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Abstract

Introduction: Pulp necrosis is a common consequence of extrusive luxation in mature teeth with complete apical closure. In this
report, the researchers presented a case with severely extruded mature mandibular incisors (more than 5 mm), which did not lead
to pulp necrosis.
CasePresentation: The case was a nine-year-old female with severe dentoalveolar trauma to the anterior maxillary and mandibular
region, as a result of a bicycle accident. The treatment consisted of mandibular alveolar bone and central incisors repositioning.
After 18 months of follow-up, no sign of pulp necrosis was observed.
Conclusions: In young patients with severe extrusive luxation and closed apices, there is the potential for pulp survival, and early
endodontic treatment should be avoided until signs of pulp necrosis is observed.
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1. Introduction

Trauma to the oral cavity occurs repeatedly, and com-
prises of 5% injuries in people that look for treatment (1,
2). Among all facial damages, dental injuries are the most
common (1, 2), of which luxations and crown fractures oc-
cur the most (1, 3). For a good prognosis, an appropriate
treatment plan after an injury is important. Extrusive lux-
ation is an injury characterized by partial axial displace-
ment of a tooth (4), tear of the periodontal ligament along
with injury to the apical vessels (1). Clinically, the damaged
tooth appears elongated, usually displaced in the palatal
direction, and indicates excessive mobility (5, 6). Radio-
graphically, the teeth appear to have an increased peri-
odontal ligament space (6, 7).

After extrusive luxation, the apical development stage
is a key factor in pulp healing (6, 8, 9). In a patient with
open apices, the pulp has the potential to heal, usually
following pulp canal obliteration. In teeth with closed
apices, the probability of pulp revascularization is low,
which leads to pulp necrosis (4, 6, 8, 9), and can often be
detected within the first eight weeks (10).

Dumsha and Hovland investigated pulp necrosis after
extrusion in 52 teeth with closed apices and observed that
51 teeth were necrotized. They concluded that teeth with

fully mature root development were forcefully separated
from their blood supply and were not expected to recover
when reinserted in their previous position (11). Lee et al.
examined extruded permanent maxillary incisors of chil-
dren and adolescent during 1320 days of follow up, and
within the subset of severe extrusion, six out of seven in-
cisors developed pulp necrosis (6).

Humphreys classified extrusive luxation to three cate-
gories: extrusions smaller than or equal to 3 mm were con-
sidered mild, between 3 and 5 mm moderate, and larger
than 6 mm as severe. He demonstrated that for severely ex-
truded teeth and for those with closed apices, the risk of
pulpal necrosis was greatest (10).

In this type of injury, treatment comprises of reposi-
tioning of the tooth by mildly reinserting it to the tooth
socket, and stabilizing the tooth for two weeks using a flex-
ible splint. Monitoring the pulpal status is necessary to
diagnose root resorption. In immature teeth, revascular-
ization can be confirmed by evidence of continued root
formation and pulp canal obliteration, radiographically,
which usually returns to the response to sensitivity testing.
In fully formed teeth, a continued lack of response to sensi-
tivity testing should be taken as evidence of pulp necrosis
along with periapical radiolucency and sometimes crown
discoloration (12). Once pulp necrosis is diagnosed, en-
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dodontic therapy should be initiated to eliminate any in-
fection, to facilitate healing and retention of the tooth (6).

This paper aimed at reporting the management of a
severe case of extruded anterior mandibular incisors with
closed apices. In this case, the left and right central incisors
and the right lateral mandibular incisor teeth had not be-
come necrotic during the 18 months follow up, even with
severe extrusion and closed apices; the sensitivity tests
were positive after 12 months.

2. Case Presentation

A healthy nine-year-old female was referred to the
trauma center of Shiraz school of dentistry, two days after
an injury to her face and jaws, due to a bicycle accident. No
previous trauma was reported. Extra-oral examination dis-
closed contusion of chin, lips, and nose. Torn and bleed-
ing gums were observed during the oral examination (Fig-
ure 1A). The maxillary central incisors were avulsed and had
been replanted by a general dentist, and stabilized with
a wire around the cervical margin one day after the in-
jury had occurred (Figure 1B). The buccal cortical bone was
completely destroyed in the region of maxillary central
incisors. Furthermore, the anterior alveolar mandibular
bone had segmental fractures in the areas of left and right
central incisors, and the right lateral incisor had moved to-
wards the lingual side (Figure 1D). The left and right cen-
tral incisors and the right lateral mandibular incisor were
severely extruded. The teeth were very sensitive to per-
cussion, yet non-responsive to cold and electric pulp test-
ing. The patient had spontaneous pain in the area of max-
illary and mandibular incisors. The adjacent incisors dis-
played normal mobility. According to the periapical ra-
diography, the roots of left and right central and right lat-
eral mandibular incisors were fully formed, and the apices
were completely closed. The periodontal ligament space
had widened by more than 5 mm (Figure 1E).

After administering local anesthesia to the upper and
lower jaws, the wire was removed from the maxillary cen-
tral incisors; then, the incisors were replanted in their ap-
propriate place and splinted using a flexible 0.5 mm wire
(Figure 2A). In the lower jaw, the alveolar mandibular bone
and the teeth were first positioned in their correct place,
then splinted using a flexible 0.5 mm wire (Figure 2B).
Next, radiography was taken to ensure correct position-
ing of the teeth (Figure 2C and 2D). Occlusal adjustment
was made to prevent occlusal traumatic interference. Hy-
giene instructions were provided. Systemic penicillin for
seven days and daily mouthwash with 0.12% chlorhexidine
digluconate was prescribed. Endodontic treatment of the
maxillary central incisors was started seven days after re-
plantation. In this regard, after mechanical and chemi-

cal preparation of root canals, canals were filled with cal-
cium hydroxide. Final filling of the canals took place 30
days later. Since it was not possible to obtain a good tug-
back with gutta-percha, the root canals were sealed using
MTA (Dentsply, Tulsa Dental, Tulsa, OK, USA). The rest of the
canals were backfilled using gutta-percha and AH26 sealer
(Dentsply; DeTrey, Konstanz, Germany). Teeth were re-
stored with composite resin (Figure 3A and 3B). After exam-
ining the looseness of the teeth, the splints were removed
after six weeks (Figure 3C). In the lower jaw, the teeth did
not respond to the sensitivity tests; however, since there
were no signs indicating necrosis, the researchers did not
find endodontic intervention necessary.

In clinical and radiographic follow-ups, three, six, nine
and twelve months following the procedure, the mandibu-
lar incisors showed no signs of necrosis and were not sen-
sitive to percussion and palpation tests. There were no mo-
bility, probing defects or discoloration. Radiographically,
there was no apical pathosis, root resorption, ankylosis or
marginal bone loss. The teeth still did not show any sign
of necrosis after the 18-month follow-up (Figure 4A - 4C).
The right central and right lateral mandibular incisors re-
sponded to the cold and electric tests, yet the left central in-
cisor showed no response to any of the tests. Due to lack of
signs indicating necrosis, an endodontic intervention was
not performed. The patient is still undergoing follow-up.

3. Discussion

The urgent treatment of extruded teeth consists of pre-
cise repositioning of the tooth in the alveolar socket (1, 7).
A non-rigid splint should be applied to fix the tooth and
avoid moving incisally. Splint should be retained until the
beginning of periodontal healing, to cause a decline in mo-
bility (1, 13). The duration of splint recommended for extru-
sion is two weeks, and for alveolar bone fracture is four to
eight weeks (14). In this case, splint was removed six weeks
later after assessing teeth mobility, because extrusion of
teeth was accompanied by alveolar bone fracture.

Extrusive luxation injuries make up nearly 2.6% of all
traumatic injuries to the dentition, with subsequent pul-
pal necrosis, as the most common consequence (7, 15).
In this case, severe extrusion (> 5 mm) of the teeth with
closed apices did not lead to loss of pulp vitality. Duell
showed that buccolingual root development was slower
than mesiodistal root development, yet a radiographi-
cally appearing mature root may have open apex buccol-
ingually. Duell further stated that in permanent incisor
teeth, the lag between mesiodistal and buccolingual de-
velopment usually exists for more than three years after
eruption, and in some cases, until 15 years of age. Thus,
it is possible that young patients (aged 7 to 15) may have
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Figure 1. Clinical and radiographic appearance of maxillary and mandibular incisors two days after injury

Figure 2. A, B, Clinical appearance of wire-composite splinting of maxillary and mandibular incisors; C, D, Radiography was taken to ensure correct positioning of the teeth,
The splint was extended to the primary canines.
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Figure 3. A, B, Endodontic treatment of the maxillary central incisors; C, The splints were removed after 6 weeks.

Figure 4. Radiographic (A, B) and Clinical (C) appearance at 18 months follow-up; Normal color of the crowns and normal position of the teeth is seen.
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open or partially open apices, even though the apices ap-
pear closed, radiographically (16).

It has been shown that it may take as long as nine
months for normal blood flow to return to the coronal
pulp of a traumatized fully formed tooth. As circulation
is restored, the responsiveness to pulp tests might return
(14). The right central and right lateral mandibular incisors
responded to the cold and electric tests after the 12-month
follow-up.

Some authors suggested routine endodontic treat-
ment for extruded teeth with complete root formation,
due to high incidence of pulp necrosis in traumatic teeth
with complete root formation. In contrast, immature
teeth should be managed by pulpal monitoring and ra-
diographs, and for cases where pulpal necrosis occurs, en-
dodontic treatment should be performed. Other authors
stated that all traumatically extruded teeth with open or
closed apices should be monitored regularly, and in cases
where signs of pulp necrosis appear, endodontic treat-
ment should be initiated (17, 18). In this patient, the sensi-
tivity tests did not provide reliable responses in the recall
visits; yet endodontic intervention was not performed as
the teeth showed no signs of necrosis. There were also no
signs of crown discoloration, periapical lesions or gingival
recession.

Results of this case report showed that in young pa-
tients, with closed apices, the dental pulps might be alive
following trauma. In such cases, short-interval clinical
and radiographic follow-ups are necessary, yet endodontic
treatment must be avoided until the appearance of signs
indicating necrosis. In this study, follow-ups were done
once a week during the first month, and the next follow-
ups were scheduled for the third, sixth, ninth, twelfth and
eighteenth month. The sensitivity tests showed response
in the 12th month.
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