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Sažetak  
 
Uvod: Autotransplantacija (ATT) se definiše kao hirurška 
transpozicija zuba sa njegovog prvobitnog mesta u alveolarnom 
grebenu u novo mesto. Donor zub može biti iznikao  ili neiznikli zub, 
vitalan ili avitaln, sa završenim ili nedovršenim rastom korena. 
Donor mesto može biti sveža alveola načinjena posle ektrakcije 
zuba, sa ili bez infekcije, sa prisutna sva 4  manje od 4 koštana zida. 
Autotransplantacija u novu alveolu se može biti odložena (nakon par 
nedelja nakon ekstrakcije) ili rana – u novoformiranu alveolu.. 
Fibrin bogat trombocitima A-PRF definiše se kao autogeni fibrinski 
ugrušak obogaćen trombocitima i leukocitima, a može se koristiti 
kao biomaterijal u obliku čepa ili presovane membrane.  
Cilj: Studija je imala za cilj da proceni uticaj primene A-PRF na 
zarastanje i razvoj mekih tkiva, kostiju i korena kod 
autotransplantiranih zuba kod istog pacijenta, merenjem kliničkih i 
radioloških parametara.  
Prikaz slučaja: Koristeći metod split mouth, obavljene su dve 
procedure kod istog pacijenta. U prvom slučaju AT je izveden na 
klasičan način, a u drugom slučaju A-PRF je uključen u hirurški 
protokol. 
Zaključak: Postoji pozitivna tendencija uticaja fibrina bogatog 
trombocitima na kliničke i radiološke parametre 
autotransplantiranih zuba. Za konkretnije zaključke o ovoj temi 
potreban je opsežan period praćenja i više kliničkih slučajeva. 
 
Ključne reči: autotransplantacija, fibrin bogat trombocitima, proces 
zarastanja 
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Abstract  

 
Introduction: Autotransplantation (ATT) is defined as the surgical 
transposition of a tooth from its original place in the alveolar ridge, 
to a new place in the ridge. The donor tooth can be erupted or 
impacted, vital or non-vital, with completed or uncompleted root 
formation. The recipient bed can be a fresh extraction socket, with or 
without infection, it can have all 4 bony walls, or less than 4, ATT 
can be finished later (after a couple of weeks following extraction) or 
in a newly formed socket (prepared bed). Platelet-rich fibrin is 
defined as an autogenous fibrin clot enriched with platelets and 
leukocytes, and it can be used as a biomaterial in the form of a plug 
or pressed membrane. 
Aim: The study aimed to evaluate the influence of using A-PRF on 
the soft tissue, bone and root healing and development in 
autotransplanted teeth in the same patient, via measuring of clinical 
and radiological parameters.  
Case report: According to the split mouth design, two procedures 
were performed on the same patient. In the first case, AT was 
performed in a classical manner, and in the second case, an A-PRF 
was included in the surgical protocol. 
Conclusion: There is a positive tendency for the influence of 
platelet-rich fibrin on the clinical and radiological parameters of the 
autotransplanted teeth. Extensive follow-up period and more clinical 
cases are needed for more specific conclusions about this topic. 
 
Key words: autotransplantation, platelet rich fibrin, healing process 
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Introduction 
 

Autotransplantation 
 
Autotransplantation represents the 

surgical relocation (transplantation) of a tooth 
from its original place in the alveolar ridge, to 
another in the alveolar ridge. The procedure is 
performed by intentional avulsion (removal 
with minimal trauma) of the donor tooth, and 
moving it into an already existing or newly 
created alveolus (place–recipient). The donor 

tooth can be erupted or impacted, vital or 
non-vital, with completed or unfinished root 
growth. The recipient site can be a fresh 
extraction alveolus with or without infection 
present. The recipient place can have all 4 walls 
intact or one of them missing. 
Autotransplantation can be delayed (after 
several weeks of extraction) or transplanted 
into a newly formed alveolus (prepared 
bearing)1,2. 

 

 

 
 

Figure 1. Autotransplantation procedure3 

 
 
According to Bauss et al.4, ATT is an 

accepted and predictable procedure for 
replacing an irreparable tooth. Contrary to 
implants, the transplant adapts to the eruption 
of the surrounding teeth and the developmental 
changes in the oral region, but it can also be 
orthodontically moved. It is therefore 
considered an ideal treatment for tooth 
replacement in young patients. Periodontal 
ligament (PDL) of autoransplanted tooth gives 
regenerative potential to a graft itself, 
stimulating the regeneration of the soft tissue 
attachment (epithelial and connective tissue), 
and leading to the restoration of a normal 
alveolar ridge and the preservation of the 
gingival architecture.  

According to Tričković-Janjić O. et al.5, 
preserving teeth in the dentition by replantation, 
even temporarily, during the child’s intensive 
orofacial development is of great importance 
for maintaining the local integrity of bone 
structures and the proper continuation of 
orofacial development.  

Several authors1,2,4 give preference to 
other indications for ATT, emphasizing that it 
is a therapeutic option in cases of tooth loss due 
to trauma, caries, periodontopathy, and 
endodontic problems, but also in cases of 
impaction or agenesis. They emphasize that, 
unlike implants, transplanted teeth keep their 
periodontium alive, thus providing the 
above-mentioned advantages in terms of bone 
and soft tissue preservation, as well as the 
possibility of orthodontic or physiological 
movement. One of the biggest advantages of 

this procedure is that it can be performed in 
young patients who are still growing, in whom, 
on the other hand, the incidence of tooth loss 
due to trauma is relatively high. 

Autotransplantation of teeth was 
performed many years ago but with varying 
degrees of success. Even in the time of the 
pharaohs, attempts were made to transplant 
teeth from the slaves to the pharaohs, but due to 
lack of histocompatibility, it ended in failure. 
This procedure can be very successful if 
performed carefully while respecting biological 
principles and using appropriate clinical 
techniques6,7(Figure 1.). 

Subsequently, the foundations of the 
modern dental AT were laid by M. L. Hale, 
who in 1954 documented the first AT of teeth7, 
and Slagsvold and Bjercke in 1960 at the 
University of Oslo established the first surgical 
protocol for this procedure8. The predictability 
and success of this treatment have risen to a 
much higher level than before, which was 
proven by numerous long-term studies on the 
subject. Predictive factors for graft survival are 
directly related to preserving cell viability of 
the periodontal ligament of the donor tooth. 
Improper handling of the tooth during the 
intervention and its extraoral time can damage 
the ligament structure, which leads to 
postoperative complications of various kinds. 
Therefore, this procedure requires very gentle, 
atraumatic tooth extraction and careful 
handling during the procedure9.  

Several authors deal with this issue. In 
their paper, Yong Yoon et al.10 state that despite 
the widespread use of dental implants and the 
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experience gained, however, ATT of teeth can 
be a very difficult procedure to perform. A 
number of factors affect the success rate, 
including the developmental stage of the donor 
tooth root, the anatomy of the tooth, surgical 
trauma, the time the tooth spends outside the 
alveolar cup, the shape and size of the recipient 
alveolus, the condition of the recipient alveolus 
(the diagnosis of the tooth being extracted) and 
the blood supply of the bearing. The outcome 
of ATT also depends on careful patient/case 
selection, delicate surgical technique, and 
understanding of the biological principles of 
work. 

The survival and prognosis of 
autotransplanted teeth is similar to that of dental 
implants. However, it must be emphasized that 
certain complications can undermine the 
clinical outcome of these teeth. These include 
complications such as root resorption which 
can be inflammatory resorption or replacement 
resorption which will lead to ankylosis, pulp 
necrosis, impaired periodontal healing, etc.1,2,4. 

Various numerical data can be found in 
the literature about the percentage of 
survival/success/complications, but still, in the 
service of this paper, we decided to single out 
the data of a meta-study that has summarized 
the data of 32 other studies, considering that it 
shows the most objective picture. Author 
Evelyn C. et al.1 found in their meta-analysis 
that the survival rate of these teeth, shown after 
1, 5 and 10 years, was 97.4, 97.8 and 96.3 % 

respectively. They also show the one-year 
success rate of the intervention, which is 
96.6%, but also the rate of complications such 
as ankylosis (2.0%), root resorption (2.9%) and 
pulp necrosis (3.3%). 

Andreasen J.O. et al.7 in their study of 
patients aged 7–35 years with a total of 370 
autotransplanted teeth, examined root 
resorption in these teeth. According to their 
results, root resorption was observed in 52 of 
the examined teeth. They found that root 
resorption was significantly associated with the 
degree of root development of the donor tooth, 
as well as with the degree of eruption of the 
donor tooth. According to them, trauma to the 
periodontal ligament is a key factor in the 
development of root resorption later. 

 
Platelet-rich fibrin (with special 

reference to A-PRF) 
 
By definition, platelet-rich fibrin (PRF) is 

an autogenous fibrin plug enriched with 
platelets and leukocytes that can be used as a 
biomaterial in the form of a plug or pressed 
membrane. It belongs to the second generation 
of platelet concentrates obtained by simple 
physical procedures on autologous blood taken 
from the patient, as products are obtained that 
are proven to accelerate the healing of soft and 
hard tissues during water tissue and bone 
regeneration. The method was developed by J. 
Choukroun et al. in 200111(Figure 2.). 

 
 

 
 

Figure 2. An A-PRF plug obtained from the patient's peripheral blood 
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The essence of the second generation is 
in the protocol for obtaining PRF that is created 
and directed to cause the accumulation of 
platelets and released cytokines in the fibrin 
plug12. As a result, a concentrate of multiple 
wound healing promoters is obtained in the 
wound, which is usually diluted in the initially 
collected blood. The slow polymerization of 
fibrin during the processing and obtaining of 
PRF leads to the incorporation of 
platelet-derived cytokines inside the fibrin 
network. This indicates that PRF, unlike other 
platelet concentrates (first generation), will 
gradually release the trapped cytokines during 
fibrin remodeling, which in turn explains the 
positive impact on the speed of tissue healing 
that we can clinically register. 

In their study, Stojanovic S. et al.13, 
conclude that isolated characterization of the 
respective growth factors' effects is practically 
impossible due to their actions being 
pleiotropic and mutually overlapping. Studies 
of physiological processes in which growth 
factors have a regulatory role indicate that these 
molecules rarely act in biological isolation. 

The mechanism of action of PRF is 
through its structure and its composition. It 
represents a network of densely distributed 
fibrin fibers with a trimolecular and 
tetramolecular structure in which a large 
number of platelets and leukocytes are 
incorporated. Degranulation of platelets 
enables plasmin proteins, pro- and 
anti-inflammatory cytokines (IL-1, IL-6, IL-4, 
IL-8) and growth factors (TGF, VEGF, PDGF, 
IGF) to be released from their dense 
α-granules14. 

Because of such properties of PRF, it can 
be applied in many medical branches as an 
autologous biomaterial in oral and 
maxillofacial surgery, ear, nose and throat 
surgery, plastic surgery, orthopedics, etc. In 
oral and maxillofacial surgery it can be used 
alone or in combination with graft materials in: 
periodontal surgery, sinus floor elevation15,16, 
ridge augmentation, jaw reconstruction17, 
regeneration after cyst enucleation15, guided 
bone regeneration17, alveolar preservation18, 
Medicine Related Osteonecrosis of 
Jaw—MRONJ19, autotransplantation 20 etc. 

 
Aim 
 
This study aimed to evaluate the 

influence of the use of A-PRF on the soft tissue, 
bone and root healing and development in 

autotransplanted teeth in the same patient, via 
measuring clinical and radiological parameters. 

 
Materials and Methods 
 
Two separate cases of autotransplanted 

teeth, performed on the same patient at a 
different time interval, are shown and analyzed 
(split mouth study)(Figure 3).  

In the first case, the ATT was performed 
in a classical way. The protocol of ATT 
includes preoperative measures (taking 
antibiotics one week before intervention if there 
is an existing infection in the surrounding tissue 
and measures for excellent oral hygiene and 
daily rinsing with antiseptic oral solution), and 
perioperative actions in the following order: 
atraumatic extraction of the damaged tooth, 
preparation of the extraction alveolus entailed 
vigorous curettage of all pathological tissues 
from the inside, breaking of the interdental 
septum if necessary, and osteotomy, if 
necessary, extracting the donor tooth as 
atraumatic as possible and fitting the tooth in 
the recipient alveolus in infraocclusion. Then, 
sutures are placed on the soft tissue, but also 
through the occlusal surface of the tooth, with 
the aim of its initial stabilization for 7–14 days. 
After that, an elastic splint must be placed (an 
elastic wire that is glued with a composite 
material to the vestibular surface of the tooth 
and two other adjacent teeth) to immobilize the 
transplant. The splint remains for 2–3 weeks 
and then is removed to prevent ankyloses. 

In the second case, the procedure was 
performed with the application of A-PRF 
according to the protocol. Both interventions 
were performed by the same doctor and at the 
same place—Private Health Organization 
“University Dental Clinical Center Prof. Dr. 
Bojo Andreski", Skopje. 

The entire procedure was explained to 
the patient and she signed a consent before the 
beginning. The patient’s case history 
parameters of importance for monitoring were 
recorded, pre and postoperatively. 

A female patient aged 20 years, 
non-smoker, without any systemic diseases 
(ASA 1), came to the office (Private Health 
Organization “University Dental Clinical 
Center Prof. Dr. Bojo Andreski", Skopje) 
complaining about successive episodes of acute 
and chronic inflammatory reactions in the 
lower right quadrant of the alveolar ridge. No 
visible changes were observed on extraoral 
inspection, while during intraoral inspection 
extensive carious defects as well as fractures of 
the crowns of the first and second molars in the 
lower right molar region were noticed. There 
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was mild but firm edema with little sensitivity 
to pressure on that side. Both teeth reacted 
painfully on horizontal and vertical percussion. 
The interradicular zone showed spontaneous 
separation of the roots, in both cases. The 
presence of incomplete endodontic treatment, 
extensive carious lesions in the coronal and root 
part of the tooth, and extensive periapical 
lightening around the roots of both teeth were 
noticed in the orthopantomogram. The 
orthopantomogram also showed the presence 
of 4 unerupted wisdom teeth with incomplete 
root growth(Figure 3). 

The following measurements were 
performed on the patient: 

1. Clinical measurements for periodontal 
healing (1 and 3 months) 

-depth of periodontal pocket/sulcus 
-index of gingival inflammation 

according to Silness and Loe21 
-wound healing index according to 

Morelli22 
-luxation index according to Grace and 

Smales23 
2. X-ray measurements (after 3 months) 
-presence/absence of lamina dura and 

periodontal space 
-root growth in mm 
-presence/absence of periapical 

radiolucency. 
 
 

 

 
 

Figure 3. Preoperative OTP image of the patient 
 
 

 
 
Figure 4. Postoperative OTP image immidiately after autotransplantation of tooth  48 
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Figure 5. Postoperative OTP image after autotransplantation of tooth   38 (6 month  after 

the autotransplantaton of tooth 48) 
 

 

 
 
Figure 6. Postoperative OTP image several months after autotransplantation of tooth 38 

 
 

 
 
 
Figure 7. Preopertive  evaluation        Figure 8. Intraoral condition 1 month after 

                              the first transplantation 
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Figure 9. Intraoral condition 1 month after the second transplantation               
 

 
 
Case 1. 
 
Extraction tooth: 47(Figure 3 and 7)  
Donor tooth: 48 
 
One week before the intervention, the 

patient was prescribed antibiotic therapy which 
included Amoxicillin + Clavulanic Acid (875 + 
125) to be taken twice at a dosage of one tablet 
a day orally, and Cetylpyridinium chloride 
0.05% was recommended for rinsing the mouth 
twice a day. 

The procedures were performed 
according to the principles of asepsis and 
antisepsis. The patient rinsed mouth with 
Cetylpyridinium chloride 0.05% for 2 minutes, 
just before the intervention. Block anesthesia 
with 4% Articaine HCL (Artinibsa) with 
1:100000 epinephrine was applied for the 
branches of N.mandibularis. Dens 47 was 
extracted using elevators and root forceps, 
taking care about atraumatic extraction. 
Vigorous curettage of all pathological tissues 
from the inside of alveolus was performed, and 
to achieve better fitting of the donor tooth, we 
broke the interradicular septum. There was no 
need for additional adjustment and osteotomy 
of the alveolus. 

A triangular incision was made using 
scalpel blade #15, and a mucoperiosteal flap 
was raised. Very careful osteotomy was made 
around the crown, and the impacted tooth was 

carefully extracted using elevators. The 
extracted tooth was immediately placed in the 
prepared socket without pressure and was 
positioned in infraocclusion before being 
sutured with silk, non-absorbable suture (#3/0). 
There was no need for occlusal adjustment in 
this case (Figure 10). 

The extra-alveolar time of the tooth is 
extremely important and is related to the 
prognosis of the tooth. In this case, 
extra-alveolar time was short (15 sec). After 
that, an elastic splint was placed. An elastic 
wire was glued with a composite material 
(enamel was etched with 38% orthophosphoric 
acid, bonded with Te-econom bond, and glued 
with Te-econom flow composite) to the 
vestibular surface of the tooth and two other 
adjacent teeth. The splint remained for 3 weeks 
and then removed to prevent ankylosis. The 
sutures were removed after 10 days. In this 
case, the donor tooth had incomplete root 
growth and its vitality was checked after 1, 3, 
and 6 months. The patient was prescribed 
antibiotic therapy for one week postoperatively, 
as well as vitamin supplementation (1000 mg 
of Vitamin C and 2000 IU of Vitamin D) for 6 
months(Figure 4, Figure 10). Additionally, the 
patient was advised to maintain exceptional 
oral hygiene and attend scheduled check-ups 
(Figure 8). 
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Figure 10. Surgical protocol for ATT 
 
 

 
Case 2. 
 
Extraction tooth: 46 
Donor tooth 38(Figure 3.) 
 
One week before the intervention, the 

patient was prescribed antibiotic therapy which 
included Amoxicillin + Clavulanic Acid (875 + 
125) to be taken at a dosage of one tablet twice 
a day. Additionally, Cetylpyridinium chloride 
0.05% was recommended for rinsing the mouth 
twice a day. 

The second ATT in the patient was 
performed assisted by A-PRF. As the donor 
tooth was on the opposite side, bilateral block 
anesthesias were required. The first step was on 
the right side–preparation of the socket, and the 
second step was surgical extraction of the donor 
tooth. 

In this case, A-PRF was used according 
to the protocol of J. Choukroun15. Before the 
start of the surgical intervention, venous blood 
was collected from the cubital vein using the 
Vacutainer method24 in two specially designed 

A-PRF tubes of 10 ml each, which were placed 
in a BIOBASE LC-H4K centrifuge, 
BIOBASE, Jinjan, Shandong, China, side by 
side, at 1200 rpm for 8 minutes. The fibrin plug 
was placed in a PRF box and pressed, in order 
to obtain a suitable membrane, and the PRF 
exudate obtained during pressing was collected 
in a sterile container (Figure 11). 

After the donor tooth was extracted, it 
was set to stay immersed in the collected PRF 
exudate for 3 minutes (it can stay as long as 
needed while other preparations are made). 

The socket was lined with a PRF 
membrane and the tooth was pushed into 
socked, in order for the membrane to act as a 
physical shock absorber to protect against 
excessive pressure, but also as a biological 
substrate for assisted healing(Figure 12). 

The rest of the procedures were identical 
to the first case. The surgical protocol for 
autotranslplantation is shown in Figure 
10,11,12). 
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Figure 11. The obtained PRF plugs placed in a PRF box for pressing 
 
 

 
 

Figure 12. Use of PRF in the ATT protocol 
 
 
Results 
 
According to the performed 

measurements, the following results were 
obtained. 

The depth of the periodontal 
pocket/sulcus in both cases in the first month 
postoperatively was above normal and 
amounted to 4 mm. After the third month, the 
depth of the sulcus space in the first case was 2 
mm, while in the second case, it was 1 mm 
(Table 1). 

Gingival inflammation according to the 
Sillnes and Loe index21 numerically shows the 
state of inflammation of the tissue, where the 
number 0 means the absence of any signs of 
inflammation (redness, bleeding), while the 

number 3 means the presence of pronounced 
redness and spontaneous bleeding. In the first 
case, in the first month around the transplant, 
the presence of pronounced redness and 
bleeding was observed (index 3), while after the 
third month, the inflammation was significantly 
reduced, but still present (index 1). In case 2, in 
the first month there was also pronounced soft 
tissue inflammation, but with less bleeding, 
while after the third month, there was no 
inflammation at all (Table 2). 

According to the wound healing index 
according to Morelli22, in both cases the 
wounds healed successfully, there was no 
presence of pus and mobility and loss of the 
graft but there were still signs of inflammation, 
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which in the second case completely 
disappeared after 3 months (Table 3). 

The luxation index, in both cases, 
showed significant luxation after the first 
month, much more pronounced in the second 
case (more than 2 mm), while after the third 
month, in both cases, the luxation was reduced 
to a normal, physiological luxation (Table 4). 

The radiological characteristics after the 
first month in all cases and for all parameters 

remained unchanged immediately after 
transplantation, while after the third month, a 
change was observed in all of them with the 
formation of bone tissue, shaping of the lamina 
dura, reduction of periapical lightening, and 
most importantly, root growth of several mm 
(Table 5, 6 and 7). 

 

 
 

Table 1. Depth of periodontal pocket 
 

Depth of periodontal pocket/sulcus 
 Case 1 Case 2 

After 1st month 4 mm 4 mm 
After 3rd month 2 mm 1 mm 

 
 

Table 2. Gingival inflammation according to the Silness and Loe Index21 

 

Gingival inflammation according to the Silness and Loe Index  
 Case 1 Case 2 
After 1st month 3 2 
After 3rd month 1 0 

 
 

Table 3. Wound healing index according to Morelli et al.22 

 

Wound healing index according to Morelli et al. 
 Case 1 Case 2 
After 1st month 2 2 
After 3rd month 1 0 

 
 

Table 4. Luxation according to the Grace and Smales Index23 

 

Luxation according to the Grace and Smales Index  
 Case 1 Case 2 
After 1st month 2 3 
After 3rd month 1 1 

 
 

Table 5. Presence of lamina dura 
 

Presence of lamina dura 
 Case 1 Case 2 
After 1st month no no 
After 3rd month yes yes 
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Table 6. Presence of periapical radiolucency 

 
Presence of periapical radiolucency 
 Case 1 Case 2 
After 1st month yes yes 
After 3rd month no no 

 
 

Table 7. Root growth 
Root growth 
 Case 1 Case 2 
After 1st month 0 mm 0 mm 
After 3rd month 2 mm 2 mm 

 
 
Discussion 

 
According to the literature, several 

criteria are cited as key factors in performing 
successful ATT. The recipient bed must be free 
of any infections and with a sufficient amount 
of bone that will provide good support and 
stabilization for the transplanted tooth. As for 
the donor tooth, the ideal candidate is the tooth 
with incomplete root growth, because they have 
the potential to form the root and preserve the 
vitality of the pulp. Some other prognostic 
factors that may influence the success rate are 
atraumatic tooth extraction, limited root injury 
and PDL, minimal root manipulation, and 
reduced extraoral time. All the above factors 
are associated with reducing the risk of PDL 
damage, which would lead to the most common 
complications of the autotransplanted tooth, 
such as internal/external root resorption and 
ankylosis25. 

Stojanović et al.26 in their study on 
avulsed and replanted teeth emphasized the 
meaning of the extraalveolar time and the 
splinting method. They stated that the success 
of therapy and periodontal healing depended on 
the duration and conditions of extraoral tooth 
preservation, the degree of damage to the 
periodontal ligament, and the condition of the 
pulp. The age of the patient, concomitant 
injuries and the manner and duration of 
splinting are essential to the degree and manner 
of survival of avulsed teeth in the jaws. The 
splint is placed for a period of 7–10 days and 
physiological and mechanical cleaning should 
be simple. Rigid splinting should be avoided. 

If we follow the criteria for ideal case for 
ATT, there should be no infection and 
inflammation in the persisting alveolus and 

surrounding bone. In both our cases, in the 
recipient bed, there was the presence of chronic 
inflammation. Before we decided to perform 
the procedure, we searched the literature for 
ATT in chronic infection site, but also for 
immediate dental implants in the presence of 
chronic bone infection, looking for justification 
for our procedure.  

Tsukiboshi M. et al.27 state that in the 
case of an immediate ATT, the hopeless tooth 
in the recipient site is extracted first. When the 
recipient tooth has a periapical lesion, the 
granulation tissue should be thoroughly 
removed, but care should be taken not to 
curettage the periodontal ligament of the 
extraction socket if unnecessary.  

Bell C. et al.28 state that in sockets with 
3–4 intact walls, minimal periodontal 
resorption and good primary stability, 
immediate implantation is a safe procedure, 
despite the present chronic infection. A report 
by Siegenthaler and Lindeboom suggest that 
the complication rates with implants placed in 
the infected sites compared to those of 
non-infected sites are almost the same29. 
Novaes Jr. and Novaes30 in their study stated 
success by few pre and postoperative measures 
including antibiotic administration, meticulous 
cleaning, and alveolar debridement. Hegde R. 
et al.31 concluded that immediate implant 
placement and loading represent a viable 
treatment option for infected sites when 
combined with an antibiotic regime and 
complete elimination of microbiota from the 
infection socket. 

According to the literature, we also 
strongly believe that the use of PRF products in 
infection/inflammation site has its 
anti-inflammatory properties. As Tanan K. G. 
et al.32 state, in addition to growth factors, 
several pro- and anti-inflammatory cytokines 
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can also be produced by leukocytes in PRF 
membranes. It has been shown that the release 
of cytokines continues in the three-dimensional 
architecture of PRF, starting from the early 
inflammatory period up to 21 days. Due to 
these properties, PRF can regulate 
inflammatory processes and increase 
angiogenesis. In addition, the release of these 
substances can accelerate tissue healing and 
reduce the rate of postoperative complications. 

The criteria for successful ATT are 
similarly described and divided in a large 
number of papers, but as the most appropriate 
we will take the division of Andreasen et al.33. 
Regarding the clinical examination, the 
division is made according to the following 
criteria: 1) physiological mobility; 2) no pain on 
percussion; 3) probing depth < 3mm; 4) no 
signs of inflammation; and 5) normal chewing 
function. The radiological criteria are: 1) 
normal spatium periodontale; 2) no progressive 
resorption of the root; and 3) presence of 
lamina dura. ATT is considered unsuccessful 
when there is a prolonged inflammation of the 
recipient cavity or when the transplanted tooth 
appears clinically unhealthy with persistent 
grade 3 mobility, ankylosis, or progressive root 
or bone resorption.  

Keranmu et al.34 in their study of 52 
patients with ATT, where classic manner and 
PRF were compared on 26 patients, showed 
that initial stability of the graft in the PRF group 
is better immediately after the intervention, 
which is contrary to this case. Periapical lesions 
in 23 of 26 subjects with PRF healed 
completely with new alveolar bone within 3 
months, whereas in the control group, only 9 
cases showed complete lesion healing after 
three months. In the PRF group, all patients 
showed satisfactory mastication, no abnormal 
mobility, periodontal pockets, and root 
resorption or ankylosis. In the control group, 
deep periodontal pockets were observed in 
some of the subjects. 

Jorge González et al.35 in their study on 
10 cases made a comparison of classical and 
PRF manner and showed that 10 patients had a 
functional and asymptomatic transplanted tooth 
with physiological mobility even after 1 year. 
All 10 had a positive vitality test and all 
transplants showed positive root growth (on 
average 2.01mm per year). The probing depth 
was not greater than 4 mm during the first year.  

The use of A-PRF is thought to be a 
promoter of wound healing and angiogenesis 
processes. Usage in ATT cases enhances the 
natural revascularization process of the 
transplanted tooth. Also, keeping the donor 
tooth in a PRF exudate while outside the 

alveolus may have an effect on preserving the 
vitality of cells from both the pulp and the PDL, 
thus improving the clinical outcome15.  

PRF stimulates angiogenesis through 
migration, division and phenotypic changes of 
endothelial cells. It also stimulates cell mitosis 
and induces osteogenesis without an 
inflammatory reaction. These effects work 
through a slow process that lasts at least a 
week36 and up to 4 weeks37. 

PRF can induce strong and prolonged 
differentiation and stimulation of osteoblasts 
together with fibroblasts within 14 days38.  

After 12 months of follow-up, Bakhtiar et 
al. showed radiological evidence of prolonged 
root development and closure of the apex in 4 
teeth with incomplete growth and necrotic 
pulp39.  

These "miraculous" powers of PRF are 
described and explained by various authors 
throughout the literature. Alkofahi et al.40 stated 
that this is due to the fact that PRF contains a 
dense network of fibrin and an abundance of 
growth factors such as platelet-derived growth 
factor and vascular endothelial growth factor. 
An important factor is transforming growth 
factor b1 (TGFb1) which is simultaneously 
secreted by Hertwig's coat and positively 
affects the differentiation of dental papilla cells 
to transform into odontoblasts, providing a 
suitable environment for PDL cell proliferation 
and extracellular matrix synthesis. Finally, the 
authors conclude that the benefit of using PRF 
in ATT of teeth with incomplete root growth is 
great in the early and late stages of the 
regenerative process. 

The results obtained in this study show 
certain trends that leave an impression on the 
researcher who sees and follows those cases. 
The tendency for improved early soft tissue 
healing of the wound after ATT can be seen. 
This can be seen through the reduction of the 
depth of the sulcus, the reduction of the degree 
of inflammation of the soft tissue, and the rapid 
healing of the wound without early 
complications.  

There was postoperative edema in both 
cases, but we have to mention that the edema 
was on the donor site, not on the recipient site, 
and it was due to surgical trauma of the tissue 
around the impacted teeth. There was no 
significant and unusual postoperative pain after 
the second day of surgery in both cases. 

The degree of luxation of the teeth in the 
first month, which is higher in the tooth with 
the use of PRF, can be explained by the early 
persistence of the membrane in the alveolus, 
which acts as a soft tissue barrier until it is 
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resorbed. However, later, the degree of luxation 
equalizes with the tooth without PRF. 

The data in this study indicate no 
difference in the healing of hard tissues, which 
means that in both cases the same goes 
successfully. However, the short period of 
follow-up in our study does not allow us to 
make a more detailed judgment and 
comparison with the literature. 
 

Conclusion 
 
The obtained results show a positive 

tendency for the influence of platelet-rich fibrin 
on the clinical and radiological parameters of 

the autotransplanted teeth. Extensive follow-up 
period and more clinical cases are needed for 
more specific conclusions about this topic. The 
positive results of this study encourage us to 
continue our research on this topic. 
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