratorio Maver, Santiago, Chile),
digital reposition of upper left maxillary incisors was
carried out. The avulsed tooth was carried in a
paper napkin and placed in glucosaline solution.
After 2 h of extra-oral storage, the immature upper
right maxillary central incisor was replanted and
splinted with a flexible wire-composite splint
(Fig. 1). One million IU IM Sodium Penicillin was
administered and amoxicillin plus clavulanic acid
(Amolex�, Laboratorio Andromaco, Santiago,
Chile; 875 mg) twice a day for 1 week was
prescribed.

One month later – at radiographic examination –
the replanted tooth showed bowl-shaped resorption
cavities compatible with inflammatory root resorp-
tion, and endodontic treatment with calcium
hydroxide was initiated. After this procedure, the
splint was removed (Fig. 2).

The patient was scheduled for a clinical and
radiographic evaluation of the root healing process.
Two months later, the replanted tooth presented
signs of ankylosis on percussion testing. Eighteen
months later, the upper right maxillary central
incisor presented a marked infraocclusion (Fig. 3).
The radiographic examination showed severe
replacement and inflammatory root resorption.
The upper left maxillary central incisor and the
lateral incisor developed a total PCO and normal
root development (Fig. 4).

Fig. 1. Postreplantation radiograph. Both central incisors with

immature root formation and open apex.
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Decoronation was chosen as the treatment option
for the upper right maxillary central incisor,
because: (i) jaw growth was not yet complete, (ii)
tooth transplantation was contra-indicated, as bicus-
pids were not yet erupted and the patient’s overjet
was less than 2 mm, (iii) orthodontic closure was

also contraindicated, as the patient did not present
maxillary arch length deficiency (good alignment of
teeth and normal occlusion), (iv) an ankylosed tooth
cannot be moved orthodontically, because it can
result in intrusion of the adjacent teeth, (v) the
complete extraction of an ankylosed tooth may
allow loss of alveolar bone and (vi) in future, after
jaw development, implant rehabilitation could be
carried out.

A buccal mucoperiosteal flap was introduced
between tooth 5.3 and 2.2 under local anaesthe-
sia. The crown of the ankylosed tooth was
removed with a high-speed diamond bur under
continuous glucosaline irrigation. Later, the
remainder of the necrotic pulp tissue and calcium
hydroxide were removed from the root canal, to
allow it to be filled with blood coagulum. Finally,
the decoronated root was left within the alveolar
bone, the mucoperiosteal flap was repositioned,
and the gingival margins were reapproximated
with sutures (Fig. 5). The crown of the ankylosed
tooth that was removed was utilized as a
temporary adhesive pontic with composite resin
and wire splint to the adjacent teeth (Fig. 6).

Fig. 3. Clinical view 18 months after replantation showing

marked infraocclusion of the upper right maxillary central

incisor before the decoronation procedure.

Fig. 4. Radiographic examination 18 months after replantation

showing severe replacement and inflammatory root resorption

of tooth 1.1. Left upper maxillary central incisor shows

narrowing of the entire root canal (pulpal canal obliteration)

and normal root development.

Fig. 5. Radiographic diagnosis immediately after decoronation

procedure showing root with advanced replacement resorption

within the alveolar socket.

Fig. 6. Postoperative decoronated tooth as a temporary adhe-

sive pontic.

Fig. 2. Radiographic examination of the right maxillary central

incisor with extensive osteitis and images compatible with

inflammatory root resorption (bowl-shaped) 1 month after

replantation.
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After decoronation, healing of the alveolar bone
was followed for 44 months. At 12 months post-
operatively, radiographs showed continuing
replacement resorption of root fragment and at
2 years an additional apposition of bone in the
alveolar socket were observed (Fig. 7). At the last
control performed 44 months postoperatively,
radiographs showed the presence of small root
remnants and an increase in alveolar bone height
at the decoronation site (Fig. 8). During this
follow-up period, the patient was asymptomatic
and pleased with the conservative treatment
(Fig. 9). Implant rehabilitation of the upper right
maxillary central incisor was planned for the
future when the decoronated root would fully
resorb and the body growth would be completed.

Discussion

During the surgical procedure, the remainder of the
necrotic pulp tissue and calcium hydroxide sealer
should be extracted from the root canal, and
thoroughly rinsed with glucosaline solution, because
it may cause irritation and could become an
obstacle to the bone healing process (8–13). Radio-
graphic signs of PCO in upper left maxillary incisors
were the best evidence of pulpal survival after lateral
luxation injury. The odontoblasts show their vitality
through dentine apposition, rendering the pulp
canal treatment unnecessary.

One week is the accepted splinting time for an
avulsed tooth after replantation, by consensus
opinion of the International Association of Dental
Traumatology board members. In this patient, the
wire-composite flexible splint was removed 1 month
later, because of noncompliance with clinical check-
ups. This over-extended splinting time after replan-
tation might have played an important role in
ankylosis development, along with the extended
extra-alveolar time and dry storage.

Ankylosis or replacement resorption is a frequent
sequelae of severe permanent tooth injuries like
avulsion and intrusion, especially in young patients.
In adult patients, implant treatment is feasible after
extraction of the involved tooth. In growing chil-
dren, however, ankylosed teeth are not only
removed for functional and/or aesthetic reasons,
but also to prevent disturbances in the alveolar bone
growth. Ankylosis also takes place when the osseo-
integrated implants are inserted in adolescents in the
anterior region, when their growth is not yet
finished (12). In young patients the implants behave
in a manner similar to ankylosed teeth (13).

In this case, the decoronation procedure was
planned when the patient presented 3–4 mm infra-
position of the involved tooth in relation to the
adjacent teeth. As the patient was about to begin the
pubertal growth spurt, a rapid increase in infra-
position could be expected. This treatment should
be considered: (i) for young patients with rapid
progress in infraocclusion, (ii) buccal displacement

Fig. 7. Radiograph 24 months after decoronation showing

continuing replacement resorption of root fragment and

apposition of bone. The upper left maxillary central and lateral

incisors show total pulpal canal obliteration.

Fig. 8. Radiograph 44 months postoperatively showing small

remnants of decoronated root and signs of bone apposition.

Note the upper left maxillary central incisor with complete

pulpal canal obliteration, and signs of dentine apposition after

lateral luxation in young permanent teeth.

Fig. 9. Frontal view of the decoronated tooth 44 months

postoperatively.
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of the involved tooth and (iii) high risk of tilting of
the adjacent teeth (11). A greater infraposition of the
ankylosed tooth would present serious, aesthetic and
functional alveolar disturbances. Forty-four months
after this simple surgical procedure, coronal bone
apposition and no remnants of decoronated root are
observed at the radiographic examination, thereby
enhancing the bone volume for future treatment.
The extraction or surgical removal of a complete
ankylosed tooth leads to bone loss, especially the
thin buccal plate of the maxilla (11).

The aesthetic replacement of the tooth after
decoronation in children at mixed dentition may
present difficulties. The possible therapies are: (i)
fixation of the replacement tooth to the adjacent
teeth, (ii) use of a removable acrylic partial denture
or (iii) lingual arch wire with bands on the second
primary molars, and decoronated crown fixed to the
arch wire (4). In this case, the crown of the
ankylosed tooth that was removed was splinted with
composite resin and wire to the adjacent teeth as a
temporary adhesive pontic. The patient was in-
formed that this device would be his aesthetic
solution until his maxillary growth concluded
(Fig. 9). This alternative was chosen because of
both the high caries risk and the activity of the
patient. Besides, the second upper primary molars
already showed signs of mobility.

This case report showed that: (i) decoronation is a
simple and safe surgical procedure to preserve the
width and the height of the alveolar bone, (ii) this
treatment is a less traumatic technique compared
with the complete extraction of an ankylosed tooth,
(iii) it should be considered as a treatment option for
teeth affected by replacement resorption when
orthodontic closure and bicuspid autotransplanta-
tion are not feasible and (iv) decoronated crown as a
temporary adhesive pontic treatment is well accep-
ted by the patient.

In summary, decoronation is a simple and
conservative surgical technique for the management
of infrapositioned ankylosed replanted incisors in

young patients to allow and preserve the normal size
of the alveolar bone, avoiding aesthetic disturbances
and more aggressive treatments.
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