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Abstract
Traumatic dental injuries (TDIs) occur most frequently in children and young adults. 
Older adults also suffer TDIs but at significantly lower rates than individuals in 
the younger cohorts. Luxation injuries are the most common TDIs in the primary 
dentition, whereas crown fractures are more commonly reported for the perma-
nent teeth. Proper diagnosis, treatment planning and follow up are very important 
to assure a favorable outcome. These updates of the International Association of 
Dental Traumatology's (IADT) Guidelines include a comprehensive review of the cur-
rent dental literature using EMBASE, MEDLINE, PUBMED, Scopus, and Cochrane 
Databases for Systematic Reviews searches from 1996 to 2019 and a search of the 
journal Dental Traumatology from 2000 to 2019. The goal of these guidelines is to 
provide information for the immediate or urgent care of TDIs. It is understood that 
some follow-up treatment may require secondary and tertiary interventions involv-
ing dental and medical specialists with experience in dental trauma. As with previ-
ous guidelines, the current working group included experienced investigators and 
clinicians from various dental specialties and general practice. The current revision 
represents the best evidence based on the available literature and expert opinions. In 
cases where the published data were not conclusive, recommendations were based 
on the consensus opinions of the working group. They were then reviewed and ap-
proved by the members of the IADT Board of Directors. It is understood that guide-
lines are to be applied using careful evaluation of the specific clinical circumstances, 
the clinician's judgment, and the patient's characteristics, including the probability of 
compliance, finances and a clear understanding of the immediate and long-term out-
comes of the various treatment options vs non-treatment. The IADT does not, and 
cannot, guarantee favorable outcomes from adherence to the Guidelines. However, 
the IADT believes that their application can maximize the probability of favorable 
outcomes.
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1  | INTRODUC TION

Traumatic dental injuries (TDIs) occur frequently in children and 
young adults, comprising 5% of all injuries. Twenty-five percent of 
all school children experience dental trauma and 33% of adults have 
experienced trauma to the permanent dentition, with the majority of 
the injuries occurring before age 19. Luxation injuries are the most 
common TDIs in the primary dentition, whereas crown fractures are 
more commonly reported for the permanent teeth. Proper diagnosis, 
treatment planning and follow up are important to assure a favorable 
outcome.

These updates of the International Association of Dental 
Traumatology's (IADT) Guidelines include a review of the current 
dental literature using EMBASE, MEDLINE, PUBMED, and Scopus 
searches from 1996 to 2019 and a search of the journal Dental 
Traumatology from 2000 to 2019.

The goal of these guidelines is to provide information for the 
immediate and urgent care of TDIs. It is understood that some 
of the subsequent treatment may require secondary and ter-
tiary interventions involving specialists with experience in dental 
trauma.

The IADT published its first set of guidelines in 2001 and updated 
them in 2007. A further update was published in Dental Traumatology 
in 2012. As with previous guidelines, the current working group in-
cluded experienced investigators and clinicians from various dental 
specialties and general practice. The current revision represents the 
best evidence based on the available literature and expert profes-
sional judgment. In cases where the data were not conclusive, rec-
ommendations were based on the consensus opinion of the working 
group, then reviewed and approved by the members of the IADT 
Board of Directors.

It is understood that guidelines are to be applied with eval-
uation of the specific clinical circumstances, clinicians' judg-
ment and patients’ characteristics, including but not limited to 
the probability of compliance, finances and an understanding of 
the immediate and long-term outcomes of treatment options vs 
non-treatment. The IADT does not, and cannot, guarantee favor-
able outcomes from adherence to the Guidelines, but the IADT 
believes that their application can maximize the chances of a fa-
vorable outcome.

These Guidelines offer recommendations for the diagnosis and 
treatment of specific TDIs. However, they provide neither the com-
prehensive nor the detailed information found in textbooks, the 
scientific literature, or the Dental Trauma Guide (DTG). The DTG 
can be accessed at http://www.denta ltrau magui de.org. In addition, 
the IADT website http://www.iadt-denta ltrau ma.org provides con-
nection to the journal Dental Traumatology and other dental trauma 
information.

2  | GENER AL RECOMMENDATIONS

2.1 | Special considerations for trauma to primary 
teeth

A young child is often difficult to examine and treat due to lack of 
cooperation and because of fear. This situation is distressing for both 
the child and the parents. It is important to keep in mind that there 
is a close relationship between the root apex of the injured primary 
tooth and the underlying permanent tooth germ. Tooth malforma-
tion, impacted teeth and eruption disturbances in the developing 
permanent dentition are some of the consequences that can occur 
following severe injuries to primary teeth and/or alveolar bone. A 
child's maturity and ability to cope with the emergency situation, 
the time for shedding of the injured tooth, and the occlusion are all 
important factors that influence treatment. Multiple traumatic epi-
sodes are also common in children and this may affect the outcomes 
following trauma to a tooth.

2.2 | Immature vs mature permanent teeth

Every effort should be made to preserve the pulp in the immature 
permanent tooth to ensure continued root development. A large ma-
jority of TDIs occur in children and teenagers where loss of a tooth 
has lifetime consequences. The immature permanent tooth has con-
siderable capacity for healing after traumatic pulp exposure, luxa-
tion injury, or root fracture.

2.3 | Avulsion of permanent teeth

The prognosis for avulsed permanent teeth is heavily dependent 
on the actions taken at the place of accident. Promotion of public 
awareness of first-aid treatment for the avulsed tooth is strongly 
encouraged. Treatment choices and prognosis for the avulsed tooth 
are largely dependent on the viability of the periodontal ligament 
(PDL), and the maturity of the root. See the IADT's specific Guidelines 
for managing avulsed teeth.1

2.4 | Patient/parent instructions

Patient compliance with follow-up visits and home care contributes 
to better healing following a TDI. Both the patient and the parents 
of a young patient should be advised regarding care of the injured 
tooth or teeth for optimal healing, preventing further injury, employ-
ing meticulous oral hygiene, and rinsing with an antibacterial agent 
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such as alcohol-free chlorhexidine gluconate 0.12% for 1-2 weeks. 
Alternatively, with a young child, it is desirable to apply the chlorhex-
idine to the affected area with a cotton swab.

2.5 | Summary tables for follow up, splinting 
duration and core outcomes

To help summarise activities for the follow-up appointment and 
splinting regimes, Tables 1-3 are presented for different injuries in 
the primary and permanent dentitions. The core outcome variables, 
explained in the next paragraph, are also included.

2.6 | Core outcome set

When the worldwide trauma literature is reviewed, it is dominated 
by one center in Copenhagen. The lifetime work of Dr Andreasen 
and his research group is remarkable in both its longevity and the 
prolific publication of their results. One of the key fundamentals 
of scientific research is replication, where the results found in one 
center with one group of patients are also consistently seen across 
other patient groups. It is essential that the results from other cent-
ers are published even when they confirm the findings from earlier 

studies. By increasing the number of studies available for clinicians 
and researchers to analyze, the ability to compare, contrast and 
combine studies as appropriate is enhanced.

The IADT recently developed a core outcome set (COS) for trau-
matic dental injuries (TDI) in children and adults.2 This is one of the 
first COS developed in dentistry and follows a robust consensus 
methodology and is underpinned by a systematic review of the out-
comes used in the trauma literature.3 A number of outcomes were 
identified as recurring throughout the different injury types. These 
outcomes were then included as “generic”—that is relevant to all TDI. 
Injury-specific outcomes were also determined as those outcomes 
related only to one or more particular TDI. Additionally, the study 
established what, how, when and by whom these outcomes should 
be measured. Tables 1 and 2 show the generic and injury-specific 
outcomes to be recorded at the follow-up review appointments for 
the different traumatic injuries. Further information for each out-
come is described in the original paper.2
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mid-third)

*

Root fracture (cervical 
third)
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Alveolar fracture *

Primary dentition

Root fracture * (if 
splinting 
required)
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Alveolar fracture *
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Abstract
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tively and efficiently. The International Association of Dental Traumatology (IADT) 
has developed these Guidelines as a consensus statement after a comprehensive 

www.wileyonlinelibrary.com/journal/edt
https://orcid.org/0000-0003-2753-649X
https://orcid.org/0000-0002-0603-5437
https://orcid.org/0000-0003-0859-7262
https://orcid.org/0000-0003-2412-190X
https://orcid.org/0000-0002-1495-3983
https://orcid.org/0000-0001-9711-9638
https://orcid.org/0000-0001-5361-5840
https://orcid.org/0000-0001-5727-4211
https://orcid.org/0000-0001-6368-1665
https://orcid.org/0000-0002-4181-3871
mailto:
https://orcid.org/0000-0002-8123-7936
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:liran@ualberta.ca
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fedt.12578&domain=pdf&date_stamp=2020-07-17


     |  315BOURGUIGNON et al.

1  | INTRODUC TION

The vast majority of traumatic dental injuries (TDI) occur in children 
and teenagers where loss of a tooth has lifetime consequences. 
Treatments for these younger age groups may be different than in 
adults, mainly due to immature teeth and pubertal facial growth. The 
purpose of these Guidelines is to improve management of injured 
teeth and minimize complications resulting from trauma.

2  | CLINIC AL E X AMINATION

Trauma involving the dento-alveolar region is a frequent occur-
rence which can result in the fracture and displacement of teeth, 
crushing, and/or fracturing of bone, and soft tissue injuries including 
contusions, abrasions, and lacerations. Available current literature 
provides protocols, methods, and documentation for the clinical as-
sessment of traumatic dental injuries (TDI), trauma first aid, patient 
examination, factors that affect treatment planning decisions, and 
the importance of communicating treatment options and prognosis 
to traumatized patients.1–3

The combination of two different types of injuries occurring con-
currently to the same tooth will be more detrimental than a single 
injury, creating a negative synergistic effect. Concurrent crown frac-
tures significantly increase the risk of pulp necrosis and infection in 
teeth with concussion or subluxation injuries and mature root devel-
opment.4 Similarly, crown fractures with or without pulp exposure 
significantly increase the risk of pulp necrosis and infection in teeth 
with lateral luxation.5,6

Kenny et al7 have developed a core outcome set (COS) for TDIs in 
children and adults. Outcomes were identified as recurring through-
out the different injury types. These outcomes were then identified 
as “generic” or “Injury-specific.” Generic outcomes are relevant to 

all TDIs while “Injury-specific outcomes” are related to only one or 
more specific TDIs. Additionally, the core outcome set also estab-
lished what, how, when, and by whom these outcomes should be 
measured (Tables 1-13).

3  | R ADIOGR APHIC E X AMINATION

Several conventional two-dimensional imaging projections and an-
gulations are recommended.2,8,9 The clinician should evaluate each 
case and determine which radiographs are required for the spe-
cific case involved. A clear justification for taking a radiograph is 
essential. There needs to be a strong likelihood that a radiograph 
will provide the information that will positively influence the se-
lection of the treatment provided. Furthermore, initial radiographs 
are important as they provide a baseline for future comparisons at 
follow-up examinations. The use of film holders is highly recom-
mended to allow standardization and reproducible radiographs.

Since maxillary central incisors are the most frequently affected 
teeth, the radiographs listed below are recommended to thoroughly 
examine the injured area:

1. One parallel periapical radiograph aimed through the midline 
to show the two maxillary central incisors.

2. One parallel periapical radiograph aimed at the maxillary right 
lateral incisors (should also show the right canine and central 
incisor).

3. One parallel periapical radiograph aimed at the maxillary left lat-
eral incisor (should also show the left canine and central incisor).

4. One maxillary occlusal radiograph.
5. At least one parallel periapical radiograph of the lower incisors 

centered on the two mandibular centrals. However, other ra-
diographs may be indicated if there are obvious injuries of the 

review of the dental literature and working group discussions. Experienced research-
ers and clinicians from various specialties and the general dentistry community were 
included in the working group. In cases where the published data did not appear 
conclusive, recommendations were based on the consensus opinions of the working 
group. They were then reviewed and approved by the members of the IADT Board 
of Directors. These Guidelines represent the best current evidence based on litera-
ture search and expert opinion. The primary goal of these Guidelines is to delineate 
an approach for the immediate or urgent care of TDIs. In this first article, the IADT 
Guidelines cover the management of fractures and luxations of permanent teeth. The 
IADT does not, and cannot, guarantee favorable outcomes from adherence to the 
Guidelines. However, the IADT believes that their application can maximize the prob-
ability of favorable outcomes.

K E Y W O R D S

avulsion, luxation, prevention, tooth fracture, trauma
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mandibular teeth (eg, similar periapical radiographs as above for 
the maxillary teeth, mandibular occlusal radiograph).

The radiographs aimed at the maxillary lateral incisors provide 
different horizontal (mesial and distal) views of each incisor, as 
well as showing the canine teeth. The occlusal radiograph pro-
vides a different vertical view of the injured teeth and the sur-
rounding tissues, which is particularly helpful in the detection of 
lateral luxations, root fractures, and alveolar bone fractures.2,8,9

The above radiographic series is provided as an example. If other 
teeth are injured, then the series can be modified to focus on the rel-
evant tooth/teeth. Some minor injuries, such as enamel infractions, 
may not require all of these radiographs.

Radiographs are necessary to make a thorough diagnosis of 
dental injuries. Tooth root and bone fractures, for instance, may 
occur without any clinical signs or symptoms and are frequently 
undetected when only one radiographic view is used. Additionally, 
patients sometimes seek treatment several weeks after the trauma 
occurred when clinical signs of a more serious injury have subsided. 
Thus, dentists should use their clinical judgment and weigh the ad-
vantages and disadvantages of taking several radiographs.

Cone beam computerized tomography (CBCT) provides en-
hanced visualization of TDIs, particularly root fractures, crown/
root fractures, and lateral luxations. CBCT helps to determine the 
location, extent, and direction of a fracture. In these specific inju-
ries, 3D imaging can be useful and should be considered, if avail-
able.9–11 A guiding principle when considering exposing a patient 
to ionizing radiations (eg, either 2D or 3D radiographs) is whether 
the image is likely to change the management of the injury.

4  | PHOTOGR APHIC DOCUMENTATION

The use of clinical photographs is strongly recommended for the 
initial documentation of the injury and for follow-up examinations. 
Photographic documentation allows monitoring of soft tissue heal-
ing, assessment of tooth discoloration, the re-eruption of an intruded 
tooth, and the development of infra-positioning of an ankylosed 
tooth. In addition, photographs provide medico-legal documentation 
that could be used in litigation cases.

5  | PULP STATUS E VALUATION: 
SENSIBILIT Y AND VITALIT Y TESTING

5.1 | Sensibility tests

Sensibility testing refers to tests (cold test and electric pulp test) 
used to determine the condition of the pulp. It is important to un-
derstand that sensibility testing assesses neural activity and not 
vascular supply. Thus, this testing might be unreliable due to a 
transient lack of neural response or undifferentiation of A-delta 
nerve fibers in young teeth.12–14 The temporary loss of sensibility 

is a frequent finding during post-traumatic pulp healing, especially 
after luxation injuries.15 Thus, the lack of a response to pulp sen-
sibility testing is not conclusive for pulp necrosis in traumatized 
teeth.16–19 Despite this limitation, pulp sensibility testing should 
be performed initially and at each follow-up appointment in order 
to determine if changes occur over time. It is generally accepted 
that pulp sensibility testing should be done as soon as practical to 
establish a baseline for future comparison testing and follow up. 
Initial testing is also a good predictor for the long-term prognosis 
of the pulp.12–15,20

5.2 | Vitality tests

The use of pulse oximetry, which measures actual blood flow rather 
than the neural response, has been shown to be a reliable non-
invasive and accurate way of confirming the presence of a blood 
supply (vitality) in the pulp.14,21 The current use of pulse oximetry is 
limited due to the lack of sensors specifically designed to fit dental 
dimensions and the lack of power to penetrate through hard dental 
tissues.

Laser and ultrasound Doppler flowmetry are promising technol-
ogies to monitor pulp vitality.

6  | STABILIZ ATION/SPLINTING: T YPE 
AND DUR ATION

Current evidence supports short-term, passive, and flexible splints 
for splinting of luxated, avulsed, and root-fractured teeth. In the case 
of alveolar bone fractures, splinting of the teeth may be used for 
bone segment immobilization. When using wire-composite splints, 
physiological stabilization can be obtained with stainless steel wire 
up to 0.4 mm in diameter.22 Splinting is considered best practice in 
order to maintain the repositioned tooth in its correct position and 
to favor initial healing while providing comfort and controlled func-
tion.23–25 It is critically important to keep composite and bonding 
agents away from the gingiva and proximal areas to avoid plaque 
retention and secondary infection. This allows better healing of the 
marginal gingiva and bone. Splinting time (duration) will depend on 
the injury type. Please see the recommendations for each injury type 
(Tables 1-13).

7  | USE OF ANTIBIOTIC S

There is limited evidence for the use of systemic antibiotics in the 
emergency management of luxation injuries and no evidence that 
antibiotics improve the outcomes for root-fractured teeth. Antibiotic 
use remains at the discretion of the clinician as TDIs are often ac-
companied by soft tissue and other associated injuries, which may 
require other surgical intervention. In addition, the patient's medical 
status may warrant antibiotic coverage.26,27
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8  | PATIENT INSTRUC TIONS

Patient compliance with follow-up visits and home care contribute to 
better healing following a TDI. Both patients and parents or guard-
ians should be advised regarding care of the injured tooth/teeth and 
tissues for optimal healing, prevention of further injury by avoidance 
of participation in contact sports, meticulous oral hygiene, and rinsing 
with an antibacterial agent such as chlorhexidine gluconate 0.12%.

9  | FOLLOW UPS AND DETEC TION OF 
POST-TR AUMATIC COMPLIC ATIONS

Follow ups are mandatory after traumatic injuries. Each follow 
up should include questioning of the patient about any signs or 
symptoms, plus clinical and radiographic examinations and pulp 
sensibility testing. Photographic documentation is strongly rec-
ommended. The main post-traumatic complications are as fol-
lows: pulp necrosis and infection, pulp space obliteration, several 
types of root resorption, breakdown of marginal gingiva and 
bone. Early detection and management of complications im-
proves prognosis.

10  | STAGE OF ROOT DE VELOPMENT—
IMMATURE (OPEN APE X ) VS MATURE 
(CLOSED APE X ) PERMANENT TEETH

Every effort should be made to preserve the pulp, in both mature 
and immature teeth. In immature permanent teeth, this is of utmost 
importance in order to allow continued root development and apex 
formation. The vast majority of TDIs occur in children and teenag-
ers, where loss of a tooth has lifetime consequences. The pulp of 
an immature permanent tooth has considerable capacity for heal-
ing after a traumatic pulp exposure, luxation injury, or root fracture. 
Pulp exposures secondary to TDIs are amenable to conservative 
pulp therapies, such as pulp capping, partial pulpotomy, shallow or 
partial pulpotomy, and cervical pulpotomy, which aim to maintain 
the pulp and allow for continued root development.28–31 In addition, 
emerging therapies have demonstrated the ability to revascularize/
revitalize teeth by attempting to create conditions allowing for tissue 
in-growth into the root canals of immature permanent teeth with 
necrotic pulps.32–37

11  | COMBINED INJURIES

Teeth frequently sustain a combination of several injuries. Studies 
have demonstrated that crown-fractured teeth, with or without pulp 
exposure and with a concomitant luxation injury, experience a greater 
frequency of pulp necrosis and infection.38 Mature permanent teeth 
that sustain a severe TDI after which pulp necrosis and infection is 
anticipated are amenable to preventive endodontic treatment.

Since prognosis is worse in combined injuries, the more frequent 
follow-up regimen for luxation injuries prevails over the less fre-
quent regime for fractures.

12  | PULP C ANAL OBLITER ATION

Pulp canal obliteration (PCO) occurs more frequently in teeth with 
open apices which have suffered a severe luxation injury. It usu-
ally indicates the presence of viable tissue within the root canal. 
Extrusion, intrusion, and lateral luxation injuries have high rates of 
PCO.39,40 Subluxated and crown-fractured teeth also may exhibit 
PCO, although with lower frequency.41 Additionally, PCO is a com-
mon occurrence following root fractures.42,43

13  | ENDODONTIC CONSIDER ATIONS 
FOR LUX ATED AND FR AC TURED TEETH

13.1 | Fully developed teeth (mature teeth with 
closed apex)

The pulp may survive after the trauma, but early endodontic treat-
ment is typically advisable for fully developed teeth that have been 
intruded, severely extruded, or laterally luxated. Calcium hydrox-
ide is recommended as an intra-canal medicament to be placed 
1-2 weeks after trauma for up to 1 month followed by root canal fill-
ing.44 Alternately, a corticosteroid/antibiotic paste can be used as 
an anti-inflammatory and anti-resorptive intra-canal medicament 
to prevent external inflammatory (infection-related) resorption. If 
such a paste is used, it should be placed immediately (or as soon as 
possible) following repositioning of the tooth and then left in situ 
for at least 6 weeks.45–48 Medicaments should be carefully applied 
within the root canal system while avoiding contact with the access 
cavity walls due to possible discoloration of the crown.48

13.2 | Incompletely developed teeth (immature 
teeth with open apex)

The pulp of fractured and luxated immature teeth may survive and 
heal, or there may be spontaneous pulp revascularization follow-
ing luxation. Thus, root canal treatment should be avoided unless 
there is clinical or radiographic evidence of pulp necrosis or peria-
pical infection on follow-up examinations. The risk of infection-re-
lated (inflammatory) root resorption should be weighed against the 
chances of obtaining pulp space revascularization. Such resorption 
is very rapid in children. Hence, regular follow ups are mandatory 
so root canal treatment can be commenced as soon as this type of 
resorption is detected (see below). Incompletely developed teeth 
that have been intruded and also have a crown fracture (combined 
traumatic injuries) are at higher risk of pulp necrosis and infection 
and, therefore, immediate or early root canal treatment might be 
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considered in these cases. Other endodontic treatment of teeth 
with incompletely developed roots may involve apexification or 
pulp space revascularization/revitalization techniques.

13.3 | Endodontic treatment for external 
inflammatory (infection-related) root resorption

Whenever there is evidence of infection-related (inflammatory) 
external resorption, root canal treatment should be initiated im-
mediately. The canal should be medicated with calcium hydrox-
ide.49 The calcium hydroxide should be placed for 3 weeks and 
replaced every 3 months until the radiolucencies of the resorptive 
lesions disappear. Final obturation of the root canal can be per-
formed when bone repair is visible radiographically.

13.4 | Dental dam field isolation during 
endodontic treatment

Endodontic treatment should always be undertaken under dental 
dam isolation. The dental dam retainer can be applied on one or more 
neighboring teeth to avoid further trauma to the injured tooth/teeth 
and to prevent the risk of fracturing an immature tooth. Dental floss 
or other stabilizing cords may also be used instead of metal retainers.

14  | CORE OUTCOME SET

The International Association for Dental Traumatology (IADT) recently 
developed a core outcome set (COS) for traumatic dental injuries 
(TDIs) in children and adults.7 This is one of the first COS developed 
in dentistry and is underpinned by a systematic review of the out-
comes used in the trauma literature and follows a robust consensus 
methodology. Some outcomes were identified as recurring through-
out the different injury types. These outcomes were then identified 
as “generic” (ie, relevant to all TDIs). Injury-specific outcomes were 
also determined as those outcomes related only to one or more indi-
vidual TDIs. Additionally, the study established what, how, when, and 
by whom these outcomes should be measured. Table 2 in the General 
Introduction section66 of the Guidelines shows the generic and injury-
specific outcomes to be recorded at the follow-up review appoint-
ments recommended for the different traumatic injuries. Further 
information for each outcome is described in the original article.7

15  | ADDITIONAL RESOURCES

Besides the general recommendations above, clinicians are encour-
aged to access the IADT’s official publication, the journal Dental 
Traumatology, the IADT website (www.iadt-denta ltrau ma.org), the 
free ToothSOS app and the Dental Trauma Guide (www.denta ltrau 
magui de.org). TA
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Abstract
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1  | INTRODUC TION

Avulsion of permanent teeth is seen in 0.5%–16% of all dental inju-
ries.1,2 Numerous studies have shown that this injury is one of the 
most serious dental injuries, and the prognosis is very much de-
pendent on the actions taken at the place of accident and promptly 
following the avulsion.3-17 Replantation is, in most situations, the 
treatment of choice but cannot always be carried out immediately. 
Appropriate emergency management and a treatment plan are im-
portant for a good prognosis. There are also individual situations 
when replantation is not indicated (eg, severe caries or periodon-
tal disease, an uncooperative patient, severe cognitive impairment 
requiring sedation, severe medical conditions such as immunosup-
pression, and severe cardiac conditions) which must be dealt with 
individually. Although replantation may save the tooth, it is import-
ant to realize that some of the replanted teeth have low probability 
of long-term survival and may be lost or condemned to extraction 
at a later stage. However, not replanting a tooth is an irreversible 
decision and therefore saving it should be attempted. In this regard, 
a recent study has shown that replanted teeth have higher chances 
of long-term survival after following the IADT treatment guidelines, 
compared to previous studies.18

Guidelines for the emergency management of dental traumatic 
injuries are useful for delivering the best possible care in an effi-
cient manner. The International Association of Dental Traumatology 
(IADT) has developed a consensus statement after an update of the 
dental literature and discussions among expert groups. Experienced 
international researchers and clinicians from various specialties and 
general dentistry were included in the groups. In cases where the 
data did not appear conclusive, recommendations were based on 
best available evidence, consensus opinion, and in some situations 
majority decisions among IADT Board members. The guidelines 
should therefore be seen as the current best evidence and practice 
based on literature research and professional opinion.

Guidelines should assist dentists, other healthcare professionals, 
and patients in decision-making. Also, they should be clear, readily 

understandable, and practical with the aim of delivering appropri-
ate care as effectively and efficiently as possible. Guidelines are to 
be applied with the clinician's judgment of the specific clinical cir-
cumstances and patient characteristics, including but not limited to 
compliance, finances, and understanding of the immediate and long-
term outcomes of treatment alternatives vs non-treatment. The 
IADT cannot and does not guarantee favorable outcomes from strict 
adherence to the Guidelines, but believes that their application can 
maximize the chances of a favorable outcome. Guidelines undergo 
periodic updates. The following guidelines by the International 
Association of Dental Traumatology (IADT) represent a revision and 
update of the previous guidelines that were published in 2012.19-21

In these IADT Guidelines for management of avulsed permanent 
teeth, the literature has been searched using Medline and Scopus 
databases utilizing the search words: avulsion, exarticulation and re-
plantation. The task group discussed treatment in detail and reached 
consensus as to what to recommend as the current best practice for 
emergency management. This text aims to provide concise and nec-
essary advice for treatment in the emergency situation.

The final decision regarding patient care remains primarily with 
the treating dentist. However, the consent to implement the final 
decision rests with the patient, parent, or guardian. For ethical rea-
sons, it is important that the dentist provides the patient and guard-
ian with pertinent information relating to treatment to ensure they 
are maximally involved in the decision-making process.

2  | FIRST AID FOR AVUL SED TEETH AT 
THE PL ACE OF ACCIDENT

Dentists should be prepared to give appropriate advice to the pub-
lic about first aid for avulsed teeth.2,11,22-27 An avulsed permanent 
tooth is one of the few real emergency situations in dentistry. In ad-
dition to increasing the public awareness by mass media campaigns 
or other means of communication, parents, guardians and teach-
ers should receive information on how to proceed following these 

were included in the working group. In cases where the published data did not appear 
conclusive, recommendations were based on consensus opinions or majority deci-
sions of the working group. They were then reviewed and approved by the members 
of the IADT Board of Directors.

The purpose of these Guidelines is to provide clinicians with the most widely ac-
cepted and scientifically plausible approaches for the immediate or urgent care of 
avulsed permanent teeth.

The IADT does not, and cannot, guarantee favorable outcomes from adherence to 
the Guidelines. However, the IADT believes that their application can maximize the 
probability of favorable outcomes.
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severe and unexpected injuries. Also, instructions may be given by 
telephone to people at the emergency site. Immediate replantation 
of the avulsed tooth is the best treatment at the place of the acci-
dent. If for some reason this cannot be carried out, there are alterna-
tives such as using different types of storage media.

If a tooth is avulsed, make sure it is a permanent tooth (primary 
teeth should not be replanted) and follow these recommended 
instructions:

1. Keep the patient calm.
2. Find the tooth and pick it up by the crown (the white part). Avoid 

touching the root. Attempt to place it back immediately into the 
jaw.

3. If the tooth is dirty, rinse it gently in milk, saline or in the patient's 
saliva and replant or return it to its original position in the jaw.28,29

4. It is important to encourage the patient/guardian/teacher/other 
person to replant the tooth immediately at the emergency site.

5. Once the tooth has been returned to its original position in the 
jaw, the patient should bite on gauze, a handkerchief or a napkin 
to hold it in place.

6. If replantation at the accident site is not possible, or for other rea-
sons when replantation of the avulsed tooth is not feasible (eg, 
an unconscious patient), place the tooth, as soon as possible, in a 
storage or transport medium that is immediately available at the 
emergency site. This should be done quickly to avoid dehydra-
tion of the root surface, which starts to happen in a matter of a 
few minutes. In descending order of preference, milk, HBSS, saliva 
(after spitting into a glass for instance), or saline are suitable and 
convenient storage mediums. Although water is a poor medium, it 
is better than leaving the tooth to air-dry.28,29

7. The tooth can then be brought with the patient to the emergency 
clinic.

8. See a dentist or dental professional immediately.

The poster “Save a Tooth” is available in multiple languages: Arabic, 
Basque, Bosnian, Bulgarian, Catalan, Czech, Chinese, Dutch, English, 
Estonian, French, Georgian, German, Greek, Hausa, Hebrew, Hindi 
(India), Hungarian, Icelandic, Indonesian Bahasa, Italian, Kannada 
(India), Korean, Latvian, Marathi (India), Persian, Polish, Portuguese, 
Russian, Sinhalese, Slovenian, Spanish, Tamil (India), Thai, Turkish, 
Ukrainian, and Vietnamese. This educational resource can be obtained 
at the IADT website: http://www.iadt-denta ltrau ma.org

The IADT’s free app, “ToothSOS” for mobile phones, is another 
useful source of information for patients, providing instructions on 
what to do in an emergency situation after a dental injury, including 
avulsion of a permanent tooth.

3  | TRE ATMENT GUIDELINES FOR 
AVUL SED PERMANENT TEETH

The choice of treatment is related to the maturity of the root (open 
or closed apex) and the condition of the periodontal ligament (PDL) 

cells. The condition of the PDL cells is dependent on the time out of 
the mouth and on the storage medium in which the avulsed tooth 
was kept. Minimizing the dry time is critical for survival of the PDL 
cells. After an extra-alveolar dry time of 30 minutes, most PDL cells 
are non-viable.30,31 For this reason, information regarding the dry 
time of the tooth prior to replantation or prior to being placed in a 
storage medium is very important to obtain as part of the history.

From a clinical point of view, it is important for the clinician 
to assess the condition of the PDL cells by classifying the avulsed 
tooth into one of the following three groups before commencing 
treatment:

1. The PDL cells are most likely viable. The tooth has been replanted 
immediately or within a very short time (about 15 minutes) at 
the place of accident.

2. The PDL cells may be viable but compromised. The tooth has been 
kept in a storage medium (eg, milk, HBSS (Save-a-Tooth or similar 
product), saliva, or saline, and the total extra-oral dry time has 
been <60 minutes).

3. The PDL cells are likely to be non-viable. The total extra-oral dry 
time has been more than 60 minutes, regardless of the tooth hav-
ing been stored in a medium or not.

These three groups provide guidance to the dentist on the prog-
nosis of the tooth. Although exceptions to the prognosis do occur, 
the treatment will not change, but may guide the dentist's treatment 
decisions.

3.1 | Treatment guidelines for avulsed permanent 
teeth with a closed apex

3.1.1 | The tooth has been replanted at the 
site of injury or before the patient's arrival at the 
dental clinic

 1. Clean the injured area with water, saline, or chlorhexidine.
 2. Verify the correct position of the replanted tooth both clinically 

and radiographically.
 3. Leave the tooth/teeth in place (except where the tooth is mal-

positioned; the malpositioning needs to be corrected using slight 
digital pressure).

 4. Administer local anesthesia, if necessary, and preferably with no 
vasoconstrictor.

 5. If the tooth or teeth were replanted in the wrong socket or ro-
tated, consider repositioning the tooth/teeth into the proper lo-
cation up to 48 hours after the traumatic incident.

 6. Stabilize the tooth for 2 weeks using a passive flexible splint 
such as wire of a diameter up to 0.016” or 0.4 mm32 bonded to 
the tooth and adjacent teeth. Keep the composite and bond-
ing agents away from the gingival tissues and proximal areas. 
Alternatively, nylon fishing line (0.13-0.25 mm) can be used to 
create a flexible splint, using composite to bond it to the teeth. 

http://www.iadt-dentaltrauma.org
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Nylon (fishing line) splints are not recommended for children 
when there are only a few permanent teeth for stabilization of 
the traumatized tooth. This stage of development may result in 
loosening or loss of the splint.33 In cases of associated alveolar 
or jawbone fracture, a more rigid splint is indicated and should 
be left in place for about 4 weeks.

 7. Suture gingival lacerations, if present.
 8. Initiate root canal treatment within 2 weeks after replantation 

(refer to Endodontic Considerations).
 9. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 10. Check tetanus status.36 (see: “Tetanus”)
 11. Provide post-operative instructions. (see: “Patient instructions”)
 12. Follow up. (see: “Follow-up procedures”)

3.1.2 | The tooth has been kept in a physiologic 
storage medium or stored in non-physiologic 
conditions, with the extra-oral dry time less than 
60 minutes

Physiologic storage media include tissue culture media and cell 
transport media. Examples of osmolality-balanced media are milk 
and Hanks’ Balanced Salt Solution (HBSS).

 1. If there is visible contamination, rinse the root surface with 
a stream of saline or osmolality-balanced media to remove 
gross debris.

 2. Check the avulsed tooth for surface debris. Remove any debris 
by gently agitating it in the storage medium. Alternatively, a 
stream of saline can be used to briefly rinse its surface.

 3. Put or leave the tooth in a storage medium while taking a history, 
examining the patient clinically and radiographically, and prepar-
ing the patient for the replantation.

 4. Administer local anesthesia, preferably without a 
vasoconstrictor.37

 5. Irrigate the socket with sterile saline.
 6. Examine the alveolar socket. If there is a fracture of the socket 

wall, reposition the fractured fragment into its original position 
with a suitable instrument.

 7. Removal of the coagulum with a saline stream may allow better 
repositioning of the tooth.

 8. Replant the tooth slowly with slight digital pressure. Excessive 
force should not be used to replant the tooth back into its origi-
nal position.

 9. Verify the correct position of the replanted tooth both clinically 
and radiographically.

 10. Stabilize the tooth for 2 weeks using a passive, flexible wire of 
a diameter up to 0.016” or 0.4 mm.32 Keep the composite and 
bonding agents away from the gingival tissues and proximal 
areas. Alternatively, nylon fishing line (0.13-0.25 mm) can be 
used to create a flexible splint, using composite to bond it to the 
teeth. Nylon (fishing line) splints are not recommended for chil-
dren when there are only a few permanent teeth as stabilization 

of the traumatized tooth may not be guaranteed. In cases of as-
sociated alveolar or jawbone fracture, a more rigid splint is indi-
cated and should be left in place for about 4 weeks.

 11. Suture gingival lacerations, if present.
 12. Initiate root canal treatment within 2 weeks after replantation 

(refer to “Endodontic Considerations”).38,39

 13. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 14. Check tetanus status.36 (see: “Tetanus”)
 15. Provide post-operative instructions. (see: “Post-operative 

instructions”)
 16. Follow up. (see: “Follow-up procedures”)

3.1.3 | Extra-oral dry time longer than 60 minutes

 1. Remove loose debris and visible contamination by agitating the 
tooth in physiologic storage medium, or with gauze soaked in 
saline. Tooth may be left in storage medium while taking a 
history, examining the patient clinically and radiographically, 
and preparing the patient for the replantation.

 2. Administer local anesthesia, preferably without vasoconstrictor.
 3. Irrigate the socket with sterile saline.
 4. Examine the alveolar socket. Remove coagulum if necessary. If 

there is a fracture of the socket wall, reposition the fractured 
fragment with a suitable instrument.

 5. Replant the tooth slowly with slight digital pressure. The tooth 
should not be forced back to place.

 6. Verify the correct position of the replanted tooth both clinically 
and radiographically.

 7. Stabilize the tooth for 2 weeks40 using a passive flexible wire 
of a diameter up to 0.016” or 0.4 mm.32 Keep the composite 
and bonding agents away from the gingival tissues and proxi-
mal areas. Alternatively, nylon fishing line (0.13-0.25 mm) can 
be used to create a flexible splint, with composite to bond it 
to the teeth. A more rigid splint is indicated in cases of alveo-
lar or jawbone fracture and should be left in place for about 
4 weeks.

 8. Suture gingival lacerations, if present.
 9. Root canal treatment should be carried out within 2 weeks (refer 

to Endodontic Considerations).
 10. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 11. Check tetanus status.36 (see: “Tetanus”)
 12. Provide post-operative instructions. (see: “Post-operative 

instructions”)
 13. Follow up. (see: “Follow-up procedures”)

Delayed replantation has a poor long-term prognosis.41 The 
periodontal ligament becomes necrotic and is not expected to 
regenerate. The expected outcome is ankylosis-related (replace-
ment) root resorption. The goal of replantation in these cases is 
to restore, at least temporarily, esthetics and function while main-
taining alveolar bone contour, width, and height. Therefore, the 
decision to replant a permanent tooth is almost always the correct 
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decision even if the extra-oral dry time is more than 60 minutes. 
Replantation will keep future treatment options open. The tooth 
can always be extracted, if needed, and at the appropriate point 
following prompt inter-disciplinary assessment. Parents of pediat-
ric patients should be informed that decoronation or other proce-
dures such as autotransplantation might be necessary later if the 
replanted tooth becomes ankylosed and infra-positioned, depend-
ing on the patient's growth rate41-46 and the likelihood of eventual 
tooth loss. The rate of ankylosis and resorption varies consider-
ably and can be unpredictable.

3.2 | Treatment guidelines for avulsed permanent 
teeth with an open apex

3.2.1 | The tooth has been replanted before the 
patient's arrival at the clinic

 1. Clean the area with water, saline, or chlorhexidine.
 2. Verify the correct position of the replanted tooth both clinically 

and radiographically.
 3. Leave the tooth in the jaw (except where the tooth is malpo-

sitioned; the malpositioning needs to be corrected using slight 
digital pressure).

 4. Administer local anesthesia, if necessary, and preferably with no 
vasoconstrictor.

 5. If the tooth or teeth were replanted in the wrong socket or ro-
tated, consider repositioning the tooth/teeth into the proper lo-
cation for up to 48 hours after the trauma.

 6. Stabilize the tooth for 2 weeks using a passive and flexible wire 
of a diameter up to 0.016” or 0.4 mm.32 Short immature teeth 
may require a longer splinting time.47 Keep the composite and 
bonding agents away from the gingival tissues and proximal 
areas. Alternatively, nylon fishing line (0.13-0.25 mm) can be 
used to create a flexible splint, using composite to bond it to 
the teeth. In cases of associated alveolar or jawbone fracture, 
a more rigid splint is indicated and should be left in place for 
4 weeks.

 7. Suture gingival lacerations, if present.
 8. Pulp revascularization, which can lead to further root develop-

ment, is the goal when replanting immature teeth in children. 
The risk of external infection-related (inflammatory) root resorp-
tion should be weighed against the chances of revascularization. 
Such resorption is very rapid in children. If spontaneous revas-
cularization does not occur, apexification, pulp revitalization/
revascularization,48,49 or root canal treatment should be initi-
ated as soon as pulp necrosis and infection is identified (refer to 
Endodontic Considerations).

 9. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 10. Check tetanus status.36 (see: “Tetanus”)
 11. Provide post-operative instructions. (see: “Post-operative 

instructions”)
 12. Follow up. (see: “Follow-up procedures”)

In immature teeth with open apices, there is a potential for spon-
taneous healing to occur in the form of new connective tissue with 
a vascular supply. This allows continued root development and mat-
uration. Hence, endodontic treatment should not be initiated unless 
there are definite signs of pulp necrosis and infection of the root 
canal system at follow-up appointments.

3.2.2 | The tooth has been kept in a physiologic 
storage medium or stored in non-physiologic 
conditions, and the extra-oral time has been less than 
60 minutes

Examples of physiologic or osmolality-balanced media are milk and 
HBSS.

 1. Check the avulsed tooth and remove debris from its surface 
by gently agitating it in the storage medium. Alternatively, a 
stream of sterile saline or a physiologic medium can be used 
to rinse its surface.

 2. Place or leave the tooth in a storage medium while taking the 
history, examining the patient clinically and radiographically and 
preparing the patient for the replantation.

 3. Administer local anesthesia, preferably without vasoconstrictor.
 4. Irrigate the socket with sterile saline.
 5. Examine the alveolar socket. Remove coagulum, if necessary. If 

there is a fracture of the socket wall, reposition the fractured 
segment with a suitable instrument.

 6. Replant the tooth slowly with slight digital pressure.
 7. Verify the correct position of the replanted tooth both clinically 

and radiographically.
 8. Stabilize the tooth for 2 weeks using a passive and flexible wire 

of a diameter up to 0.016” or 0.4 mm.32 Keep the composite 
and bonding agents away from the gingival tissues and proxi-
mal areas. Alternatively, nylon fishing line (0.13-0.25 mm) can be 
used to create a flexible splint, with composite to bond it to the 
teeth. In cases of associated alveolar or jawbone fracture, a more 
rigid splint is indicated and should be left for about 4 weeks.

 9. Suture gingival lacerations, if present.
 10. Revascularization of the pulp space, which can lead to further 

root development, is the goal when replanting immature teeth 
in children. The risk of external infection-related (inflammatory) 
root resorption should be weighed against the chances of revas-
cularization. Such resorption is very rapid in children. If spon-
taneous revascularization does not occur, apexification, pulp 
revitalization/revascularization,48,49 or root canal treatment 
should be initiated as soon as pulp necrosis and infection is iden-
tified (refer to Endodontic Considerations).

 11. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 12. Check tetanus status.36 (see: “Tetanus”)
 13. Provide post-operative instructions. (see: “Post-operative 

instructions”)
 14. Follow up. (see: “Follow-up procedures”)
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3.2.3 | Extra-oral time longer than 60 minutes

 1. Check the avulsed tooth and remove debris from its surface 
by gently agitating it in the storage medium. Alternatively, a 
stream of saline can be used to rinse its surface.

 2. Place or leave the tooth in a storage medium while taking the 
history, examining the patient clinically and radiographically and 
preparing the patient for the replantation.

 3. Administer local anesthesia, preferably with no vasoconstrictor.
 4. Irrigate the socket with sterile saline.
 5. Examine the alveolar socket. If there is a fracture of the 

socket wall, reposition the fractured segment with a suitable 
instrument.

 6. Replant the tooth slowly with slight digital pressure.
 7. Verify the correct position of the replanted tooth both clinically 

and radiographically.
 8. Stabilize the tooth for 2 weeks using a passive and flexible wire 

of a diameter up to 0.016” or 0.4 mm.32 Keep the composite 
and bonding agents away from the gingival tissues and proxi-
mal areas. Alternatively, nylon fishing line (0.13-0.25 mm) can be 
used to create a flexible splint, with composite to bond it to the 
teeth. In cases of associated alveolar or jawbone fracture, a more 
rigid splint is indicated and should be left for about 4 weeks.

 9. Suture gingival lacerations, if present.
 10. Revascularization of the pulp space, which can lead to further 

root development and maturation, is the goal when replanting 
immature teeth in children. The risk of external infection-re-
lated (inflammatory) root resorption should be weighed against 
the chances of revascularization. Such resorption is very rapid 
in children. If spontaneous revascularization does not occur, 
apexification, pulp revitalization/revascularization, or root canal 
treatment should be initiated as soon as pulp necrosis and infec-
tion is identified (refer to Endodontic Considerations).

 11. Administer systemic antibiotics.34,35 (see: “Antibiotics”)
 12. Check tetanus status.36 (see: “Tetanus”)
 13. Provide post-operative instructions. (see: “Post-operative 

instructions”)
 14. Follow up. (see: “Follow-up procedures”)

Delayed replantation has a poor long-term prognosis.41 The 
periodontal ligament becomes necrotic and is not expected to re-
generate. The expected outcome is ankylosis-related (replacement) 
root resorption. The goal of replantation in these cases is to restore 
esthetics and function, at least temporarily, while maintaining al-
veolar bone contour, width and height. Therefore, the decision to 
replant a tooth is almost always the correct decision even if the ex-
tra-oral time is more than 60 minutes. Replantation will keep future 
treatment options open. The tooth can always be extracted later if 
needed, and at the appropriate point following a prompt inter-disci-
plinary assessment. Parents should be informed that decoronation 
or other procedures such as autotransplantation might be necessary 
if the replanted tooth becomes ankylosed and infra-positioned de-
pending on the patient's growth41-46 and the likelihood of tooth loss. 

The rate of ankylosis and resorption varies considerably and can be 
unpredictable.

4  | ANESTHETIC S

The best treatment for an avulsed tooth is immediate replantation 
at the site of the accident, which is usually not painful. While local 
anesthesia is not available when teeth are replanted at the site of in-
jury, once the patient arrives at a dental or medical facility, pain con-
trol by means of local anesthesia is always recommended.50-55 There 
are concerns as to whether there are risks of compromising healing 
by using a vasoconstrictor in the anesthetic solution. However, there 
is little evidence to support omitting a vasoconstrictor in the oral 
and maxillofacial region. Regional anesthesia (eg, infraorbital nerve 
block) may be considered as an alternative to infiltration anesthesia 
in more severe injury cases and must be determined by the clinician's 
experience of providing such block injections.51,52

5  | SYSTEMIC ANTIBIOTIC S

Even though the value of systemic administration of antibiotics is 
highly questionable, the periodontal ligament of an avulsed tooth 
often becomes contaminated by bacteria from the oral cavity, the 
storage medium, or the environment in which the avulsion occurred. 
Therefore, the use of systemic antibiotics after avulsion and replan-
tation has been recommended to prevent infection-related reactions 
and to decrease the occurrence of inflammatory root resorption.34,35 
Additionally, the patient's medical status or concomitant injuries 
may warrant antibiotic coverage. In all cases, appropriate dosage 
for the patient's age and weight should be calculated. Amoxicillin or 
penicillin remain the first choices due to their effectiveness on oral 
flora and low incidence of side effects. Alternative antibiotics should 
be considered for patients with an allergy to penicillin. The effec-
tiveness of tetracycline administered immediately after avulsion and 
replantation has been demonstrated in animal models.35 Specifically, 
doxycycline is an appropriate antibiotic to use because of its anti-
microbial, anti-inflammatory and anti-resorptive effects. However, 
the risk of discoloration of permanent teeth must be considered 
before systemic administration of a tetracycline in young patients. 
Tetracycline or doxycycline are generally not recommended for pa-
tients under 12 years of age.56

6  | TOPIC AL ANTIBIOTIC S

The effect of topical antibiotics placed on the root surface prior to 
replantation with respect to pulp revascularization remains contro-
versial.8,57,58 While animal studies have shown great potential,59-61 
human studies have failed to demonstrate improved pulp revascu-
larization when teeth are soaked in topical antibiotics.62 Therefore, 
a specific antibiotic, duration of use, or methods of application 
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cannot be recommended based on human studies (see future areas 
of research).

7  | TETANUS

Although most people receive tetanus immunization and boosters, it 
cannot be assumed that this is always the case.36,63,64 Refer the pa-
tient to a physician for evaluation of the need for a tetanus booster.

8  | STABILIZ ATION OF REPL ANTED TEETH 
(SPLINTING)

Avulsed teeth always require stabilization to maintain the replanted 
tooth in its correct position, provide patient comfort and improve 
function.32,47,65-72 Current evidence supports short-term, passive 
and flexible splints for stabilization of replanted teeth. Studies have 
shown that periodontal and pulp healing are promoted if the re-
planted tooth is subjected to slight mobility and function,66 achieved 
with stainless steel wire up to a diameter of 0.016” or 0.4 mm32 or 
with nylon fishing line (0.13-0.25 mm), and bonded to the teeth with 
composite resin. Replanted permanent teeth should be stabilized for 
a period of 2 weeks depending on the length and degree of matura-
tion of the root. An animal study has shown that more than 60% of 
the mechanical properties of the injured PDL return within 2 weeks 
following injury.69 However, the likelihood of successful periodon-
tal healing after replantation is not likely to be affected by splinting 
duration.47

Wire (or nylon line) and composite stabilization should be placed 
on the labial surfaces to avoid occlusal interference and to enable 
palatal/lingual access for endodontic procedures. Various types of 
wire (or nylon line) and acid etch bonded stabilization have been 
used to stabilize avulsed teeth as they allow good oral hygiene and 
they are well tolerated by patients.72 It is critically important to keep 
the composite and bonding agents away from the marginal gingiva 
and interproximal areas to avoid plaque retention and secondary 
infection, and to allow relatively easy cleaning by the patient. The 
patient and parent should be advised that on removal of the splint, 
the injured tooth may be mobile. An additional week of splinting is 
appropriate only if excessive trauma from the opposing dentition 
might further traumatize the tooth or if the avulsed tooth is unable 
to remain in the correct position. An assessment of this should be 
made after the splint is removed and the occlusion checked.

9  | PATIENT INSTRUC TIONS

Patient compliance with follow-up visits and home care contributes 
to satisfactory healing following an injury.2,24,25,27,29 Both patients 
and parents or guardians of young patients should be advised re-
garding care of the replanted tooth for optimal healing and preven-
tion of further injury. They should be advised to:

1. Avoid participation in contact sports.
2. Maintain a soft diet for up to 2 weeks, according to the tolerance 

of the patient.65

3. Brush their teeth with a soft toothbrush after each meal.
4. Use a chlorhexidine (0.12%) mouth rinse twice a day for 2 weeks.

10  | ENDODONTIC CONSIDER ATIONS

When endodontic treatment is indicated (teeth with closed 
apex),17,73-81 treatment should be initiated within 2 weeks post-
replantation. Endodontic treatment should always be undertaken 
after isolation with the dental dam. This may be achieved by placing 
the dental dam retainer on neighboring uninjured teeth to avoid fur-
ther trauma to the injured tooth/teeth. Calcium hydroxide is recom-
mended as an intracanal medicament for up to 1 month followed by 
root canal filling.82,83 If a corticosteroid or corticosteroid/antibiotic 
mixture is chosen to be used as an anti-inflammatory and anti-re-
sorptive intracanal medicament, it should be placed immediately or 
shortly after replantation and left in situ for at least 6 weeks.76,78,84 
Medicaments should be carefully applied to the root canal system 
with care to avoid placement in the crown of the tooth. Some me-
dicaments have been shown to discolor teeth, leading to patient 
dissatisfaction.77

In teeth with open apices, spontaneous pulp space revasculariza-
tion may occur. Thus, root canal treatment should be avoided unless 
there is clinical or radiographic evidence of pulp necrosis and infec-
tion of the root canal system on follow-up examinations. The risk of 
infection-related (inflammatory) root resorption should be weighed 
against the chances of obtaining pulp space revascularization. Such 
resorption is very rapid in children.

In cases where pulp necrosis and infection of the root canal 
system are diagnosed, root canal treatment, apexification or pulp 
space revascularization/revitalization should be performed. In cases 
where ankylosis is expected and decoronation is anticipated, proper 
consideration of the intracanal materials used and their duration is 
indicated.

11  | FOLLOW-UP PROCEDURES

11.1 | Clinical control

Replanted teeth should be monitored clinically and radiographi-
cally at 2 weeks (when the splint is removed), 4 weeks, 3 months, 
6 months, one year, and yearly thereafter for at least five years.2,6-

9,25,26,85 Clinical and radiographic examination will provide informa-
tion to determine the outcome. Evaluation may include the findings 
described below.

For open apex teeth where spontaneous pulp space revascular-
ization is possible, clinical and radiographic reviews should be more 
frequent owing to the risk of infection-related (inflammatory) re-
sorption and the rapid loss of the tooth and supporting bone when 
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this is not identified quickly. Evidence of root and/or bone resorp-
tion anywhere around the circumference of the root should be inter-
preted as infection-related (inflammatory) resorption. Radiographic 
absence of periodontal ligament space, the replacement of root 
structure by bone, together with a metallic sound to percussion, 
should be interpreted as ankylosis-related (replacement) resorption. 
It is worth noting that the two types of resorption may occur concur-
rently. For these reasons, replanted teeth with an open apex should 
be monitored clinically and radiographically at 2 weeks (when the 
splint is removed), 1, 2, 3, 6 months, one year, and yearly thereafter 
for at least five years.2,6-9,25,26,85

11.2 | Favorable outcomes

11.2.1 | Closed apex

Asymptomatic, functional, normal mobility, no sensitivity to per-
cussion, and normal percussion sound. No radiolucencies and no 
radiographic evidence of root resorption. The lamina dura appears 
normal.

11.2.2 | Open apex

Asymptomatic, functional, normal mobility, no sensitivity to percus-
sion, and normal percussion sound. Radiographic evidence of con-
tinued root formation and tooth eruption. Pulp canal obliteration is 
expected and can be recognized radiographically sometime during 
the first year after the trauma. It is considered to be the mechanism 
by which the “pulp” heals after replantation of avulsed immature 
permanent teeth.86

11.3 | Unfavorable outcomes

11.3.1 | Closed apex

Patient may or may not have symptoms; presence of swelling or 
sinus tract; the tooth may have excessive mobility or no mobility (an-
kylosis) with high-pitched (metallic) percussion sound. Presence of 
radiolucencies. Radiographic evidence of infection-related (inflam-
matory) resorption, ankylosis-related (replacement) resorption, or 
both. When ankylosis occurs in a growing patient, infra-position of 
the tooth is highly likely to create disturbances in alveolar and facial 
growth over the short, medium and long term.

11.3.2 | Open apex

The patient may or may not have symptoms; presence of swelling or 
sinus tract; the tooth may have excessive mobility or no mobility (an-
kylosis) with high-pitched percussion sound. In the case of ankylosis, 

the tooth may gradually become infra-positioned. Presence of radio-
lucencies. Radiographic evidence of infection-related (inflammatory) 
resorption, ankylosis-related (replacement) resorption, or absence of 
continued root formation. When ankylosis occurs in a growing pa-
tient, infra-position of the tooth is highly likely to create disturbances 
of alveolar and facial growth over the short, medium and long term.

12  | LONG -TERM FOLLOW-UP C ARE (LOSS 
OF TOOTH OR INFR A- OCCLUSION)

Follow-up care requires good coordination between the initial pro-
vider of treatment and specialists in secondary care services (eg, an 
inter-disciplinary team such as an orthodontist and pediatric dentist 
and/or endodontist) with the appropriate experience and training 
in the holistic management of complex dento-alveolar trauma. The 
team will benefit from other specialists who will provide longer-term 
care such as a bonded bridge, a transplant, or an implant. In situa-
tions where access to an inter-disciplinary team may not be possible, 
dentists can only be expected to provide follow-up care and treat-
ment within their experience, training and competence.

Patients or parents and children need to be fully informed of 
the prognosis of an avulsed tooth as soon as possible. They should 
be fully engaged in the decision-making process. Furthermore, the 
potential costs of and time required for different treatment options 
should be openly discussed.

In cases where teeth are lost in the emergency phase after trauma, 
or will likely be lost later, discussions with appropriate colleagues who 
have expertise with managing these cases are prudent, especially in 
growing patients. Ideally, these discussions should take place before 
the tooth shows signs of infra-position. Appropriate treatment op-
tions may include decoronation, autotransplantation, a resin-retained 
bridge, a removable partial denture or orthodontic space closure with 
or without composite resin modification. Treatment decisions are 
based on a full discussion with the patient or the child and parents and 
the clinician's expertise with the aim to keep all options open until ma-
turity is reached. The decision to perform decoronation is made when 
the ankylosed tooth shows evidence of infra-occlusion that is deemed 
esthetically unacceptable and cannot be corrected by simple restor-
ative treatment.41,45 After growth is completed, implant treatment can 
be considered. Readers are referred to relevant textbooks and journal 
articles for further reading regarding these procedures.

13  | CORE OUTCOME SET

The IADT recently developed a core outcome set (COS) for traumatic 
dental injuries (TDI) in children and adults.87 This is one of the first 
COS developed in dentistry and follows a robust consensus meth-
odology and is underpinned by a systematic review of the outcomes 
used in the trauma literature.88 A number of outcomes were identi-
fied as recurring throughout the different injury types. These out-
comes were then included as “generic”—that is relevant to all TDI. 
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Injury-specific outcomes were also determined as those outcomes 
related only to one or more particular TDI. Additionally, the study 
established what, how, when and by whom these outcomes should 
be measured. Further information for each outcome is described in 
the original paper.87

Generic outcomes:

1. Periodontal healing
2. Pulp space healing (for open apex teeth)
3. Pain
4. Discoloration
5. Tooth loss
6. Quality of life
7. Esthetics (patient perception)
8. Trauma-related dental anxiety
9. Number of clinic visits

Injury-specific outcomes:

1. Infra-occlusion

14  | FUTURE ARE A S OF RESE ARCH—
TOPIC S DISCUSSED BUT NOT INCLUDED 
A S RECOMMENDATIONS IN THESE 
GUIDELINES

Several promising treatment procedures for avulsed teeth have been 
discussed in the consensus group. Some of these treatment sugges-
tions have certain experimental evidence, and some are used in 
clinical practice. According to the working group members, there is 
currently insufficient weight or quality of clinical and/or experimen-
tal evidence for some of these methods to be recommended in these 
Guidelines. The group advocates further research and documenta-
tion for the following:

• Revascularization of the pulp space—see guidelines published 
by the American Association of Endodontists (AAE)89 and the 
European Society of Endodontology (ESE).90

• Optimal splint types and length of time relative to periodontal and 
pulp healing.

• Effect on healing when a local anesthetic containing vasocon-
strictors is used.

• Effects of topical and systemic antibiotics on healing and root 
resorption.

• Effect of intracanal corticosteroids on healing and root resorption.
• Long-term development or establishment of the alveolar crest fol-

lowing replantation and decoronation.
• Effect of periodontal regeneration on the restoration of normal 

function.
• Periodontal healing following tooth replantation.
• Home care following tooth replantation.
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DISCL AIMER
These guidelines are intended to provide information for healthcare 
providers caring for patients with dental injuries. They represent the 
current best evidence based on literature research and professional 
opinion. As is true for all guidelines, the healthcare provider must 
use clinical judgment dictated by the conditions present in any given 
traumatic situation. The IADT does not guarantee favorable out-
comes from following the Guidelines, but using the recommended 
procedures can maximize the chances of success.
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1  | INTRODUC TION

Injuries to children are a major threat to their health, and they are 
generally a neglected public health problem.1 For children, aged 
0-6 years, oral injuries account for 18% of all physical injuries and 
the mouth is the second most common area of the body to be in-
jured.2 A recent meta-analysis on traumatic dental injuries (TDIs) 
reveals a world prevalence of 22.7% affecting the primary teeth.3 
Repeated TDIs are also frequently seen in children.4

Unintentional falls, collisions, and leisure activities are the most 
common reasons for TDIs, especially as children learn to crawl, walk, 
run, and embrace their physical environment.5 They most commonly 
occur between 2 and 6 years of age4–7 with injuries to periodon-
tal tissues occurring most frequently.6,8 Children with these injuries 
present to many healthcare settings, including general dental practi-
tioners, emergency medical services, pharmacists, community den-
tal clinics, and specialist dental services. Consequently, each service 
provider needs to have the appropriate knowledge, skills, and train-
ing in how to care for children with TDIs to their primary dentition.

The primary teeth Guidelines contain recommendations for the 
diagnosis and management of traumatic injuries to the primary den-
tition, assuming the child is medically healthy with a sound and car-
ies-free primary dentition. Management strategies may change where 
multiple teeth are injured. Many articles have contributed to the con-
tent of these Guidelines and the treatment tables (1-12) and these ar-
ticles are not mentioned elsewhere in this introductory text.9–15

1.1 | Initial presentation and minimizing anxiety 
to the child and parent

Management of TDIs in children is distressing for both the child and 
the parents. It can also be challenging for the dental team. A TDI in the 
primary dentition often may be the reason for the child's first visit to 
the dentist. Minimizing anxiety for the child and parents, or other car-
egivers, during the initial visit is essential. At this young age, the child 
may resist co-operating for an extensive examination, radiographs, 
and treatment. Knee-to-knee examination can be helpful in examin-
ing a young child. Information about how to undertake an examination 

of a child with a TDI involving their primary dentition can be found in 
current textbooks16–18 or can be viewed in the following video (https://
tinyu rl.com/kneet oknee exami nation). Wherever possible, the acute 
and follow-up dental care should be provided by a child-oriented team 
that has experience and expertise in the management of pediatric oral 
injuries. These teams are best placed to access specialist diagnostic 
and treatment services, including sedation and general anesthesia, and 
pain management for the prevention or minimization of suffering.19

1.2 | A structured approach

It is essential that clinicians adopt a structured approach to man-
aging traumatic dental injuries. This includes history taking, under-
taking the clinical examination, collecting test results, and how this 
information is recorded. The literature shows that the use of a struc-
tured history at the initial consultation leads to a significant improve-
ment in the quality of the trauma records involving the permanent 
dentition5,20. There are a variety of structured histories available in 
current textbooks16–18 or used at different specialist centers.21,22 
Extra-oral and intra-oral photographs act as a permanent record of 
the injuries sustained and are strongly recommended.

1.3 | Initial assessment

Elicit a careful medical, social (including those who attend with the 
child), dental, and accident history. Thoroughly examine the head 
and neck and intra-orally for both bony and soft tissue injuries.17,18 
Be alert to concomitant injuries including head injury, facial frac-
tures, missing tooth fragments, or lacerations. Seek a medical exami-
nation if necessary.

1.4 | Soft tissue injuries

It is essential to identify, record, and diagnose extra-oral and intra-
oral soft tissue injuries.18,23 The lips, oral mucosa, attached and free 
gingivae, and the frenula should be checked for lacerations and 

recommendations were based on the consensus opinions or majority decisions of the 
working group. They were then reviewed and approved by the members of the IADT 
Board of Directors. The primary goal of these Guidelines is to provide clinicians with 
an approach for the immediate or urgent care of primary teeth injuries based on the 
best evidence provided by the literature and expert opinions. The IADT cannot, and 
does not, guarantee favorable outcomes from strict adherence to the Guidelines; 
however, the IADT believes their application can maximize the probability of favora-
ble outcomes.
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hematomas. The lips should be examined for possible embedded 
tooth fragments. The presence of a soft tissue injury is strongly as-
sociated with the pursuit of immediate care. Such injuries are most 
commonly found in the 0- to 3-year age group.24 Management of 
soft tissues, beyond just first aid, should be provided by a child-ori-
ented team with experience in pediatric oral injuries. Parental en-
gagement with the homecare for soft tissue injuries to the gingivae 
is critical and will influence the outcomes for healing of the teeth and 
soft tissues. Parental homecare instructions for intra-oral soft tissue 
injuries are described later in these Guidelines.

1.5 | Tests, crown discoloration, and radiographs

Extra-oral and intra-oral photographs are strongly recommended.
Pulp sensibility tests are unreliable in primary teeth and are 

therefore not recommended.
Tooth mobility, color, tenderness to manual pressure, and the po-

sition or displacement should be recorded.
The color of injured and uninjured teeth should be recorded at 

each clinic visit. Discoloration is a common complication following 
luxation injuries.8,25–27 This discoloration may fade, and the tooth 
may regain its original shade over a period of weeks or months.8,28–30 
Teeth with persistent dark discoloration may remain asymptomatic 
clinically and radiographically normal, or they may develop apical 
periodontitis (with or without symptoms).31,32 Root canal treatment 
is not indicated for discolored teeth unless there are clinical or radio-
graphic signs of infection of the root canal system.18,33

Every effort has been made in these Guidelines to reduce the 
number of radiographs needed for accurate diagnosis, thus min-
imizing a child's exposure to radiation. For essential radiographs, 
radiation protection includes the use of a thyroid collar where the 
thyroid is in the path of the primary X-ray beam and a lead apron for 
when parents are holding the child. Radiation-associated risks for 
children are a concern as they are substantially more susceptible to 
the effects of radiation exposure for the development of most can-
cers than adults. This is due to their longer life expectancy and the 
acute radiosensitivity of some developing organs and tissues.34,35 
Therefore, clinicians should question each radiograph they take and 
cognitively ask whether additional radiographs will positively affect 
the diagnosis or treatment provided for the child. Clinicians must 
work within the ALARA (As Low As Reasonably Achievable) princi-
ples to minimize the radiation dose. The use of CBCT following TDI 
in young children is rarely indicated.36

1.6 | Diagnosis

A careful and systematic approach to diagnosis is essential. Clinicians 
should identify all injuries to each tooth including both hard tissues 
injuries (eg, fractures) and periodontal injuries (eg, luxations). When 
concomitant injuries occur in the primary dentition following extru-
sion and lateral luxation injuries, they have a detrimental impact 

on pulp survival.27 The accompanying tables (1-12) and the trauma 
pathfinder diagram (www.denta ltrau magui de.org) help clinicians 
identify all possible injuries for each injured tooth.

1.7 | Intentional (non-accidental) injuries

Dental and facial trauma can occur in cases of intentional injuries. 
Clinicians should check whether the history of the accident and the 
injuries sustained are consistent or match. In situations where there 
is suspicion of abuse, prompt referral for a full physical examination 
and investigation of the incident should be arranged. Referral should 
follow local protocols, which is beyond the scope of these Guidelines.

1.8 | Impact of orofacial and primary tooth trauma 
on the permanent dentition

There is a close spatial relationship between the apex of the primary 
tooth root and the underlying permanent tooth germ. Tooth mal-
formation, impacted teeth, and eruption disturbances in the devel-
oping permanent dentition are some of the consequences that can 
occur following injuries to primary teeth and the alveolar bone.37–43 
Intrusion and avulsion injuries are most commonly associated with 
the development of anomalies in the permanent dentition.37–42

For intrusive and lateral luxation injuries, previous Guidelines have 
recommended the immediate extraction of the traumatized primary 
tooth if the direction of displacement of the root is toward the perma-
nent tooth germ. This action is no longer advised due to (a) evidence of 
spontaneous re-eruption for intruded primary teeth,8,10,26,43–45 (b) the 
concern that further damage may be inflicted on the tooth germ during 
extraction, and (c) the lack of evidence that immediate extraction will 
minimize further damage to the permanent tooth germ.

It is very important to document that parents have been informed 
about possible complications to the development of the permanent 
teeth, especially following intrusion, avulsion, and alveolar fractures.

1.9 | Management strategy for injuries to the 
primary dentition

In general, there is limited evidence to support many of the treat-
ment options in the primary dentition. Observation is often the most 
appropriate option in the emergency situation unless there is risk of 
aspiration, ingestion, or interference with the occlusion. This con-
servative approach may reduce additional suffering for the child18 
and the risk of further damage to the permanent dentition.18,46,47

A summary of the management of TDIs in the primary dentition 
includes the following:

• A child's maturity and ability to cope with the emergency situa-
tion, the time for shedding of the injured tooth, and the occlusion 
are all important factors that influence treatment.

http://www.dentaltraumaguide.org
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• It is critical that parents are given appropriate advice on how best 
to manage the acute symptoms to avoid further distress.48,49 
Luxation injuries, such as intrusion and lateral luxation, and root 
fractures may cause severe pain. The use of analgesics such as 
ibuprofen and/or acetaminophen (paracetamol) is recommended 
when pain is anticipated.

• Minimizing dental anxiety is essential. Provision of dental treat-
ment depends on the child's maturity and ability to cope. Various 
behavioral approaches are available50–51and have been shown to 
be effective for managing acute procedures in an emergency sit-
uation.52,53 TDIs and their treatment have the potential to lead 
to both post-traumatic stress disorder and dental anxiety. The 
development of these conditions in young children is a complex 
issue54,55 with little research specifically examining either condi-
tion following TDIs in the primary dentition. However, evidence 
from the wider dental literature suggests that the multi-factorial 
nature of dental anxiety, its fluctuating nature, and the role of 
dental extractions are exacerbating factors.56–58 Where possible, 
avoidance of dental extractions, especially at the acute or initial 
visit, is a reasonable strategy.

• Where appropriate and the child's cooperation allows, options 
that maintain the child's primary dentition should be the prior-
ity.59 Discussions with parents about the different treatment op-
tions should include the potential for further treatment visits and 
consideration for how best to minimize the impact of the injury on 
the developing permanent dentition.60

• For crown and crown-root fractures involving the pulp, root frac-
tures, and luxation injuries, rapid referral within several days to a 
child-oriented team that has experience and expertise in the man-
agement of dental injuries in children is essential.

• Splinting is used for alveolar bone fractures40,61 and occasionally 
may be needed in cases of root fractures62 and lateral luxations.62

1.10 | Avulsed primary teeth

An avulsed primary tooth should not be replanted. Reasons include a 
significant treatment burden (including replantation, splint placement 
and removal, root canal treatment) for a young child as well as the 
potential of causing further damage to the permanent tooth or to its 
eruption.40,41,63,64 However, the most important reason is to avoid a 
medical emergency resulting from aspiration of the tooth. Careful fol-
low up is required to monitor the development and eruption of the per-
manent tooth. Refer to the accompanying table () for specific guidance.

1.11 | Antibiotics and Tetanus

There is no evidence for recommending the use of systemic anti-
biotics in the management of luxation injuries in the primary den-
tition. However, antibiotic use does remain at the discretion of 
the clinician when TDIs are accompanied by soft tissue and other 
associated injuries or significant surgical intervention is required. 
Finally, the child´s medical status may warrant antibiotic coverage. 

The child's pediatrician should be contacted where questions arise 
in these situations.

A tetanus booster may be required if environmental contamina-
tion of the injury has occurred. If in doubt, refer to a medical practi-
tioner within 48 hours.

1.12 | Parental instructions for homecare

Successful healing following an injury to the teeth and oral tissues de-
pends on good oral hygiene. To optimize healing, parents or caregivers 
should be advised regarding care of the injured tooth/teeth and the 
prevention of further injury by supervising potentially hazardous ac-
tivities. Clean the affected area with a soft brush or cotton swab and 
use alcohol-free chlorhexidine gluconate 0.12% mouth rinse applied 
topically twice a day for one week to prevent accumulation of plaque 
and debris and to reduce the bacterial load. Care should be taken when 
eating not to further traumatize the injured teeth while encouraging a 
return to normal function as soon as possible.

Parents or caregivers should be advised about possible com-
plications that may occur, such as swelling, increased mobility, or a 
sinus tract. Children may not complain about pain, but infection may 
be present. Parents or caregivers should watch for signs of infection 
such as swelling of the gums. If present, they should take the child 
to a dentist for treatment. Examples of unfavorable outcomes are 
found in the table for each injury (Tables 1-12).

1.13 | Training, skills, and experience for teams 
managing the follow-up care

During the follow-up phase of treatment, dental teams caring for 
children with complex injuries to the primary dentition should have 
specialist training, experience, and skills. These attributes enable the 
members of the team to respond appropriately to the medical, physi-
cal, emotional, and developmental needs of children and their fami-
lies. In addition, skills within the team should also encompass health 
promotion and access to specialist diagnostic and treatment services 
including sedation, general anesthesia, and overall pain management 
for the prevention or minimization of suffering.19

1.14 | Prognosis

Factors relating to the injury and subsequent treatment may influ-
ence pulp and periodontal outcomes, and they should be carefully 
recorded. These prognostic factors need to be carefully collected at 
both the initial consultation and follow-up visits. This is most likely 
achieved using the structured history form described previously. 
The dental literature and appropriate websites (eg, www.denta ltrau 
magui de.org) provide clinicians with useful information on the prob-
able pulp and periodontal prognosis. These sources of information 
can be invaluable when having conversations with the parents or 
caregivers and the child.

http://www.dentaltraumaguide.org
http://www.dentaltraumaguide.org
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1.15 | Core outcome set

The International Association for Dental Traumatology (IADT) re-
cently developed a core outcome set (COS) for traumatic dental 
injuries (TDIs) in children and adults.65 This is one of the first COS de-
veloped in dentistry and is underpinned by a systematic review of the 
outcomes used in the trauma literature and follows a robust consensus 
methodology.66 Some outcomes were identified as recurring through-
out the different injury types. These outcomes were then identified as 
“generic” (ie, relevant to all TDIs). Injury-specific outcomes were also 
determined as those outcomes related only to one or more individual 
TDIs. Additionally, the study established what, how, when, and by 
whom these outcomes should be measured. Table 1 in the General 
Introduction section67 of the Guidelines shows the generic and injury-
specific outcomes to be recorded at the follow-up review appoint-
ments recommended for the different traumatic injuries. Further 
information for each outcome is described in the original article.65
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