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Abstract.
Background: Tooth avulsion is described as a displacement of the tooth from its socket.
Replantation on an avulsion permanent dentition is a condition that needs immediate
treatment. Replantation of the avulsed tooth can be done in a span of less than 12
hr. Avulsion of tooth may occur due to trauma. Factors that determine healing after
replantation are media storage, periodontal tissue damage, extra-alveolar period and
intact alveolar socket. The main goal of the replantation is to maintain and treat the
periodontal tissue and alveolar contour, and thus retain the dentition for esthetic
condition.
Objective: To find out the effectiveness of replantation for preserving avulsion of tooth.
Case Report: A 42-year-old woman was referred to Universitas Gadjah Mada Dental
Hospital with avulsed secondary mandibular incisor (32) after a motorcycle accident
that had taken place the night before. The patient was traumatized for more than 12
hr. Based on the clinical examination, tooth 32 was avulsed. Radiographic examination
showed no bone fracture. Root canal treatment was performed, and then replantation
was carried out, followed by splinting using archbar. Three months after replantation,
clinical and radiographic examinations were performed.
Results: All mandibular incisors were in good condition. The patient showed good result,
and even the replantation was done by exceeding the golden period time. The patient
was instructed to maintain her oral hygiene.
Conclusion: Immediate treatment of avulsion tooth and the right procedure can affect
the success of the treatment. From this viewpoint, replantation is one of the appropriate
treatments for preserving avulsion of tooth.

Keywords: avulsed tooth, replantation, splinting

1. Background
Tooth avulsion is defined as complete displacement from its socket [1]. Direct force
on the teeth and periodontal ligaments in the alveolar socket causes avulsion. One to
sixteen percent of traumatic injuries occurred in permanent teeth. Sports, falling from
height, and traffic accidents are the most common causes of tooth avulsion [2,3]. The
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recommended treatment for tooth avulsion is immediate replantation. The implantation
in 20-30 minutes after the teeth avulsed will affect the succeeded treatment. The viability
cell rate of pulp and periodontal ligament become low by shortage of blood supply,
dryness, and existence of bacterial contamination.
If reimplantation is not possible, the tooth is stored in a physiological solution to
allow longer extraoral time with fewer resorption complication after replantation. In an
emergency, the condition of the roots affected the treatment, depending on the tooth’s
maturity and extraoral dry time. Sixty minutes of dry time is considered as a survival
point for periodontal ligament cells [4]. Pulp and periodontal ligament injuries can take
place in avulsed or traumatized teeth. Pulp necrosis always occurs in avulsed teeth in
permanent teeth and close apex. Necrotic tissue in the dental pulp is susceptible to
bacterial contamination that requires endodontic therapy or an extra-oral approach and
retrograde placement of a titanium post. If root canal treatment is not performed, the
pulp chamber is infected. The presence of bacteria in the root canal and cementum
damage on the external surface may result in external resorption and cause rapid tooth
loss [5].
Tooth should be replanted as soon as possible after the avulsion and splinting
functionally. Tooth replantation should be followed by splinting onto adjacent teeth
for 7-10 days for periodontal tissue healing and then root canal treatment is carried out
to prevent root resorption. A long review period is important for the replantation cases
[2].
The patient had been traumatized for the 15 hours before that it had been more than
12 hours. It also affects the treatment of avulsed teeth performed. Avulsed teeth are
placed in dry conditions for a long period of time that it affects the extraoral time. The
case report is an emergency approach. Treatment was carried out by multidisciplinary
dentistry specialists, so it requires teamwork.

2. Objective
The aim of this report is to present a case of dental avulsion with replantation treatment.
Replantation is to maintain and treat the periodontal tissue and alveolar contour, and
thus retain the dentition for esthetic condition by replantation.
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3. Methods
A 42-years-old female patient was referred to Universitas Gadjah Mada Dental Hospital with avulsed secondary mandibular incisor (32) due to motorcycle accident that
occurred 15 hours before. The tooth was avulsed into the oral cavity then the patient
vomited it into the hand. The tooth was washed under running water then dried it
with a handkerchief and stored in dry plastic for 15 hours. On clinical examination,
tooth 32 was avulsed (Figure 1 a, b) and tooth 31 was luxated. Tooth 31 luxation was
resulted from the traumatic impact of the accident. The injured part of tooth’s socket was
not hurt. Thus, there was no history of systemic disease. There were no occurrences
of unconsciousness, nausea and vomiting. To complete examination, periapical and
panoramic radiographs were taken (Figure 2). Radiographs examination showed a
normal socket for tooth 32 and inexistence of fracture. The procedures performed
included endodontic treatment; replantation followed by splinting of several teeth.

(a)

(b)

Figure 1: (a) Clinical condition of the socket of tooth 32; (b) Avulsed tooth 32.

The patient was informed about the treatment procedure and the expected prognosis.
After obtaining an informed consent from the patient, replantation of tooth 32 was
decided. Extraoral root canal treatment was performed on tooth 32 and the tooth was
obtured with gutta-percha (Figure 3 a-e). The apical of the tooth was cut along for 3 mm
and tooth was obturated using retrograde filling technique with MTA. The empty socket
was curettage then irrigated with normal saline. Replantation of tooth 32 was carried
out, followed by splinting using archbar and ligation with 0.4 mm ligature (Figure 4).
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Figure 2: Periapical and panoramic radiographs.

4. Treatment Results
The patient was reviewed in 3 months after replantation. On clinical examination, there
was archbar fixation and ligature was in a good condition. Luxation was not found on
teeth 31 and 32. Radiograph examination revealed improved condition in alveolar bone
(Figure 5).
In the present case, the tooth was avulsed in 15 hours of extraoral time and in a
dry storage media. The ideal treatment for avulsion cases is immediate replantation6 .
Prognosis in replantation of avulsed permanent incisor according to clinical and radiographic examination is influenced by dry extraoral time <15 minutes due to the viability of
periodontal ligament cells [7]. There were 4 different criteria for evaluating the prognosis
of replantation of the permanent incisor. These include the quantity of physical damage
on the root surface (cementum and periodontal ligament cells), extraoral dry time, type
of storage media and the amount of root formation of avulsed tooth. Other factors such
as the age of the individual, type of splinting, mastication, socket treatment, endodontic
treatment, antibiotics, the time of replantation and macroscopic contamination, can also
DOI 10.18502/kme.v2i1.10852
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Figure 3: a, b. Extraoral root canal treatment; c, d. Apical root of tooth 32 cut along 3 mm; e. The tooth 32
was obturated using retrograde filling technique with MTA.

Figure 4: Clinical condition and a periapical radiograph examination of the tooth after replantation.

affect the clinical success of replantation. The most important thing is survival, which
is followed by the healing of periodontal ligament cells. The long-term achievement of
replanted avulsed permanent incisors is directly affected by the health of the periodontal
DOI 10.18502/kme.v2i1.10852
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Figure 5: Clinical condition and a periapical radiograph examination after 3 months follow up.

ligament cells. Periodontal reactions to replantation occur in four different conditions,
namely, healing with normal periodontal ligament, healing with surface resorption, healing with replacement of resorption (ankylosis), and healing with inflammatory resorption
(infection) [7].
If immediate replantation is not possible, tooth is washed in running water and stored
in the oral cavity. If patient is concerned about swallowing the tooth, the tooth can
be stored on the transport media6 . According to Resende et al.8 , natural products are
reported to be more effective than synthetic media. Natural media that can be used
from plant derivatives are propolis which has potential effects on cell viability, antiinflammatory effects, and osteogenic differentiation. Other natural media are coconut
water, aloe Vera and green tea. Other types of storage media are nonphysiologic media
(e.g. tap water) and physiologic media (e.g. milk, HBSS, Eagle’s medium, soymilk, egg
white, and etc.) [9-11]. In this present case, it was mentioned that the avulsed tooth was
in a dry storage media. The condition of the media is non physiologic media prior to
replantation that can result in total necrosis of the periodontal ligament and healing
by replacing root resorption. Periodontal ligament and tooth surfaces are resorbed and
replaced with the surrounding alveolar bond resulting in ankylosis. If the treatment can
be carried out properly, avulsion tooth with avital periodontal ligaments can be replanted
and continue to function for several years [12].
The replanted avulsed tooth is recommended for splinting [13]. In this present case,
the tooth 32 was avulsion and 31 was luxation. Splinting is done using archbar and ligase
with 0.4 mm ligature. Splinting should allow the tooth to make physiological movements.
This is to prevent ankylosis in the implanted tooth. The archbar is a semi-rigid splint
that can provide less space for tooth movement and allows the periodontal ligament to
continue to receive mastication load with a mild intensity. Another advantage is that it
is more economical, low cost and can stabilize the luxation of tooth. Luxation of tooth
DOI 10.18502/kme.v2i1.10852
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has a periodontal ligament injury or tear. Archbar has the ability to assist the healing
process of the periodontal ligament to accommodate the mastication load [14].
This study showed successful replantation of avulsed teeth with no adequate storage
media, and it was treated on more than golden period.

5. Conclusion
Tooth’s maturity and extraoral dry time can affect the success of the treatment of an
avulsion tooth. From this viewpoint, replantation is one of the recommended treatments
for preserving avulsion of tooth.
March 27, 2020
PROOFREADER STATEMENT The information appearing herein has been read &
evaluated in grammar & punctuation without changing the meaning & information
from the original document by Center for International language & Cultural Studies of
Islamic University of Indonesia CILACS UII Jl. DEMANGAN BARU NO 24 YOGYAKARTA,
INDONESIA. Phone/Fax: 0274 540 255

References
[1] Torabinejad M, Walton RE, Fouad AF. Endodontics: Principles and practice. 5𝑡ℎ ed.
Missouri: Elsevier Inc.; 2015.
[2] Tezel H, Atalayin C, Kayrak G. Replantation after traumatic avulsion. Eur J Dent
2013;7:229-32.
[3] Garg N, Garg A. Textbook of endodontics. New Delhi: Jaypee Brothers Medical
Publisher Ptd. Ltd.; 2014.
[4] Ingle JI, Bakland LK, Baumgartner JC, Ingle JI. Ingle’s endodontics. Hamilton: BC
Decker; 2008.
[5] Hargreaves KM, Berman LH. Cohen’s pathway of the pulp. 11𝑡ℎ ed. Missouri: Elsevier;
2010.
[6] Andersson L, Andreasen JO, Heithersay G et al. International Association of Dental
Traumatology guidelines for the management of traumatic dental injuries: Avulsion
of permanent teeth. Dental Traumatology. 2012;28:88-96.
[7] Nene KS, Bendgude V. Prognosis of replanted avulsed permanent incisors: A
systematic review. International Journal of Pedodontic Rehabilitation Int J. 2018;3:8798.
DOI 10.18502/kme.v2i1.10852

Page 206

KnE Medicine

NaSSiP 6

[8] Resende KKM, Faria GP, Longo DL, Martins LJO, Costa CRR. In vitro evaluation of
plants as storage media for avulsed teeth: A systematic review. Dental Traumatology.
2019;36(1):1-16.
[9] Bhat P, Khrisnamurthy N. Advances in storage media for avulsed tooth: A review.
International Journal of Preventive and Clinical Dental Research. 2015;2(7):1-7.
[10] Nabi S, Kavikumar V, Tahir A. Storage media for avulsed tooth – A review. European
Journal of Biomedical and Pharmaceutical Sciences. 2018;5(9):130-3.
[11] Hegde S, Roma EM. Current developments in transport media for avulsed teeth: An
update. Asian Journal of Pharmaceutical and Clinical Research. 2017;10(2):43-6.
[12] Yiu S, Cheng AC. Replantation of an avulsed incisor after prolonged dry storage: A
case report. Journal of the Canadian Dental Association. 2002;68(5):297-300.
[13] Mclntyre JD, Lee JY, Trope M, Vann WF. Permanen tooth replantation following
avulsion: Using a decision tree to achieve the best outcome. Pediatric Dentistry.
2009;31:137-44.
[14] Marantson N. Penggunaan arch bar pada fraktur dentoalveolar. Majalah Biomorfologi. 2019;29(1):13-20.

DOI 10.18502/kme.v2i1.10852

Page 207

