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Avulsion: From Facts To Treatment Algorithm

Abstract

Avulsion of tooth is a grievous injury and ranges from .5-16 % of all injuries in permanent dentition
and 7-21% in primary dentition, of which maxillary anterior are commonest. Most susceptible
group is children between 7-14 years. Healing following avulsion and replantation is dependent
on the extent of pulpal and periodontal ligament (PDL) tissue damage. Therefore, immediate
replantation is the recommended treatment of choice for an avulsed permanent tooth. To achieve
a more favorable prognosis following tooth replantation, minimal extra-oral dry storage for tooth
& use of an appropriate interim transport medium is usually advocated. Replanted tooth should
be monitored regularly and radiographically. To emphasize the various aspects of avulsion,
research based information has beenincorporated.

Key Words
Avulsion, Replantation, Storage media, Splints.

Introduction

An unexpected loss of anterior tooth is an
appalling event for the patient having a
comprehensive blow on the psychology
as well as the overall personality of the
individual."' Tooth avulsion or
exarticulation is the loss of tooth
following trauma.” “When the tooth is
removed from its socket, consequence of
a trauma, and the surrounding structures
as periodontal ligament and
neurovascular bundle injure, the situation
is named as tooth avulsion.”(World
Health Organization’s classification
system modified by Andreasen).”

There has been an increase in the
occurrence of avulsion due to increase in
road traffic accidents, followed by fall
and sport injuries.” Most susceptible
group is children between 7-14 years'" as
the alveolar bone is resilient conferring
minimal resistance to extrusive forces."
It is well established that the clinical
prognosis of an avulsed tooth/teeth
depends upon the promptness and
immediate management by dental
practitioner.” The success rate of
reimplanted teeth is reported to be very
low, which is 4 to 50 %."" However,
immediate reimplantation is not always
possible due lack of knowledge from
parents/tutors at the moment of
accident”™, person’s conscious state,
informed consent issues, and lack of
confidence in strangers gathered at site of
accident."” If managed pertinently the
avulsed tooth with viable periodontal
ligament when reimplanted can maintain
functionality for some years."" This

overview expounds the aspects for the
clinical success and prognosis of
exarticulated teeth in dental practice.

Factors affecting success rate of
replanted teeth:

Age : Progression of root resorption in
teeth with extended extra-oral periods is
age related. In patients 8-16 years old at
the time of avulsion, the rate of resorption
is higher compared to 17-39 years old
patients."” Since most avulsions occur
before the patient’s facial growth is
complete, it is critical to maintain the
tooth and surrounding bone until facial
growth is complete and a relatively
uncomplicated permanent restoration
can be made.”

Mechanical damage during
replantation:

In the processes of avulsion and
replantation, maximal damage occurs to
the convex buccal and lingual root
surfaces, where physical contact occurs
with the bone socket during rotary
movement."”

Timing of pulp extirpation:

Timing of pulp extirpation (PE) of a
replanted avulsed tooth depends on tooth
maturity and, if immature, the extraoral
time. Unless the tooth is immature and
has been replanted almost immediately,
PE is generally recommended within 7 to
14 daysl13-17 or 10 days post-
replantation."” Extra-alveolar duration:
Extra-oral dry storage for more than 60
minutes subjects the success rate of
replanted tooth to a minimal leading to

P ISSN NO. 0976-4003

' Manish Madan

? Parminder Dua

* Roli Gupta

* Ritu Mangla

' Professor And Head

? Professor

° Post Graduate Student

“ Senior Lecturer, Pedodontic & Preventive Dentistry
Himachal Institute Of Dental Sciences

Address For Correspondence:

Dr. Manish Madan, Professor And Head

Department Of Pedodontics & Preventive Dentistry

Himachal Institute Of Dental Sciences,

Paonta Sahib (H.P)-173025

Submission : 3“July 2014

Accepted : 12" November 2015
Quick Response Code

footh 1oss. — Teeth that are replanted
within 5 minutes after avulsion have best
prognosis.”” Damage to PDL by
dehydration & direct mechanical trauma
affects the viability of cells, worsening
the prognosis of replanted tooth™ with
the probability of resorption increasing
by 29% for every additional 10 minutes
of dryness.”™

Storage media:

An extra-alveolar time always exists
before the patient arrives at the dental
office leading to desiccation of the root
surface, increasing the risk of loss in
vitality of the PDL cells."” As dry storage
is detrimental to the PDL viability, the
avulsed tooth must be prevented from
drying by use of storage media of
appropriate pH, osmolality & efficacy.
(Table 1) Tap water, saline, saliva and
Gatorade™ are inappropriate storage
media due to their non-physiological pH

Table 1 : Ideal Properties Of Storage Media
Maintain PDL cell viability

Physiological pH & osmolality

Clonogenic & mitogenic capacity

Should not induce antigen — antibody reaction

Antimicrobial

Effective under different conditions

Availability
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Table 2 : Different Storage Media

& osmolality.” Milk and HBSS have the
best results using the multiparametric
assay, corroborating their use in cases of
tooth avulsion.” Coconut water™, green | ik
tea extract”™ & ricetral™ are comparable | s

Media pH / osmolality | Charactersic Efficacy
8.2/2
6.8/1283
7.6/280
4.6/375
7/280
6.3-6.4/60-70
8.6-9.38/258
7.4/320

2.9/ 404

Availability

Tap water Non physiologic pH & osmolality, Readily available, Microbial confamination inappropriate | -+ +

Small bacterial confents, isotonic, physiological pH, osmolality, growth factors and nutrients | Excellent +

Physiological pH, osmolality and nutrients Excellent

to HBSS and milk in maintaining PDL
viability. Propolis, a recent development
is an appropriate medium for avulsed
tooth and can maintain the viability upto
6 hours." (Table 2)

Coconut water Sterile, natural product and contains nufrients excellent

Physiological pH and osmolality Poor
Microbial

Saline

hucinl
Py !

Saliva hypotonic, nc ical pH and osmolality inappropriate

Egg white Low microbial contamination, confains nutrients and water Good

Viaspan Physiological pH, osmolality and favorable to cell growth Excellent

Non-carbonated sports drink Low pH and hypertonic Poor

Table 3 : Splints For Avulsed Teeth
Characteristics

Gatorade

Splinting - type and duration:
semi-rigid or flexible fixation permits
physiological jiggling movements of the
teeth as functional stimuli which assists
PDL healing. As compared to previous
recommendations of 6 weeks (essentials
of traumatic injury) splinting for up to 2
weeks & splintitng for 1 week may be
adequate for periodontal healing.m]  Emergency management/ infermediate splinfing
(Table 3) Recent guidelines recommend
splinting for up to 2 weeks when
extraoral dry time is less than 60 min, and
for 4 weeks for both immature and
mature teeth when extraoral dry times
exceed 60 min.””

Type of splint

Aarylic resin and arch wire Suitable for splinting single or multiple teeth, but may not be appropriate where adjacent festh are unerupted,

missing or injured

Approximal composite/ acrylic resin Quick & easy to place, as only one footh requires splinting and direct adjacent uninjured teeth are available

Composite/ acrylic sausage « Produces rigid splint using the minimum of materials

« Central area of buccal aspect of the crowns to be included are treated & composite sausage on feeth

fil « Flexible splint

ite/ acrylic nylon suture

«Instead of flexible wire a short length of nylon monofilament suture or fishing line used.

Orthodontic brackets with sectional wire « Flexible splint

« Edgewise brackefs or straight wire brackets used

Sling suture Where no adjacent tooth present

Heavy nylon (2-0) monofilament suture passed through the interdental papilla on one side of the tooth, across the

The splint should be replaced if undue
mobility persists after 10 days."”’ The
active term of splinting in dentistry is
defined as the joining of two or more
teeth into arigid unit by means of fixed or
removable restorations or devices.””
Splints may be classified as temporary,
provisional, or permanent and may be
either fixed or removable. (Table 4)
Treatment modalities of avulsed teeth
Reimplantation refers to the insertion and
temporary fixation of completely or
partially avulsed teeth that have resulted
from traumatic injury. In reimplantation
complete reestablishment of vitality of
periodontal fibers is the prime objective.
The percentage of success of tooth
reimplantation has been observed to be
low, ranging from 4 to 50%."" ¢ ‘ ¢ 'L ¢

lateral

incisal edge of tooth and then passed deeply through the papilla on other side.
Suture looped pulled tightly and two ends of suture knotted together

Vacuum formed splint Do not offer sufficient support for luxated or avulsed tooth, but can be used for some minor subluxations to help
avoid further frauma or to give pts more confidence when eating

Rigid — cemented by zinc phosphate cement

Flexible splinting
Table 4 : Splints For Avulsed Teeth (Contd.)
« pure fitanium, 0.2 mm thick

Removable acrylic resin plate

Titanium trauma splints
« easily adapted to the contour of the dental arch

< available in two lengths- 52 mm and 100 mm

« thomboid mesh structure makes it flexible in all di thus allowing physiologic tooth mobility without

transferring orthodontic forces to the splinted teeth

Polyethylene fibre (ribbond) Polyethylene fiber mesh bondable reinforcement ribbon used with composite

e-glass fibres « Labial surfuces of the traumatized and adjacent teeth are etched & flowable composite is applied o etched surfaces.

Subluxation avulsion root

Management:

1. Atthesite ofaccident (Figure 2)
Management at dental office (Figure T
3)
Follow up (every 2 weeks) i
Check for pain, discomfort, swelling
Take radiographs
Remove splint
Check for excessive mobility
If teeth demonstrate considerable
mobility — patient should be warned

luxation fracture

flexible splint for 2 weeks

4weeks

Fig:1 Duration of splints

barrier are carried out Some authors
prefer to treat the teeth with calcium

any pathology, such as external or
internal resorption, etc. an

to be careful with eating etc At this
point of treatment, if the tooth/teeth
are completely symptomless and
there is no radiographic evidence of

appointment can be made to carry out
a final RCT. If the apices of the
affected tooth are open, the usual
procedures to achieve a hard tissue

hydroxide for at least 9-12 months
before the final root canal filling is
placed.””
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Avulsed tooth

!

Replant the tooth
immediately

i

!

Place in suitable
storage media

Immediate appointment at
dental office

Fig:2 Management at site of accident

Conclusion

Dental practitioner will occasionally face
the task of replantation of avulsed teeth &
need to be aware of newer developments
to maximize the success of the procedure.
Search for what to do when such an
emergency emerges in a clinic is utmost
importance. The successful long-term
survival of replanted teeth is very
satisfying for the dental practitioner and
generates goodwill in the community.
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|
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systemic antibiotics {Tetragycline or
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svalusted and, if required
thetooth should be placadin

2 mors approprists madium

)

Doxyveveline 2 x per day for 7 days at
appropriate doss for patisntage and
weight)associated with anti-
inflammatory.

Patisnt instructions: brushine with soft
tooth brush, chlorhexidine hvask

for 2 wasks, soft dist

Ifopen apex;

The goal for rplanting still-dsvaloping
(immaturs) tazth in childran is to zllow for
pozzible revazeularization of the tooth

If that doss not ocenr, spexificstionmay be
1 dad ification shouldba
avoidsd unless there iz clinical and
radiozraphic evidence of pulp necrosis.

Thet
o
o

o

o

echnigue for delayed replantation is:
Femove attachad necrotic soft tissus with
EEuzs.
FRamove the coagulum from the seckst witha
strzam of saline,
Iftharais a fracturs of the sockstwall,
raposition it with a suitable instnument.
Tzzth soaked inacid or sodium hypochlerits
for 3 min to remove all remainingperiodontal
ligament and thus remove the tissue that will
initists the destructive inflammateryrasponse
on rzplantation.
Tharoot surface shouldnotbe scalzdso as to
lzave as much camentum as possiblzso as to
further slowdown the osszous raplacsment.
Extra-oralaccsss opening & cleaning of canal
done
Thetooth sozkad in 2% stannous flucrids for 5
min or ina ¥ sodium flucride sclution for
20 min
Obumrats
Emdogain placed on the rootand intothe
sockst (Trope M)
Feplant the tooth slowly with slight digital

Suturs zingival lscerstion. Varify normal
position of the rzplantzdtooth clinically and
radiographically.

Stabilizs the tooth for 4 wesks usinga flaxiblz
splint.
Adrmimi .

of swstemi ,
Rafar to physicizn for svalustion of nasdfors
tatanus boosterif the svulsedtooth has

d soil or tatanus covaragz is
Patiznt instructions for soft dist, chlorhexidine
mouthwash {13) for 2 wasks

Follow-up

apical foramen with a stresm of salins and
placa thetoothin saline. Remove the
coagulum from the socket with a stream of
salinz. (if open apax: [favailable coverthe
root surfacs with minocy cline hydrochloride
microsphars beforareplantins the tooth.).

I thars iz a fracturs of the socket wall,
r2position it with a suitsbles instnmnent.
Faplant the tooth slowly with slicht digitsl
prassurs,

Suturs singival lacarations. Varify nomsl
position of the raplantzd tooth both clinically
and radiographicelly. Apply a flexible splint
forupto 2 wasks.

A systamic
is ths first choice (Doxyeveline Ix parday for
7 davs atapproprists doss forpatisnt ag=and
weight).

If the avulsed tooth has contactzd soil, andif
tetanus covearage is uncartain refer the patisnt
to a physician for evaluationand neadfora
tztanus boostar

Initiate rootcanal treatment 7-10 days after
r=plantation and befors splintremoval. Place
calcium hvdroxide as an intra-canal
medicament until filling of the rootcanal In
open ap=x root canal treatment should be
avoidad unless there is clinical and
radiographic evidence of pulp necrozis.
Patiznt instructions: Soft distforupto 2
wasks.

Brush testh with a soft toothbrush after zach
maal.

Use a chlorhaxidine (0.1%) mouth rinsa twica
aday for | wask

Follow-up

biotics. Tatracycline

Fig 3: Management of avulsed tooth when at dental office in different circumstances
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