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INTRODUCTION
Dentoalveolar trauma leads to injury of the teeth, periodontium, and 

[1]surrounding tissues.  It may vary from minimal loss of enamel to 
complex fractures which affects the pulp tissue and even leads to loss 

[2]of entire tooth structure.  Avulsion is considered as one of the rarest 
and most devastating dental injury amongst the permanent teeth, 

[3]accounting for 0.5% - 16% of all dento- alveolar injuries.  It 
corresponds to dislodgement of entire tooth structure out of alveolar 
bony socket. In such case, majority of cells of periodontal ligament 
(PDL) remain on the surface of root due to tearing of the ligament. 
These cells need to be kept hydrated for maintaining the durability and 
to encourage healing of the tooth structure while reducing the 
incidence of resorption. Also, when extraoral period lengthens; 
inammatory resorption might result dueto drying of the periodontal 

[3]ligament.  Nevertheless, teeth which are avulsed with a vital 
periodontal ligament can be replanted and will remain functional for 

[4]some years if treated appropriately.

Present case report emphasizes on the management of an avulsed 
permanent anterior tooth in spite of an extended extra-oral period of 12 
hours.

CASE REPORT
A male patient aged 27 reported to the Department of Conservative 
Dentistry and Endodontics at our dental institute with avulsed 
permanent maxillary right central incisor (#11) after a motorcycle 
accident that occurred 12 hrs before. Following 6 hours of injury, the 
tooth was found to the patient, till then the tooth was placed in a dry 
open plastic container. The patient did not suffer from any neurological 
injury and had a non-contributory medical history. Examination of 
patient was done to assess any extraoral signs of injury which revealed 
swollen upper lip and a slight abrasion across the nose. Also, upon 
examination of the avulsed tooth, the entire crown of tooth was intact 
with closed root apex. Tooth was then rinsed immediately with normal 
saline solution (0.9%, Amanta) along with 0.5% diluted povidone 
iodine (BETADINE, G.S. Pharmabutor Pvt Ltd.) to remove debris or 
any other surface contaminants and placed in 2.4% acidulated sodium 
uoride solution. Intraoral examination revealed empty alveolar 
socket with right maxillary central incisor and fractured right 

maxillary lateral incisor (#12).

Figure 1: Avulsed tooth and Pre-operative intraoral frontal 
photograph of before replantation showing empty socket with #11

Figure 2: Extra-oral Root Canal Treatment with #11: Pre-opertaive X-
ray(a), Master cone selection(b), Obturation(c)

Radiovisiograph (RVG) was taken to conrm the empty alveolar 
socket with respect to right maxillary central incisor. A diagnosis was 
made for a case as an Ellis class V and class III fracture in relation to 
#11 and #12 respectively. The patient was explained about available 
treatment alternatives with the possible poor treatment outcome as a 
result of long extraoral dry time of 12 hrs and the lack of ideal 
management. Avulsed tooth was decided to reposition and replant into 
the socket after obtaining written informed consent from the 
patient.Pre-operative RVG was taken before initiating extraoral 
endodontic treatment on the tooth (#11). Preparation of access cavity 
was completed followed by working length determination, thorough 
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Avulsion is a severe traumatic dental injury that necessitates a complicated and urgent treatment. Clinicians often face 
difculties while replanting the avulsed tooth. Avulsed tooth needs to be immediately replanted for the optimal results as 

delayed management could reduce the efcacy of treatment. This case report emphasizes on the treatment protocols for an avulsed right 
permanent maxillary central incisor (#11) in a 27-year-old male patient with an extraoral time of 12 hrs with no clinical symptoms. Extraoral 
endodontic management was performed followed by root-end lling using mineral trioxide aggregate. Splinting was done using composite resin 
after repositioning of the tooth into the empty socket. Regular follow-up done at 3 weeks, one, three and six months revealed no signs of resorption 
on radiographs with no clinical signs. Thus, irrespective of prolonged extra-alveolar dry storage, proper management of an avulsed tooth can lead 
to an acceptable level of functionality and stability in a tooth.
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biomechanical preparation using #10-55 hand K-les (Mani Inc., 
Utsunomiya, Tochiji, Japan) along with continuous irrigation with 
5.25% sodium hypochlorite (PRIME Dental Products, Pvt. Ltd.), 17% 
ethylenediaminetetraacetic acid (RC Help, PRIME Dental Products, 
Pvt. Ltd.) and normal saline solution. Master cone gutta percha was 
selected after drying of canal with absorbent paper points (SureEndo, 
SureDent Corporation, Korea). Lastly, Gutta percha cone (SureEndo, 
SureDent Corporation, Korea) coated with calcium hydroxide-based 
sealer (Sealapex, Sybron-Kerr, USA) was used to complete obturation.

Further, 3mm of root end was resected using tapered diamond point 
(Mani Inc., Utsunomiya, Japan) followed by root end cavity 
preparation. Retrograde lling was done in a prepared cavity using 
mineral trioxide aggregate (MTA Angelus, Brazil) with the help of 
amalgam carrier and nger plugger (Mani
Inc., Utsunomiya, Japan).

Figure 3: Root resection and retrograde lling procedures:

Root end cavity preparation using tapered diamond point(a), Prepared 
root end cavity on avulsed tooth (b), X-ray showing root end cavity(c), 
Retrograde lling with MTA(d), X-ray showing retrograde lling of 
MTA(e)

The empty socket was then curetted and cleaned under local anesthesia 
(Lignocaine 2%, 1:200000 Adrenaline: Cadila Pharmaceticulas Ltd.) 
using normal saline. Endodontically treated tooth (#11) was grasped 
and replanted into the socket with gentle nger pressure. Radiograph 
was taken to verify the correct position of tooth. Splinting was done 
immediately from left maxillary lateral incisor to right maxillary 
lateral incisor with the help of 0.4- mm diameter stainless wire and 
acid-etch compositeresin to stabilize replanted tooth.

Figure 4: Replantation and splinting: Local anesthesia into empty 
socket(a), Curettage(b), Replantation of avulsed tooth #11 into 
socket(c), Splinting of tooth(d), Clinical photograph of splinted 
replanted tooth(e)

Postoperative instructions were given to the patient. Antibiotics and 
analgesics were prescribed for a period of ve days. A soft- bristled 
toothbrush and 0.2% chlorhexidine mouthwash (FreshZex 2, Zeelab 
Pharmacy Pvt Ltd.) were recommended for oral hygiene maintenance 
along with two-week soft diet. Postoperative RVG was taken after 
replantation. Subsequently, patient was advised to visit the physician 
for evaluation of necessity of an anti- tetanus booster.

Figure 5: Follow-up: 3 weeks follow-up (a), 1 month follow-up (b), 3 
months follow-up(c), 6 months follow-up(d)

Patient was recalled after 3 weeks and conventional endodontic 
treatment of fractured right maxillary lateral incisor was completed.

Periodic follow-up was done after 1, 3 and 6 months. Upon 

examination, tooth showed no mobility and was not tender to 
percussion. Uniform periodontal ligament space with no signs of root 
resorption were seen on radiograph. At follow-up visits, these ndings 
remained unchanged.

DISCUSSION
Avulsion or exarticulation is considered as a serious traumatic dento-
alveolar injury which results from direct impact on the teeth and 
supporting periodontal ligament in the alveolar socket leading to 

[5,6]destruction of neurovascular vessels.  It is seen in 0.5%–16% of all 
[7]dental injuries amongst permanent teeth.  Various treatment protocols 

are available for the management of avulsed permanent teeth still 
prompt and correct emergency management is essential for attaining 
the best results. But immediate replantation of an avulsed tooth is 

[8]considered as the ideal treatment option.  However, it is not always 
[8] [9]possible to provide an immediate treatment.  Andreason et al.  

reported 95% chance of externalroot resorption if tooth has been dried 
[10] [11]for more than 2hrs.  According to Kinirons et al  there was 

signicant rise in the risk of resorption after 5 minutes of dryness, with 
the probability of resorption increasing by 29% for each additional 10 
minutes of dryness.

Replantation may save the tooth, but its crucial to understand that not 
all of the teeth which are replanted will survive over time and may 
eventually need to be extracted. However, conserving the tooth should 

[7]be tried as not attempting to save a tooth is an irreversible decision.  In 
this regard, present case has shown the successful delayed replantation 
of avulsed permanent right maxillary central incisor with prolonged 
dry storage period of 12 hours.

The media used for storage and transport of tooth during the extra-oral 
time are also crucial. The avulsed should be kept in an appropriate 
media, such as milk, saline, HBBS or saliva when extra- oral time is 

[8]prolonged.  In our case, the tooth was kept in a dry open plastic 
container. Thus, avulsed tooth was rinsed with betadine and normal 
saline to remove debris and other surface contaminants. Moreover, 
according to guidelines of   International   Association   of   Dental 
Traumatology (IADT), when the tooth has been dried for longer than 
60 minutes, endodontic therapy needs to be carried out extra-orally 
prior to its replantation or later. Since there were less chances of 
achieving pulp space revascularization because of necrotic PDL, 
extra-oral endodontic treatment was done prior to replantation in our 

[8]case.

[10]Massler  proposed that root end resection is not required for ideal 
repositioning of the tooth. However, the extra-alveolar period in this 
instance was very lengthy. Even with prompt endodontic treatment, 
inammation and/or resorption might cause rapid dental hard and/or 
bone tissue destruction, which could result in the integration of gutta-

[12]percha into the bone tissue.  Thus, in present study MTA retrograde 
lling was done after root- end resection on avulsed tooth, as it induces 

[10]proinammatory and pro-wound healing environment.

Moreover, splinting is essential for maintaining the tooth in a correct 
position and it protects pulpal and periodontal tissues if the tooth 

[13]suffers slight mobility.  According to guidelines of IADT, a splinting 
period of 4 weeks is generally recommended for delayed replantation 

[14](more than 60 min).   In  present  case,  replanted  tooth  
wasstabilized with a exible splint made of stainless- steel wire and 
composite resin. The splinting was maintained for the period of 3 
months as the prognosis was guarded due to prolonged extra- oral time. 
Also, the splint was placed palatally so the aesthetics were not 
compromised. This type of splint allows stimulation of the PDL during 

[14]healing hence reducing the phenomenon of ankylosis.

Regular clinical and radiographic assessment is advised at 2weeks, 
4weeks, 3months, 6months, 1 year, and yearly thereafter for at least 
5years. Also, periodontal reactions to replantation can occur in various 
ways of healing such as healing with normal PDL, surface resorption, 

[15]replacement resorption or with inammatory resorption.

Thus, in our case replanted tooth (#11) was evaluated regularly till 6 
months. Even though the case had poor prognosis and healing was not 
anticipated, the treatment is considered successful till now and 
thereafter yearly follow- ups will be conducted for an average of ve 
years to avoid any associated complications.
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