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Introduction
The avulsion of a tooth is defined as a complete displacement from its alveolus. Dental avulsion 

of permanent teeth is considered one of the most severe and aggressive dental injuries. According to 
desntal trauma studies in different populations, it comprises from about 0.5% to 7.75% of the total 
of dental injuries, being more frequent between 9 and 10 years of age [1]. Complete dislocation of 
a tooth causes simultaneous damage to multiple tissues - gum, periodontal ligament, pulp, alveolar 
bone, cementum and root dentin. The treatment of choice is immediate replantation. In some 
conditions due to parents' anxiety, lack of knowledge or non-cooperating patient where immediate 
replantation is not feasible, the tooth should be kept in an appropriate storage media [2]. Regardless 
of the length of exarticulation time and the transporting condition, replantation of avulsed teeth 
should be carried out [3]. Treatment success depends on the following criteria:

•	 how the tooth was stored until replantation

•	 how long the tooth has been out of the oral cavity

•	 the degree of tooth contamination

•	 the stage of root development

Tooth storage before replantation
The best environment to store the tooth is saliva - if the patient is conscious the tooth can be 

placed in the vestibule of the oral cavity. If there is a risk of aspiration of the tooth into the respiratory 
or ingestion tract, then it is best to collect the patient's saliva into a clean container and place the 
avulsed tooth inside [3]. Other substances that allow proper storage of the tooth are milk, saline 
solution, blood, contact lens solution or special transport media (Hanks Balanced Salt Solution, SOS 
Dentobox, Save a Tooth, Dentosafe, Viaspan). Non-isotonic solutions should be avoided, as they 
can cause further damage to the dental pulp by rapid cell lysis.

Storage time
The best solution is immediate replantation. The chances of healing are inversely proportional 

to the length of time the tooth has been out of the mouth.

Degree of contamination
It is important to remember to clean the tooth thoroughly with saline solution before placing 

it in the socket. If the avulsed tooth was contaminated with soil, the patient should be referred to a 
general practitioner for tetanus prophylaxis.
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Abstract
The incidence of post-traumatic dental injuries among children is relatively high. The annual 
incidence of trauma is highest in deciduous teeth at 2 to 3 years of age, because during this period 
children show great interest in the world around them and increased motor activity. In the permanent 
dentition, the peak incidence is found mainly in boys aged 9 to 11 years. The most common causes 
of injury to permanent teeth are trauma from falling, bumping or pushing, which usually occurs at 
school, and sports or traffic accidents.
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Degree of root development
Teeth with incomplete root development should be replanted 

immediately to allow for the revascularization process. If there are 
no signs of revascularization and the pulp is dying, endodontic 
treatment should be performed, using an apexification method. On 
the other hand, teeth with completed root development should be 
treated endodontically, either before or after replantation.

Case Presentation
The patient (aged 16) presented on 12/08/2019 in the morning to 

the Outpatient Department of Developmental Age Dentistry of the 
Academic Center for Dentistry and Specialized Medicine in Bytom, 
Poland for an injury that occurred 14 h earlier, around 10:00 pm. 
The patient tripped and hit his face against the stairs while driving 
his dad in a wheelchair. The injury resulted in complete luxation 
of the maxillary central permanent incisors with completed root 
development and damage to the upper lip, lower lip and oral mucosa. 
The injury was not accompanied by general symptoms such as loss of 
consciousness, vomiting, headache or other symptoms. Immediately 
after the injury, the patient presented with his parents to the hospital 
emergency department on site, where he was denied first aid. The 
parents decided to quickly return to their residence for professional 
dental care. By the time the patient reported to the local Outpatient 
Clinic, the avulsed teeth 11, 21 had been stored for over 12 h in a 
container with the patient's saliva and blood.

The patient had no history of general medical conditions or drug 
allergies.

Extraoral examination revealed facial asymmetry due to swelling 

of the upper and lower lips, multiple abrasions on the facial skin of the 
right cheek and chin, and a visible scar on the lower lip. In addition, 
the trigeminal nerve exit points were non-painful, the lymph nodes 
were undetectable, and ocular motility, pupillary reaction to light, 
and mandibular trajectory and range of opening were normal (Figure 
1, 2). Intraoral examination revealed the following findings: missing 
teeth 11, 21, complete absence of the vestibular plate of the maxillary 
alveolar process in 11, 21 region, torn upper lip frenulum, torn 
gingiva around teeth 21, 11, blood clots present, and partial luxation 
of tooth 12 (Figure 3, 4). After obtaining parental consent, the patient 
was referred for a panoramic x-ray which revealed the presence of all 
permanent teeth except the lost teeth 11 and 21. No changes in the 
bone structure of the mandible and maxilla were observed (Figure 5). 
After consultation at the Oral Surgery Clinic, a collective decision was 
made to attempt interdisciplinary treatment. The patient's mother 
was informed of the conditional character of treatment, as well as 

Figure 1 and 2: Skin wounds of the face 12 hours after the injury.

Figure 3: Complete avulsion of teeth 11 and 21. Lacerations in keratinized 
gingiva in the area of lost teeth.

Figure 4: Clinical condition 12 hours after the injury - maxillary occlusal view.

Figure 5: Post-trauma X-ray– empty socket of teeth 11 and 21.

Figure 6 and 7: Teeth 11 and 21 after extraoral endodontic treatment. The 
apexes were resected and filled in with MTA. After endodontic treatment, the 
teeth were immersed in 2% NaF for 10 minutes.
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possible early and late complications resulting from the injury.

Consent was obtained from both the patient and his mother 
for the proposed treatment plan. On the day of the visit, antiseptic 
root canal treatment was performed on teeth 11 and 21 outside the 
sockets. The working length of the canals was determined and the 
pulp was extracted.

Due to the high probability of inflammatory resorption of 
the avulsed teeth, they were temporarily filled with Odontopaste. 
To minimize the risk of resorption, the roots of the completely 
luxated teeth were immersed in 2% NaF solution for 20 min before 
replantation (Figure 6, 7). In the next stage of treatment, teeth 11 and 
21 were replanted, taking care to place them in the correct position 
in relation to the adjacent teeth. To accelerate the healing process, it 
was decided to cover the roots on the vestibular side with uniform 
thickness membranes obtained from the platelet-rich fibrin A-PRF 
fraction. Platelet-rich fibrin is a blood concentrate system used for 
soft tissue and bone tissue regeneration. In the last decade, Platelet 
Rich Fibrin (PRF) has been widely used in different indication fields, 
particularly in oral and maxillofacial surgery [4]. It is particularly 
suitable for filling postoperative defects, significantly accelerating the 
regenerative processes. It is a natural initiator of angiogenesis and 

therefore also provides support for immune processes.

It consists of homogeneous cytokines, glycan chains, and 
structural glycoprotein's that become slowly entangled in a network 
of polymerized fibrin. These biochemical components exhibit 
synergistic effects on the healing process. The release of growth 
factors from the PRF clot commences 5 min to 10 min after clotting 
and continues for at least 60 min to 300 min. Several studies with 
Choukroun's PRF have shown the tissue regenerative potential of this 

Figure 8 and 9: Intra-surgical photo after tooth replantation, stalbilization 
with the use of a contrasting flow-type composite material.

Figure 10 and 11: The use of A-PRF fraction in the form of a membrane to 
cover the labial surface of the roots of avulsed teeth 11 and 21.

Figure 12 and 13: Condition after surgery - suturing the wound with 
monofilament 5/0 nylon sutures, reinforcement of semi-rigid splints with 
ligatures on the labial and lingual sides.

Figure 14: Periapical radiography of the teeth 12-22, condition after 
endodontic treatment, visible splinting of avulsed 11 and 21.

Figure 15 and 16: Clinical check-up after 11 days.
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cell-loaded 3-dimensional scaffold. Interestingly, this scaffold is also a 
carrier for mesenchymal cells [5].

To obtain the platelet-rich fibrin A- PRF fraction, 40 ml of patient 
blood was collected into sterile vacuum tubes. They were then placed 
in a PRF Process centrifuge and the 2400/8 min centrifugation 
program resulted in a 3D structure. The lower layer consisted of red 
blood cells, the upper layer consisted of Platelet Poor Plasma (PPP), 
and between them was the actual fibrin clot. The fibrin was placed 
in a special PRF box and membranes were obtained by squeezing it 
with the lid.

The sockets were then revised under 4% Septanest anesthesia, 
clots were removed, and the alveoli were flushed with saline. Teeth 
11, 21 were placed in the sockets in the correct position in relation to 
the adjacent teeth (Figure 8, 9).

After releasing the mucoperiosteal flap, the A-PRF membranes 
were placed on the roots of teeth 11, 21, reconstructing the damaged 
outer bone plate (Figure 10, 11). The wound was then sutured.

The next step was to immobilize the replanted teeth with Fiber 
splint elastic splint and flowable resin material, both on the vestibular 
and palatal sides (Figure 12, 13). Teeth were excluded from occlusion. 
Antibiotic therapy (Zinnat 500 mg, 1 tablet every 12 h), a semi-liquid 
diet, increased oral hygiene, and a follow-up appointment were 
ordered.

Two days later (14/08/2019) the patient reported no pain. 
Intraoral examination revealed normal wound healing and serous-
bloody exudate from the pocket in the 11 area. A pulp vitality study 
of upper and lower incisors was performed using ethyl chloride. All 
examined teeth, except replanted 11 and 21, showed a positive pulp 
response to the stimulus. In addition, periapical radiographs of teeth 
12-22 and 32-42 were taken, which showed no pathologic changes 
in the periapical tissues near the roots of teeth 12 and 22 and near 
teeth 32-42. X-ray showed translucency near the root apices of teeth 
11, 21 (Figure 14). A date was set for the next follow-up visit and 
recommendations were maintained.

Eleven days after the injury (22/08/2019), the patient attended 
another follow-up appointment. The palatal splint was removed, and 
Odontopaste was reapplied as a temporary, therapeutic root canal 
filling. Final root canal filling of teeth 11, 21 was scheduled 5 weeks 
after injury (Figure 15, 16).

Figure 17 and 18: Clinical check-up after 8 weeks. Endodontic accesses 
were closed with a composite material.

Figure 19: CBCT 14 months after the injury. With a voxel size of 0.2 mm, the 
buccal plate in the area of avulsed teeth 11 and 21 is slightly visible.

Figure 20 and 21: The condition of soft tissues 14 months after replantation. 
Slightclinical crown lengthening of the tooth 11.

Figure 22: Frenulotomy of the upper lip frenulum.

The extra- and intraoral wounds healed normally.

On 19/09/2019 the patient came in for a follow-up periapical 
X-ray of teeth 11, 21, which showed no signs of resorption. Due to the 
gingival inflammation in the maxillary anterior region and bleeding 
and exudation from gingival pockets in the area of the replanted 
teeth, the continuation of endodontic treatment was abandoned. 
Pulp vitality test showed normal response of teeth 12, 22. Dental 
deposits were removed from the upper and lower arch, and contact 
fluoridation with Embrace Varnish was performed.

On 26/09/2019 the patient presented for further treatment. A 
significant improvement in hygiene was found. The root canals of 
teeth 11, 21 were chemo-mechanically prepared and finally sealed 
by cold lateral condensation of gutta-percha points. Follow-up X-ray 
showed completely sealed canals of teeth 11, 21, with the material 
slightly protruding beyond the apex of tooth 21. Temporary fillings 
were placed using Fuji Triage glass ionomer material.
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Eight weeks after the injury (10/10/2019), the splint was removed 
from the labial side. Pulp viability testing of teeth 12-22 and 32-42 
showed normal response, with the exception of the replanted teeth. 
Temporary fillings were replaced with definitive composite fillings 
(Figure 17, 18).

On 19/10/2020, 14 months after the injury, the patient presented 
for a follow-up visit. Intraoral examination revealed a low, papillary 
attachment of the upper lip frenulum giving a positive pull syndrome. 
To avoid root recession of the replanted teeth 11, 21, a frenectomy of 
the upper lip was performed under 4% articaine anesthesia (Figures 
20-22). In addition, a CBCT scan was performed which showed no 

Figure 23 and 24: Clinical check-up after 19 months. Elimination of the pull-
syndrome within 11 and 21.

Figure 25-27: CBCT 19 months after the injury. Stable bone level around 11 
and 21. Prominent juga alveolaria in area 13-23.

root resorption in teeth 21, 11 (Figure 19).

After one month (18/11/2020), the patient reported to the Oral 
Surgery Clinic for another follow-up. After clinical examination, 
normal healing and soft tissue recovery were observed, and there was 
no mobility of teeth 11, 21. The patient reported no pain.

The last follow-up visit was on 4/03/2021 - 19 months after the 
injury. The local condition was stable and no mobility of teeth 11, 21 
was found. The local soft tissue status was normal (Figure 23, 24). The 
CBCT scan did not reveal any signs of root resorption in teeth 21, 11 
(Figures 25-27).

The patient made regular follow-up visits at 3, 4, 6, 12, and 14 
months after the injury. The pulp vitality examination with Pulp 
Tester of the upper and lower incisors was performed at all visits. All 
examined teeth, except for replanted 11 and 21, showed a positive 
pulp response to the stimulus. Follow-up X-rays were also taken 
during the visits and showed no pathological changes. In addition, 
after 12 month after injury percussion test was performed, which 
revealed ankylosis of teeth 11, 21.

Discussion and Conclusion
The prognosis of a completely avulsed tooth depends primarily 

on the type of injury, the accompanying injuries, and the timing of 
the first medical attention. In addition, the actions of those on site, as 
well as the knowledge, skills, and experience of dental practitioners, 
have a significant impact [6].

Coste et al. [7] in their study noted that the average survival of 
permanent teeth completely avulsed and then replanted was 50% 
after 5.5 years. In addition, the study showed that a higher age of the 
patient at the time of injury (over 16 years) promotes a better future 
prognosis. Similarly, Wang et al. [8] found that teeth with completed 
root development had a significantly better prognosis than teeth with 
incomplete root development. The results of this study correspond 
with those of Soares et al. [9] who observed that the risk of post-
traumatic root resorption increases inversely proportional to patient 
age. Furthermore, they found that in cases of total tooth avulsion and 
replantation, replacement resorption (ankylosis) is more common 
than external inflammatory resorption.

Prognosis is also affected by the timing of tooth replantation and 
the choice of the appropriate storage medium. At present, there is no 
ideal solution for keeping teeth out of the mouth that meets all the 
requirements imposed on it. Ready-to-use solutions such as Hank's 
Balanced Salt Solution (HBSS), Viaspan, Euro-Collins, Minimum 
Essential Medium (MEM), while providing the best efficacy, 
unfortunately have low availability at the time of injury. Currently, 
the agent most often recommended, with a good prognosis for an 
avulsed tooth, is pasteurized milk.

On the other hand, saliva, due to its availability, is one of the most 
commonly used solutions. However, it is important to remember 
that it has a non-physiological pH and osmolality. In addition, it 
is a hypotonic solution with high microbial contamination [10]. 
Meanwhile, Krug et al. [11] found that despite long-term storage of 
completely avulsed teeth in un-physiological conditions, the basis for 
a favorable long-term prognosis for these teeth is the removal of dead 
periodontal fibers, timely initiation of endodontic treatment, as well 
as the slower rate of bone remodeling in adult patients.

Demir et al. [12] in their study also evaluated the prognosis of 
completely avulsed teeth stored long-term in unfavorable conditions. 
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Based on their study, they observed replacement resorption in 60% of 
cases. Moreover, the tooth survival rate 2 years after replantation was 
80% and after 3 years - 40%.

The use of platelet-rich fibrin PRF provided simple support 
for replantation of teeth 11, 21. PRF promotes repair processes, 
harnessing the body's immense potential to rapidly regenerate and 
rebuild tissues. When they are damaged, natural mechanisms leading 
to the activation of processes responsible for healing are activated. 
This should encourage clinicians to use platelet-rich fibrin PRF during 
tooth replantation, which would reduce the risk of complications and 
improve treatment outcomes.

It is important to highlight that avulsion is a severe dental injury; 
if it is managed immediately and appropriately, the avulsed teeth can 
be preserved and be functional for some years. Although acceptable 
results were observed, further observation is required [13].
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