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ABST RACT
Trauma to the dento-alveolar region varies from slight mobility to displacement to fracture. In all  kinds of 
situations the main aim should be to retain the traumatized tooth/teeth in the oral cavity. The common method to 
stabilize the injured and displaced tooth is by splinting it to the adjacent teeth. Various splints have been reported 
in literature with regards to its fl exibility and strength but for better patient compliance, maintainability of the 
splint is also an important aspect. This prospective study (2013-2016) was carried out in 64 patients reporting 
to various centers after traumatic injury. In all the patients composite and wire splints were used to stabilize. 
A total of 48 patients reported luxated teeth, 12 reported avulsion and 4 reported intrusion of teeth. From the 
total number of teeth splinted (174), most of them were maxillary incisors (76.43%) followed by mandibular 
incisors (17.82%), maxillary canine (4.60%) and mandibular canine (1.15%). All patients stated that there was 
no problem in maintenance of oral hygiene and also that they did not have to make any kind of modifi cations in 
their regular oral hygiene habits. Hence, we fi nd composite wire splints as an easy, maintainable, economical 
option in stabilizing traumatized teeth.
Keywords:  Avulsion, Composite and wire splint, Flexibility, Intrusion, Luxation

bonding material, such as stainless steel wire, twistfl ex 
wires, titanium splints, nylon, ribbond, kevlar, and 
fi berglass splints.11-23 

An ideal splint should be passive and semirigid, 
maintaining physiologic tooth mobility after splinting.23 
These should also be easy to handle, apply and remove. 
From patients stand point, splint should not interfere in 
occlusion, maintenance of oral hygiene and speech. In 
addition, the splinting material should also be readily 
available and should be easy to place and remove and it 
should be economical to the patients. However, every 
eff ort should be made to save traumatized permanent 
teeth. IADT has given a guideline for splinting time for 
types of injuries (Table 1).24

Need to assess the splint from patient standpoint 
is always required to know its eff ects on their daily 
activities so that patient compliance during the period 
of splint placement is good.

Thus, this prospective study was designed to get patient’s 
perspective on the composite and wire splint used to 
stabilize luxated, avulsed and intruded tooth/teeth, 
and was evaluated for its maintenance of stability and 
comfort level of the patient during splinting.

INTRODUCTION
Trauma to the dento-alveolar apparatus varies from tooth 
mobility, displacement, tooth fracture to bone fracture. 
Traumatically dislocated or avulsed permanent teeth 
are normally repositioned or replanted, respectively.1-3 
The common method of stabilizing luxated, avulsed 
and intruded   tooth /teeth is with the help of splint. A 
splint has been defi ned as ‘an apparatus used to support, 
protect or immobilize teeth that have been loosened, 
replanted, fractured or subjected to certain endodontic 
surgical procedures.’ 4 With the advent of acid etched 
bonding material, splints now can be effi  ciently and 
eff ectively carried out in single visit without causing 
further trauma to periodontal ligament and cementum 
and spending less chair side time. Studies have shown 
that healing has fewer complications with the ligament 
if the splinting is not too rigid, but enables the tooth 
to move slightly during the healing period 5. It has 
been shown in experimental studies that either rigid or 
prolonged splinting may lead to adverse eff ects, such as 
external root resorption and dento-alveolar ankylosis.6-10 
An important issue in trauma therapy is the splinting 
method used for stabilization of injured teeth to support 
periodontal healing. Different materials have been 
used as reinforcement in conjunction with acid-etched 
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Table 3. Current IADT recommendations for splinting 
time and type for various types of injuries

Type of injury Splinting 
time Splinting type

Subluxation 2 weeks Flexible
Extrusive luxation 2 weeks Flexible

Lateral luxation 4 weeks Flexible 
Intrusive luxation 4 weeks Flexible

Root fracture 4 weeks Flexible
Root fracture 

(cervical third)
4 months Flexible

Avulsion 2 weeks Flexible
Avulsion (Extra 

oral time >60 mins)
4 weeks Flexible

Alveolar fracture 4 weeks No 
recommendation 

MATERIALS AND METHODS
Patients visiting the department of conservative 
dentistry and endodontics (2013-2016) with dental 
trauma were included in this study and those patients 
who had already received primary care in some other 
center were excluded from the study. Since it was a 
routine procedure no further consent was obtained 
but the process was explained and possible need for 
endodontic intervention in later dates was notifi ed 
and emergency care was ensured. All the patients 
(64) were clinically examined and assessed for the 
appropriate treatment needed. Patients were injected 
with lidocaine 2%, bleeding was controlled and soft 
tissue trauma was managed after luxation injuries 
were taken care. The etiology of trauma, time of 
trauma and time of arrival to dental department 
was noted in all the cases. In all the patients, pre 
operative intra oral peri apical /OPG was taken to 
assess the trauma site. Orthodontic ligature wire was 
intertwined, thickness of   it is 0.33mm and cut to the 
desired length, adapted to the contour of teeth with the 
help of cement carrier, washed, dried and kept aside 
to be used with composite material. Splint extended 
from canine to canine in all the cases, in case canine 
was involved splint was extended to pre molar. Then 
the teeth were isolated with the help of cotton roll 
and high volume suction. In all of the cases splinting 
was done on the labial aspect so the labial surface of 
teeth were spot etched (in middle third of teeth) and 
bonding agent was applied .Packable composite was 
applied on the middle third of bonded  labial surface 
as a button and the adapted  wire was immersed  
in composite and cured for specifi ed time then the 
composites buttons were polished .In case of tooth 
/teeth fracture without pulpal exposure the portion 
was restored and in case tooth /teeth fracture with 
pulpal exposure depending upon the size if exposure 

either pulp capping was done or endodontic treatment 
was initiated .The composite and wire splint(CWS) 
was checked for its stability, mobility (horizontal 
and vertical) and comfort to the patient and  noted. 
Patient was recalled after one week and checked 
for the stability of the splint, if any composite had 
debonded or any increased mobility and was noted. 
Stability of the splints were checked again prior to its 
removal. Patients were asked about the comfort level 
with the splint and if any modifi cations were required 
in maintaining their oral hygiene just prior to removal 
of the splint. In luxation case (Fig1a,b) : Splint was 
placed for 2 weeks with weekly evaluation.

Fig 1a. Luxated 31and 41

Fig 1b. Composite and wire splint in place 41

Fig 2b. Avulsed 21

In intrusion case, splint was placed for 4 weeks with weekly 
evaluation. All the patients were asked to take 
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Fig 3. Depicting types of injury

Of the total number of teeth splinted (174), most of them 
were maxillary incisors (76.43%) followed by mandibular 
incisors (17.82%), maxillary canine (4.60%) and mandibular 
canine (1.15%). The most common etiology of traumatic 
injury reporting to us was RTA, followed by fall, sports and 
assault (Fig 4). 

Fig 3. Depicting reported etiology of trauma 
From the total, 56 cases of splint were retained in place 
for a period of 2 weeks (for avulsion and luxation) and 
for a period of 4 weeks (for intrusion). In 7 patients, CWS 
partially de bonded, more often in cases with increased 
number of teeth to be splinted. There was no signifi cant 
mobility of the splinted tooth /teeth when assessed one 

week and prior to removal of splint. However, all patients 
stated that there was no problem in maintenance of oral 
hygiene and also they didn’t have to make any kind of 
modifi cations in their regular oral hygiene habits.

DISCUSSION 
The evidence base is still low for splinting and the 
severity of injury seems to be the most important factor 
for the outcome.25 In order to achieve optimum healing, 
the tooth should be kept in position allowing for some 
movement to achieve optimal periodontal healing. It has 
been shown that functional stimulation reduces ankylosis 
and promotes normal periodontal ligament healing.5 

Flexibility in the splint is also better for pulpal healing 
and healing of root fractures.26 It has been shown that 
all splints reduce stress in comparison with the non-
splinted tooth.27

When deciding on the type of splint, various modalities 
from orthodontic brackets, inter maxillary fi xation wires, 
composites splint to fi ber reinforced composite splints 
were considered but composite wire splint proved to 
be the safe, fl exible and readily available as well as 
economical option. In context of our country Nepal 
splint that can be used in trauma cases should also 
be economical to have a broader area of coverage for 
population in need, for this composite wire splint seems 
to be one of the best option. The wire used in our case 
were intertwined ligature wire, used in orthodontics and 
were of thickness 0.33mm. According to the literature 
wire of thickness 0.30mm is considered to be fl exible so 
the splints used also suffi  ces the criteria of fl exible splints 
thus allowing the physiologic movement and proper 
healing of the traumatized apparatus. 5,20 Other reported 
fl exible splints is titanium traumatic splint (TTS)23 and 
has been shown to maintain physiologic mobility but 
are not readily available in the market and its costly. 
One of the important aspect to be assessed of the splint 
placed is ease of maintenance and comfort to the patient. 
When patients were assessed in regard to the comfort 
level with the splint, 100% had no issues in maintenance 
of oral hygiene and also reported that none of them 
made any modifi cations in their regular oral hygiene 
activities which was asked prior to splint removal so 
as to avoid informed bias. Out of the total, 10.94% 
(7/64) of cases had issues with wire traumatising on lip 
area due to partial deboning of the splint and exposed 
wire which after re bonding they had no problems. 
This may have occurred probably due to increase in 
number of splinted teeth. In this study, 89.06%(57/64) 
of cases splints were retained in the place for specifi ed 
time period i.e 2 weeks for luxation and avulsion and 4 
weeks for intrusion showing that this has good retention 
in the traumatized teeth with the CWS splint. Problems 

Fig 2b. Replanted avulsed 21 and splinted with CWS

soft diet and avoid biting or incising from the splinted 
area. All the patients were given combination of 
Ibuprofen (400mg) and Paracetamol (500mg) to 
control post operative pain  for three days. Patients 
were also asked to report immediately in case of 
increased pain or swelling.

RESULT
A total of 64 patients’ data was collected, out of which, 
44 were male and 20 were female. Among the total, 48 
patient reported with luxated teeth, 12 reported with 
avulsion and 4 reported with intrusion of teeth (Fig3). 



	
	
	

127

Gautam et al

with this type of splint is unavoidable loss of enamel of 
bonded teeth, although in very small amount which we 
tried to lessen it by use of composite shade darker than 
the teeth we were bonding and carbide bur (SS white) 
was used in removal of the composite. Alternatively use 
of nylon fi shing line with resin modifi ed glass ionomer 
cement has been suggested and has been described it to 
be easy to apply and remove as well as causes minimal 
or no iatrogenic damage to the enamel.28 There was no 
signifi cant increase in mobility of splinted tooth/teeth 
after splint removal suggesting CWS to be a good option 
in retaining traumatized tooth/teeth.

In our study we found that few of patient required 
endodontic treatment in the specifi ed period of splinting 
also suggests that except for the obvious large exposure 
endodontic treatment should not be initiated and should 
be followed up after removal of splint, if symptomatic 
endodontic treatment can be initiated. Most common 
etiology of traumatic injury in our study was found to 
be road traffi  c accident followed by trauma due to fall. 
Need for general public awareness in traumatic dental 
injuries and primary management at the emergency 
seems to be the need of an hour. Composite and 
wire splint is found to be a very eff ective in splinting 
traumatized luxated , avulsed and intruded teeth. It was 
also found to be fl exible maintaining the physiologic 
mobility. Also from patients’ perspective it was found 
to be easily maintainable option and they did not have 
to make any modifi cation in maintaining oral hygiene. 
It is also a readily available, its reproducible, teachable 
option and economical.
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