
 

Presentation of Case 

Md. Abdul Hannan Sheikh: A 14 year old boy, 
came to the Department with the complaint of 
accidental missing of upper two central incisor 
teeth (Figure 1A, B). The teeth were brought by 
the patient those were healthy and intact. His 
medical history was non-contributory and he 
was tetanus immunized. He came 2 hours after 
the accident with the missing teeth immersed 
into 0.9% sodium chloride solution. On clinical 
examination, there were missing of both central 
incisors. Sockets were full of  blood. On palpa-
tion, no other tooth was tender.  

Dr. Mozammal Hossain: On radiological exami-
nation, there was no bony damage found. The 
teeth sockets were found intact. There was no 
alveolar bone fracture and no fracture part of 
tooth or foreign body was found. No fracture 
line or root fracture was detected in the 
adjacent teeth.  

Clinical Procedure for Reimplanta-
tion 

Dr. Sheikh: It was decided to reimplant the 
maxillary central incisors after appropriate 
endodontic preparation with the consent of the 
patient’s guardian. The teeth were placed into 
sodium hypochlorite for 30 min to remove the 
necrotic periodontal fiber. Then placed into 
citric acid for 3 min, washed with saline and 
finally left 5 min in a solution of 1 mg/20 mL 
minocycline. Endodontic preparation of the 
teeth was completed using standardized techni-
que by careful holding the teeth crowns with 
gauge. The canals were obturated and retro-
grade filling was done by mineral trioxide 
aggregate (Figure 1). The traumatized sockets 
were inspected for any bone or tooth fragments. 
Prior to reimplantation under local anesthesia, 
the sockets were cleaned and irrigated with 
0.9% sodium chloride solution. The root filled 
teeth were reimplanted carefully into the 
alveolar sockets by holding it’s crown with the 
fingers and any contact with the roots were 

avoided to contamination. The successful 
reimplantation was assessed by comparing the 
level of incisal edge of the reimplanted incisors 
with the adjacent lateral incisors and the 
position was verified by the guardian, and then 
the patient was asked to bite gently to verify 
normal occlusion. The immobilization was 
done by functional splint (Figure 1D).  

Radiograph was taken to confirm the reposi-
tioning of the teeth (Figure 1E).  

Cefradine (500 mg) was advised for 1 week and 
ibuprofen (400 mg) was advised if pain 
occurred.  

The patient was instructed  to take soft diet, not 
to bite with the splinted tooth and to maintain 
proper oral hygiene for 3 weeks, to brush with 
soft toothbrush after every meal and to use 
chlorhexidine mouthwash twice a day, until 
splint was removed.  

The patient was advised to visit after 1 week, 2 
weeks, 3 months, 6 months and once in a year 
for the next 5 years to evaluate the healing of 
the reimplanted tooth and the pulp status of the 
adjacent teeth. The teeth were assessed 
clinically and radiographically followed by 
removal of splinting at 2 weeks. At 3 and 6 
months, radiographical evaluation  revealed no 
root resorption, intact periodontal ligament 
without any periapical pathology (Figure 1). 
Clinical observation showed that both treated 
and adjacent teeth were healthy. 

Differential Diagnosis 

Differential diagnosis may be chronic periodon-
titis, root resorption, and tooth mobility. All 
these are excluded by clinical and radiological 
examinations.  

Chronic periodontitis 

Dr. Md. Joynal Abdin: Functional difficulties 
plays an important role during the treatment of 
anterior teeth with excessive periodontal 
destruction.1  In most of the cases, extraction is 
the only treatment of choice for teeth with 
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severe periodontitis. Although replantation is con-
traindicated in teeth having moderate-to-severe 
periodontal involvement, several studies have 
indicated that successful results could be achieved 
with periodontally involved teeth.2-5 In the reim-

plantation of tooth, avulsed tooth is reinserted into 
the socket as soon as endodontic management was 
completed.6-8  Furthermore, this treatment option is 
considered as one of the feasible mode of treatment, 
where more conventional forms of treatment are 
failed or impossible to preserve the natural 
dentition.9-11 However, it is contraindicated in the 
presence of severe periodontal complications  such 
as fracture of tooth and gross bony damage into the 
socket, and gingival inflammation.4, 12 Furthermore, 
a lower success rate has been reported in perio-
dontally compromised tooth where interseptal bone 
was lost.13 Based on the previous studies, it can be 
assumed that treatment of replantation with perio-
dontally involved teeth is still controversial as many 
investigators revealed periodontal involvement as a 
contraindication for replantation but others indica-
ted that successful results could be achieved with 
periodontally involved teeth.  

Tooth mobility 

Dr. Abdin: Tooth mobility is an important feature of 
periodontal disease which results in early loss of 
dentition. Assessment of tooth mobility is an indi-
rect method for evaluating the functional condition 
of the periodontium as well as possible aggravating 
co‐factor for periodontal disease.14

Root resorption 

Dr. Abdin: Dental trauma often leads to tooth  
resorption followed by early loss of tooth.15-16 

However, diagnosis of types of tooth resorption is 
still controversial. In the inflammatory root resorp-
tion, trauma due to orthodontic movement, peri-
apical periodontistis may cause inflammation of 
periodontal space and ligament as well as 
resorption of mineralized root tissue.17-18 On the 
other hand, replacement resorption usually occurs 
as a result of alveolodental ankylosis and it may 
occur as a consequence of trauma to the erupted 
teeth or severe atrophy of the periodontal ligament 
or both.19-20 Therefore, alveolodental ankylosis of a 
tooth is called as bone structure due to its constant 
renewal processes, remodeling, and is replaced by 
bone.21  

Clinical Diagnosis

Avulsion of teeth 

Dr. Hannan’s Diagnosis
Avulsion of teeth 

Discussion 

Dr. Sheikh: The treatment of avulsed teeth has chan-
ged rapidly in the last several years. The previously 
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Figure 1: Absence of two central incisor teeth following accident (A), The avulsed 
teeth (B), Root canal filling (C), Functional splinting (D), Periapical image after 
replantation of teeth (E), Periapical image after 3 months (F), Periapical image after 
6 months (G) and Photograph after 6 months (H)  



reported poor success rates of reimplanted avulsed 
teeth (4 to 50%) can be improved to over 90% with a 
modified approach to treatment.22 The prognosis of 
an avulsed tooth depends on its extraoral time 
because it is directly correlated with the periodontal 
ligament cells.23 One study indicated that  replanted  
teeth may be functioning for five years but tooth 
can be lost either due to progressive root resorption 
or ankylosis.23 

Pathophysiology of avulsion 

Dr. Sultana Parveen: When extrusive forces applied 
on the teeth, it can cause displacement of tooth out 
of its socket. As the periodontal ligament is ruptur-
ed due to trauma, some parts of the periodontal 
ligament still remains attached with the cementum 
of the root and the destruction of inner walls of the 
alveolar socket may happen.24 At the same time, the 
blood vessels may be severely damaged or cessation 
of blood supply to the  pulp may occur.25-26 When 
the extent of injury continued, it may also damage 
the periodontal ligament and the pulp.25-26 Further-
more, the healing of these tissues depend on the 
extra-alveolar storage period.27  

Discussion on treatment procedure 

Dr. Sheikh: Re-implantation of a tooth may be 
performed with or without local anesthesia. In 
many cases, local anesthesia is desirable to facilitate 
adequate socket preparation and re-positioning of 
the tooth.28  In the present case, local anesthesia was 
used and root canal treatment was performed prior 
to re-implantation.28, 29 Previous studies have indica-
ted that re-implantation technique have poor prog-
nosis due to excessive damage to the periodontal 
ligament cells, especially when drying and handling 
technique is prolong.4, 30 It is, therefore, important to 
keep a patent root canal which acts as a medium for 
application of medicaments into the root canal to 
reduce infection and internal absorption.  

However, it is necessary to complete the endodontic 
treatment before implantation of the tooth into the 
socket. In the present case, root canal treatment was 
performed in the second visit and teeth were kept in 
splinting for 14 days. Previous studies have 
recommended fixation of reimplanted tooth for 7-10 
days or it can be extended up to eight weeks if there 
is a fracture of alveolar process.31-32 Therefore, it can 
be considered that the required time of splinting can 
be extended until the tooth is stable into the socket. 
In this case, systemic antibiotics were used as a 
prophylactic measures against bacteria.33 Other 
antibiotics such as tetracycline, doxycycline and 
penicillin V are also beneficial to decrease root 
resorption.33 The need for analgesics depends on the 
individual case basis. Mild analgesics or a non-
steroidal anti-inflammatory drug can be prescribed. 
Furthermore, to prevent environmental conta-
mination, a tetanus booster may be required. Early 
removal of the pulp is also recommended because it 

will resist the development of inflammatory 
resorption, especially in young patients who have 
more patent dentine tubules than the advance age.34  

Discussion on storage and length of time since 
avulsion  

Dr. Hossain: Successful treatment of avulsed teeth 
depends on the status of the periodontal ligament, 
the stage of root development, and the length of 
time since avulsion (extraoral time).35 The success 
depends on the availability of tooth, storage in 
favorable preservation  medium, use of topical anti-
biotics, and enamel matrix protein promoters can 
increase the reimplantation success.22  It is reported 
the ideal extraoral time is ranged from 20 min to 48 
hours.36  Preferable storage media for an avulsed 
tooth are milk, saliva and saline.37-39 However, 
another commercially available, antibiotic-free, 
protective medium the EMT Tooth Saver, Viaspan 
and Hank’s Balance Salt Solution (HBSS) have 
exceptional ability to keep cells alive for long period 
of 24-96 hours.40 However, storage in normal saline 
for 2 hours is enough for the successful treatment as 
reported by a previous study.41 The present study 
also supported the storage medium and its dura-
tion.  

On the other hand, in dry environment, death of 
50% periodontal ligament cells occurs within 30 
min, after 1 hour no viable cementum remains, and 
after 2 hours necrosis of periodontal ligament 
occurs.42 As an alternate approach for teeth that 
have been outside the mouth for more than 1 hour 
in a non-physiologic medium, a regenerative thera-
py can be used.42 Since the periodontal ligament 
cells will be necrotic, they are scraped from the root 
surface and the tooth placed in a sodium hypo-
chlorite solution to remove cellular debris.43 In this 
case report, periodontal ligament was gently 
scrapped by soaking the tooth in sodium hypo-
chlorite for 30 min followed by citric acid saturated 
solution for 3 min to generate roughness of cemen-
tum for new periodontal ligament insertion. They 
were then washed with saline and left in a solution 
of 1 mg/20 mL minocycline for 5 min. Furthermore, 
root canal therapy was completed extraorally before 
the placement of the teeth into the socket.  

Discussion on immobilization 

Dr. Sheikh: Immobilization prevents vertical dis-
placement of tooth, but it allows tiny horizontal 
movement that contributes to periodontal ligament 
repair. After reimplantation, tooth should be 
splinted with flexible splint and should be removed 
within 1-2 weeks. However, there is exception for 
recommended period of splinting 4-8 weeks when 
there is associated alveolar fracture.44 Recently avai-
lable stabilizing aids are: Orthodontic-wire splints, 
wire composite splints, resin splints, porcelain 
veneers, miniplate or acrylic splints, currently non-
rigid splinting TTS (titanium trauma splint). In this 
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case presentation, 0.3 mm orthodontic wire was 
used to make functional splint which was splinted 
for 2 weeks using composite resin. A previous study 
reported that TTS offers improved comfort and 
handling to the patient and dentist as well as short 
time immobilization (10 days).41 Another study 
performed splinting by orthodontic band and wire, 
removed after 6 weeks.45  

Discussion of healing process 

Dr. Kamrun Nahar Shanta: Immediately after re-
implantation, the inflammatory process in periodontal 
tissues induced healing process. Healing process 
may occur in the periodontal ligament either by 
healing with normal periodontal ligament, healing 
with the surface resorption, healing with replace-
ment resorption or healing with inflammatory resor-
ption.46  However, favorable healing process of the 
avulsed tooth can be expected if  replantation is 
performed immediately (within 5 min) after trauma, 
because avulsion usually damage the gingiva, 
periodontal ligament and pulp tissues.47 In this case, 
the replanted tooth was stable and neither clinical 
ankylosis nor any replacement resorption was 
found during the 6 months follow-up period. 
Although several complications such as root 
resorption and ankylosis may occur within the first 
year after replantation. A previous study indicated 
that it can also be seen in the later periods.4 
Therefore, long-term follow-up is needed. 

Follow-up 

Dr. Sheikh: Six months clinical and radiographical 
evaluation revealed no root resorption and perio-
dontal ligament was intact without any periapical 
pathology. The adjacent teeth were also found 
healthy by pulp vitality test. 

Dr. Md. Asaduszaman: What is the effect of avulsion 
on the surrounding tissues? 

Dr. Sheikh: The avulsion is the most serious perio-
dontal ligament injury. The tooth is completely 
displaced out of the socket, causing the immediate 
break from all of the periodontal ligament fibers, 
blood and lymph vessels and neurovascular bundle. 
They cause damage to the root cement and alveolar 
bone due to the detachment of periodontal fibers as 
well as traumatic injuries in the permanent anterior 
dentition results in tooth avulsion.48-50 

Dr. Rubaiya Hakim: What is the complication of the 
treatment of avulsed tooth? 

Dr. Sheikh: There are several possible effects on the 
root surface and attachment apparatus of an 
avulsed tooth. These include normal periodontal 
ligament healing, surface resorption, ankylosis and 
replacement resorption, external inflammatory root 

resorption.48-50 

Dr. Tanima Nusrat Jabeen: How could an avulsed 
tooth reattached with the alveolar bone? 

Dr. Abdin: Yes, it is the important and significant 
part of this treatment protocol. Actually, a tooth 
floats over the surrounding periodontium in a 
socket. Whenever it is avulsed, the periodontium is 
teared off and remains partly in root and partly in 
alveolar bone. Those periodontal ligament cells 
should be kept vital. That's why, immediate after 
avulsion, the tooth needs to be kept in an 
environment of original socket. Also, the avulsed 
tooth is needed to be immediately reimplanted. 
Whenever, maintaining the proper environment, 
within one hour it is reimplanted with root canal 
treatment and fixation, the periodontium gradually 
regenerate and repair.51 Whenever, the previously 
teared off periodontium gets its favorable 
environment, the treatment gets success but if gets 
foreign environment, there is periapical abscess and 
treatment failure. Here, the avulsed tooth was kept 
immediately in 0.9% sodium chloride solution and 
also reimplanted within one hour. So, the favorable 
environment was maintained and there was 
successful gradually reattachment with the 
previous socket. 

Dr. Shegufta Tabassum: Should we consider a 
reimplanted tooth as a foreign body? 

Dr. Sheikh: : No, since the tooth is supplied by 
blood vessels present in periodontal ligament, it 
continues to receive the nutrition and remain 
healthy. The abrupt, complete interruption and the 
neurovascular blocking might causes complete 
degeneration of the entire cell population. On 
dental pulp cell, death is inevitable. In case of 
incompletely developed apices, revascularization 
can be expected. On the other hand, if the apex of 
the tooth is closed and the extra oral period is 
longer, endodontic treatment should be initiated. 
However, this procedure is beneficial to retain 
alveolar bone as well as tooth to tooth relationship 
that will allow abutments to permit fixed prosthesis 
if required. 

Dr. Hossain: The long-term prognosis of reimplan-
ted tooth was thought poor, but this case found 
significant success. Although extraoral dry time and 
media of transportation  is a matter of concern in 
respect of reimplantation, a properly reimplanted 
tooth with standard protocol may show long-term 
success. So, people should aware that it is necessary 
to bring the avulsed tooth at the dental office as 
early as possible.  

Final Diagnosis 

Avulsion of teeth
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