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INTRODUCTION
Traumatic Dental Injuries (TDI’s)

Preschool, School-age children, 
Young adults

Guidelines

“TDI’S Present a
challenge to clinicians worldwide”

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental
injuries: Fractures, luxation and avulsion of permanent teeth. International Association of Dental Traumatology. Dent Traumatol. 2012 Feb;28(1):2-12. 

Incidence - 25% Children and 
33% Adults 



https://dentaltraumaguide.org/injury-groups/permanent-teeth/

Traumatic Dental Injuries (TDI)

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology Guidelines for the management of traumatic dental injuries: 1. 
Fractures and luxations of permanent teeth. 2. Avulsed teeth. International Association of Dental Traumatology. Dent Traumatol. 2012 Feb;28(1):2-12. 

INTRODUCTION

3 -16 %



D E F I N I T I O NAvulsion
Injury to the tooth-supporting structures

Total separation of
the PDL 

Martin Trope. Avulsion of permanent teeth: Theory and practice. Dental Traumatology. 1-12. 2017.
Andreasen JO, Andreasen FM. Anderson LM.  Textbook and Color Atlas of TDI to the Teeth.  Clasification, WHO, Etiology and Epidemiology of TDI. 4th edition 
2013.

Alveolar Fracture 
may occur

Complicated or 
Uncomplicated Crown 

Fracture

Displacement 
of the tooth out 
from its socket



EPIDEMIOLOGY
Avulsion

A sudden collision against
a hard object:

Males are more likely to be 
involved – 7 to 14 y/o

Central maxillary incisor is the most
frequently tooth involved 

70% 60%M
al

es

Fem
ales

Belmonte FM, Macedo CR, Day PF, Saconato H, Fernandes Moça Trevisani V. Interventions for treating traumatized permanent front teeth: Avulsed teeth. 
Cochrane Database Syst Rev. 2013 Apr 30;(4).

42%



CLINICAL AND RADIOGRAPHIC 
F INDINGS
Avulsion

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al.  International Association of Dental Traumatology Guidelines for the management of traumatic dental
injuries: 1. Fractures and luxation of permanent teeth. 2. Avulsion of permanent teeth. Dent Traumatol. 2012 Feb;28. 

Clinical findings: 
The tooth is displaced out from its 

socket

Radiographic findings



https://dentaltraumaguide.org The IADTs’dental trauma guide

https://dentaltraumaguide.org/


TREATMENT
Avulsion

Belmonte FM, Macedo CR, Day PF, Saconato H, Fernandes Moça Trevisani V. Interventions for treating traumatized permanent front teeth: Avulsed teeth. 
Cochrane Database Syst Rev. 2013 Apr 30;(4). 
Abbott PV, Prevention and management of ERR following trauma teeth.  Australian Dental Journal. 82-94.2016. 

Immediate replantation is the best option 

Primary teeth should not be replanted 

Subsequent damage of the developing permanent tooth

Severe caries or periodontal disease
Non-cooperating patients
Severe medical conditions

Primary teeth

I N D I C A T I O N SC O N T R A I N D I C A T I O N S



TREATMENT
Avulsion

Belmonte FM, Macedo CR, Day PF, Saconato H, Fernandes Moça Trevisani V. Interventions for treating traumatized permanent front teeth: Avulsed  teeth. 
Cochrane Database Syst Rev. 2013 Apr 30;(4)
Avulsed Tooth - A review: L. Leelavathi. Biomedical and Pharmacology Journal. 9(@),847-850. 20016. 

Avulsed Permanent Teeth

Immediate Replantation

If not possible, the use of a storage medium solution is indicated to 
preserve the vitality of the PDL cells

Hanks Balanced Salt Solution (HBSS) or  Save a tooth solution, Viaspan, 
Emdogain, Gatorade, Saline, Milk, Saliva, Propoleo, Coconut Water, 

Eggs

Protects, as long as possible the viability of the periodontal ligament 
cells that remain on root surface, which are the key to success 



TREATMENT
Avulsion

PH Neutro range  of 7.2 to 7.4 (PDL cells can alive)
Osmolarity 230 a 400mOsm/Kg (PDL cells can reproduce)
Esteril solution (bacteries are related with resorption, IRR)

Components to cells nutrition (PDL cells stable)
Available in the place of the accident

American Association of Endodontics. Hank.s Balanced Salt Solution. The treatment of traumatic dental injuries. 2018.



TREATMENT
Avulsion

Milk is considered as the most convenient storage medium solution in most 
situations

Which is the most recommended storage medium solution. A sistematic review : Milk . Based not only on the PDL cells viability, but also practical considerations. 
Dental Traumatology. 2018. April. 34. 59-70.



TREATMENT
Avulsion

Condition of the PDL cells

1. The PDL cells are viable
The tooth has been replanted immediately 

2. The PDL cells may be viable but compromised
The tooth has been kept in storage medium and the total 

extra-oral dry time has been < 60 min option 

3. The PDL cells are non-viable
The total extra-oral dry time has been > 60 min

replantation is the best option 

Belmonte FM, Macedo CR, Day PF, Saconato H, Fernandes Moça Trevisani V. Interventions for treating traumatized permanent front teeth: avulsed  teeth. 
Condition PDL depend on the Storage and time out of the mouth. Cochrane Database Syst Rev. 2013 Apr 30;(4)

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental injuries: 
1.Fractures and luxations of permanent teeth. 2. Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12 

Maturity of the root



TREATMENT
Avulsion

Lars Andersson, Jens Andreasen. Alvulsion of the permanent teeth. Dental traumatology. 2012.
Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental injuries: 
1.Fractures and luxations of permanent teeth. 2. Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12. 

1. The tooth has been replanted immediately

Clinical Situations 

2. The tooth has been replanted before 60 min

3. The tooth has been replanted after 60 min 
DELAYED REPLANTATION



TREATMENT
Avulsion

Protocol Closed Apex

Endodontic 
Treatment

1. Immediately 
replanted 

Splint for 2-4 weeks (Before 
remove it, RCT Initiation)

2. Biological storage 
medium or extraoral 

dry time <60min
3. Dry time >60 min 

RCT=CaOH

2% Sodium 
Fluoride Gel 

Extra oral RCT 
initiation (CaOH 1 month,

anticlastic medicament)

DELAYED REPLANTATION

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology Guidelines for the management of traumatic dental
injuries: 1.Fractures and luxation of permanent teeth. 2. Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12. 



TREATMENT
Avulsion

Delayed replantation has a poor long-term prognosis 
The goal in delayed replantation is, in addition to restoring the tooth for aesthetic, 

functional and psychological reasons, to maintain alveolar bone contour



TREATMENT
Avulsion

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental
injuries: 1.Fractures and luxation of permanent teeth. 2. Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12.
Andreasen. Predictors for healing complications. Endodontic Topics 2016. 14, 20-27.
Survival of Replanted Permanent Teeth after Traumatic Avulsion. Journal of Endodontic. March 2020. Vol 46. N3. 

The goal for replanting still-developing teeth in children is to allow for possible
revascularization of the pulp space

Protocol Open Apex



TREATMENT
Avulsion

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental
injuries: 2. Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12. 
Survival of Replanted Permanent Teeth after Traumatic Avulsion. Journal of Endodontic. March 2020. Vol 46. N3. 

Protocol Open Apex

DELAYED REPLANTATION

1

2 3

E x t r a o r a l  R C T  
I n i t i a t i o n



HEALING COMPLICAT IONS
Avulsion

The incidence of Revascularization after replantation of avulsed teeth 
is 34% associated with Open Apices



FOLLOW-UP

• 1 week : RCT Initiation. < 1 h. Closed Apex.
• 2 weeks: Clinical and radiographic 

examination. Splint removal
• 1 month RCT Finish 
• 3 months *
• 6 months *
• 9 months *
• 1 year *
• Yearly for 5 years *

Clinical evaluation
1. Inspection: Tooth color 
2. Tooth mobility 
3. Palpation
4. Percussion: Tenderness and percussion tone
5. Pulp sensibility testing: Using carbon dioxide snow

(False negative possible up to 3 months) Open 
Apex 

6. Presence or  absence of sinus tracts, gingivitis, 
gingival dehiscence, and periodontal pocket 
depths

Diangelis AJ, Andreasen JO, Ebeleseder KA, et. Al. International Association of Dental Traumatology guidelines for the management of traumatic dental injuries: 
2.- Avulsed teeth. Dent Traumatol. 2012 Feb;28(1):2-12. 
Shaul Lin. Ocurence and timing of complications following traumatic dental injuries. J Clin Exp Dent. 2016. 8(4), 429-436.

* Clinical and radiographic examination

Splint: 4 weeks Delayed 
replantation 

Extraoral dry time > 1h.

Avulsion

Kahler B, Heithersay GS. An evidence-based appraisal of splinting luxated, avulsed and root-fractured teeth. Acid etch technique with composite materials.
Dental Traumatology 2008; 24: 2–10;



HEALING COMPLICAT IONS
Avulsion

Pulp Healing Complications Periodontal Healing Complications

• Pulp Necrosis
• Internal Resorption
• Pulp Canal Obliteration (PCO)

• External Surface Root Resorption 
(ESRR)

• External Invasive Cervical 
Resorption (EICR)

• Infection Related Resorption (IRR)

• Ankylosis & Replacement Root 
Resorption  (RRR)

In cases with Closed Apex and Delayed Replantation a severe damage to supporting 
tissues can occur with a negative consequence, The External Root Resorption



H E A L I N G  C O M P L I C A T I O N S
Avulsion

Replacement Root Resorption 51% > Inflammatory Root Resorption 23.3%
> Surface Root Resorption 13.3% > Internal Root Resorption 1.2%

> 1.1% Invasive Cervical Resorption



Clinically:
Tooth is immobile, high percussive tone
Radiographically, the periodontal ligament
space is absent. Bone apposition
Infra-occlusion relative to adjacent teeth 
Treatment:
Can not be arrested or repaired

P E R I O D O N T A L   H E A L I N G  
C O M P L I C A T I O N S

Avulsion
Replacement Root Resorption

Kawanami M, Andreasen JO, Borum MK, Schou S, Hjorting-Hansen E, Kato H. Infraposition of ankylosed permanent maxillary incisors after replantation related 
to age and sex. Endod Dent Traumatol. 1999 Apr;15(2):50-6. 
Frequency of root resorption following trauma to permanent teeth. Journal of Oral science. 2015.Vol 57, N2,73-78. 

Complex process that results in tooth fusion
to the alveolar bone- Ankylosis - RRR

In children, replacement resorption
leads to loss of ankylosed teeth usually
in 3-7years
In adults: takes between 10 to 20 years



TREATMENT
Avulsion

Andreasen JO, Borum MK, Jacobsen HL, Andreasen FM. Replantation of 400 avulsed permanent incisors 4. Factors related to periodontal ligament healing. Endod Dent 
Traumatol 1995;11:76-89.

The Shorter Time = The Better Prognosis

Andreasen JO, Andreasen FM, et Al; Rate of 73% PDL 
cells healing when the tooth is replanted 

immediately



Case Report
Avulsion

Gender: Female
Age: 54 years old

Admitted at Deering Medical Plaza (Jackson
South Medical Center), for treatment of
traumatized and avulsed right maxillary
lateral incisor after a home accident
occurred 12 hours before. (Patient “fell on
the floor”) September, 2018

Past Medical Hx: ASA I



Extraoral:
-Facial abrasion and hematomas
-Laceration upper lip
Intraoral:
Avulsed maxillary right lateral incisor with complicated crown fracture 
and bleeding from alveolus were observed

Case Report
Avulsion

Clinical findings



Panoramic X-ray indicated No alveolar maxillary bone fracture, No teeth
fracture, No mandibular fracture, TMJ WNL, Avulsion of maxillary right
lateral incisor

Case Report
Avulsion

Radiographic findings



Case Report
Avulsion

• Cleaning non-viable PDL tissue with saline solution 
• Irrigation with Chlorhexidine 0.12% for 5 min  
• Sodium Fluoride Gel 20 minutes
• Extra Orally  RCT Initiation - CaOH Placement
• L.A.
• Cleaning socket  with saline solution
• Replantation tooth #7
• Verification normal position and Occlusion
• Flexible splint 

Treatment: In this case, the avulsed tooth was kept in a dry 
environment for 10 hours



Case Report
Avulsion

Teeth stabilization  4 weeks  with flexible splint from #5 to #12



Guidelines for the management of Traumatic Dental Injuries: 2. Avulsed permanent teeth.2013.

Patient Instructions:

1.- Anti-inflammatory therapy
2.- Antibiotic therapy
3.- Chlorhexidine gluconate 0.12% for 2 week 
4.- Soft Diet
5.- Meticulous and good oral hygiene. Brush 
with soft  bristle
6.- Avoid participation in any sport contact
7.- Patient compliance with follow up visits
8.- Next visit splint removal in 4 weeks

Kahler B, Heithersay GS. An evidence-based appraisal of splinting luxated, avulsed and root-fractured teeth. Dental Traumatology 2008; 24: 2–10;

Case Report
Avulsion



4 weeks  follow up/ Splint removal 

Case Report
Avulsion



6 weeks after accident RCT Finished 

Case Report
Avulsion



Case Report
Avulsion

Endo 
Evaluation
(+) #6
(-) #8 + percuss
(+) #9  
(+) #10
(+) #11

September 2018 October 2018 November 2018 March  2019

July 2019 December 2019 January 2020 February 2020



Before

After



Delayed Replantation   

Maxillary Lateral Incisorof



1. Tooth avulsion represents up to 16% of all TDI in permanent dentition

CONCLUSIONS
Avulsion

2. The main factors that affect the outcome of periodontal healing are
the stage of the root development, conditions of the PDL cells, extra oral
dry time and storage medium solution

3. Complications of avulsed teeth include pulp necrosis, ankylotic root
resorption, inflammatory root resorption, and pulp canal obliteration. In
consequence, long term follow-up is essential



CONCLUSIONS
Avulsion

4. According with IADT and AAE, Delayed Replantation has the lowest 
healing rate and the highest loss rate

5. The success of Avulsed Teeth depends on long-term follow up and 
periodic clinical and radiographic evaluations
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