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Abstract: Tooth loss after traumatic dental injuries (TDI) often requires rehabilitation with a multidisciplinary treatment plan. In growing patients, the therapeutic approach may be different than
in adults; the scientific literature offers alternative solutions even if they involve long, complex and
uncomfortable treatments. Among the possible therapeutic options, implant-prosthetic treatment
through the use of mini-implants is presented in this complex case report with a 14-year follow-up.
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1. Introduction
Traumatic dental injuries (TDI) cause immediate damage in patients with a negative
impact on quality of life [1]. Treatment plans are often multidisciplinary, lengthy and
involve a team of dentists who must be able to solve various problems.
The difficulties in diagnosis are related to many aspects such as the patient’s age,
the presence of deciduous and permanent teeth and bone stage development [2]. Surely,
immediate treatment is important in the therapeutic management [3]. Therapeutic protocols must be chosen after careful evaluations [4]. Traumas involving the dental crown
have current consolidated protocols; the continuous development of materials allows for
conservative interventions that can restore and correct esthetics with reliable and minimally
invasive techniques [5–7]. In case of traumas involving the dental pulp, the therapy will
be more complex, even if official guidelines identify specific and predictable steps [8].
Nevertheless, in case of dental avulsion, the best therapeutic choice is tooth reimplantation,
which can be influenced by many aspects such as root maturation stage or the extra-oral
dry time.
When the treatment is delayed, guidelines are less specific and predictable. In these
instances, it is necessary to evaluate which treatment is more suitable for the specific clinical
scenario [9,10]. It is known that tooth reimplantation following dental avulsion is the first
choice of treatment. The therapeutic approach may be complicated in growing patients.
Tooth reimplantation can cause periodontal ligament inflammation, ankylosis or root
resorption. An alternative, when reimplantation is not possible, is auto-transplantation [11].
It represents the most conservative therapy, and it allows bone and soft tissue growth. In
the frontal area, it is possible to auto-transplant only premolar teeth with incomplete apex
maturation [12]. Nevertheless, possible complications may arise, such as root resorption or
non-stabilization of the reimplanted tooth [13]. After the healing of an auto-transplanted
tooth, orthodontic and conservative treatment is necessary to have satisfactory esthetics.
In case of failure or when tooth replantation is not possible, the literature recommends
other treatment options. One therapeutic alternative, widely discussed in the literature,
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After 14 days, a transfer was used to take the impression. Temporary resin crowns
were placed, and orthodontic treatment was completed. Follow-ups were scheduled
and after 6 months, orthodontic brackets were removed. After 3 months, clinical and
radiographic examinations were performed and showed good healing of soft tissues
without infection. Subsequently, temporary crowns were replaced with the final crowns.
Final crowns included cervical pink porcelain contours, in order to improve the frontal
esthetics (Figure 4). A multilayer individual EVA mouthguard was delivered to be worn
during sport activities. After 14 years, the implants were stable and bone volumes were
maintained. Occlusion was stable and from an aesthetic point of view, final crowns were
well integrated with neighboring teeth and gingival tissues.
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After 14 days, a transfer was used to take the impression. Temporary resin crowns were
placed, and orthodontic treatment was completed. Follow-ups were scheduled and after 6
months, orthodontic brackets were removed. After 3 months, clinical and radiographic examinations were performed and showed good healing of soft tissues without infection. Subsequently, temporary crowns were replaced with the final crowns. Final crowns included
cervical pink porcelain contours, in order to improve the frontal esthetics (Figure 4). A multilayer individual EVA mouthguard was delivered to be worn during sport activities. After
14 years, the implants were stable and bone volumes were maintained. Occlusion was stable
and from an aesthetic point of view, final crowns were well integrated with neighboring
teeth and gingival tissues.
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3. Discussion
Following tooth avulsion, it is necessary to make careful evaluations. The age of the
patient and root maturation stage must certainly be taken into consideration before defining
a treatment plan. The literature provides different therapeutic options, which all have positive and negative aspects. The treatment of choice for tooth avulsion is reimplantation,
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3. Discussion
Following tooth avulsion, it is necessary to make careful evaluations. The age of
the patient and root maturation stage must certainly be taken into consideration before
defining a treatment plan. The literature provides different therapeutic options, which
all have positive and negative aspects. The treatment of choice for tooth avulsion is
reimplantation, whenever and as soon as possible. If done within 60 min of loss, the
success rates are high [21]. Auto-transplantation and orthodontic space closure are both
reliable therapies even if not always indicated [22]. Decoronation can be used to maintain adequate tissue volumes by postponing therapies at the end of growth, when more
definitive procedures can be performed [23]. In a case like the one presented, the literature
presents two therapeutic options. The first is the maintenance of space followed by teeth
auto-transplantation [11]. The second is orthodontic space closure [14] followed by the
prosthetic treatment. Auto-transplantation in this case was not possible because the root
development of the premolars was complete. The orthodontic closure of the spaces in
this case in which the central incisor and the lateral incisor were missing would have
led to a serious esthetic and functional defect. However, the treatment of avulsion teeth
using implants has proved to be a very effective alternative [24]. The use of standard
dental implants in growing patients has been extensively evaluated; the most common
drawback is infra-occlusion [25]. The possibility of using mini-implants has proven to be
effective. In fact, with the correct treatment planning, it is possible to resolve the esthetic
and functional inconveniences caused by the loss of teeth. The management of the case
through the years is generally not complicated. In fact, the current prosthetic techniques
are able to adapt well to the gingival profiles even in growing patients. Another advantage
of this technique is the possibility to remove mini-implants at the end of growth in case
of infra-occlusion. The use of mini-implants in growing patients preserves bone tissue
and restores function [26]. The authors have not experienced any case of infra-occlusion
when treating patients with mini-implants. The result of this 14-year follow-up clinical
case, associated with the promising data from the literature, allows the authors to conclude
that mini-implants could be a valuable and reliable therapeutic option over time. All
precautions should be taken during this treatment such as the possibility of limiting pain
in anesthetic procedures using computerized systems [27]. Regular follow-up and use of
dental protection systems such as mouthguards should be encouraged in patients playing
sports since it would ensure protection from future traumas [28–31].
4. Conclusions
Traumatic loss of one or more tooth elements can cause serious esthetic and functional
problems in patients of all ages. The treatment is often complex and involves a multidisciplinary approach. The prosthetic implant rehabilitation with mini-implants above
presented proved to be predictable, effective, ready to be applied and easy to manage over
the years. The possibility of carrying out a fixed rehabilitation compared to a removable
one provides an evident benefit for patients’ quality of life. It also offers the possibility of
performing corrective treatments when necessary. Compared to other therapeutic options,
this technique was also found to be both less invasive and lengthy compared to standard
dental procedures, reducing the treatment-related discomfort. Therefore, the possibility
of using mini-implants for prosthetic rehabilitation following avulsion can be used as a
valuable therapeutic alternative. The clinical aspects and the long follow-up of the case
described contribute and confirm the possibility of using this technique with predictability.
The technique is very innovative and therefore there are no long-term studies. The literature analysis on mini-implants used in growing patients shows an excellent survival rate.
Randomized clinical trials are still needed to be able to further validate this technique.
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