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Abstract 

The present report details the insertion of a dental implant, subsequent to bone augmentation, in a 
medium-sized dog (15.4 kg), of common breed (Canis Familiaris), which showed a dento-alveolar trauma at 
the level of the right maxillary second premolar. The implemented treatment is presented, and the healing 
process has been discussed taking into account opinions presented in specialised literature. 
Dental implant treatment in association with a guided bone regeneration protocol was recommended to 
preserve the local morphology. The evolution was favourable after surgery. A one year follow-up period with 
monthly clinical and radiographic evaluation was considered. This therapeutic approach yielded good results. 
The report therewith evaluates biomaterials (bone autograft and bone xenograft) used for dental 
implants integration and dental implants sites augmentation, in accordance with the legislation for the 
protection of animals used for scientific purposes. 
This research suggests an in vivo experimental model for the assessment of clinical success in implant 
dentistry, not entailing the euthanasia of the specimen used, in accordance with the Directive 2010/63/EU. 
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1.  Introduction 

Recent scientific advances in the field of implant dentistry have enabled the development of 
new biotechnologies, especially bone regeneration techniques using biomaterials. A maxillary or 
mandibular dento-alveolar trauma, with corono-radicular fractures and fractures of the alveolar 
compact, may result in a certain bone defect after dental extraction and the removal of alveolar 
fragments, which requires alveolar reconstruction with bone grafts, and, after healing, a dental 
implant and a crown.  

The aim of this study was to describe the clinical management of a dento-alveolar 
traumatic defect occurring in the upper right second premolar of a common breed (Canis 
Familiaris) medium-sized dog (15.4 kg), and to show that implant-prosthetic treatment can be a 
therapeutic alternative for pets of medium or large sizes. This experimental model is useful for 
the assessment of bioactive capacity of the maxillary alveolar bone. 
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Material and methods 
 The specimen was brought to the Surgical Emergency Department of the Faculty of 

Veterinary Medicine, in Bucharest Romania, by its owner, who stated that the dog had suffered 
an aggression, consequently showing slight gum bleeding and avoiding food ingestion.For easy 
and non-traumatic examination, the sedation of the animal was decided upon.  The anesthetic 
protocol consisted of premedication with acepromazine administered by intramuscular injection 
(0.012 mg/bodyweight), followed by ketamine administration, also  by intramuscular injection 
(0.015 mg/bodyweight). This technique of general anesthesia lasts about 1.5 hours.  

 Intra-oral examination revealed high mobility of the upper right second premolar, mild 
inflammation of the adjacent mucosa, and slight bleeding in the free gingival margin. The 
clinical diagnosis was dento-alveolar fracture. Dental implant treatment in association with a 
guided bone regeneration protocol was recommended to preserve the local morphology. 
 
2.  Results and discussions 

 Firstly, the affected region was swabbed with a solution of 2% chlorhexidine 
digluconate, and the loose dental segment, as well as a portion of the alveolar process, were 
removed (Figure 1). Then, the fractured dental root of the right maxillary second premolar 
was extracted through an open extraction technique. Using a continually cooled bone drill 
running at a low speed, the edges of the bone defect were smoothed post-extraction. The 
extraction technique was customised to the dento-alveolar morphology.  

 

             
 

Figure 1. Tooth extraction.                     Figure 2. Bone sampling. 
 

 The resulting post-extraction alveolar defect was then augmented with a corticocancellous 
mandibular graft. The graft was collected from the posterior buccal region (Figure 2), as this is the 
level where the mandible in dogs is thickest, and the mandibular canal is farthest, with an average of 
3-3.5 mm, radiographically measured, the mandibular canal being closer to the medial (lingual) 
cortical bone plate, similar to that of the human species (V. NIMIGEAN [1], C.E. GEORGESCU & 
al. [2]). The mandibular bone graft was isolated using continually cooled bone drills running at low 
speed, and was then collected using surgical chisels (Figure 3). The mandibular bone defect was 
filled with Bio-Oss (Geistlich), covered with a Bio-Guide 13x25 mm (Geistlich) absorbable 
membrane, and the muco-gingival tissues were sutured with non-absorbable number 3.0 silk thread. 

 

 
 

Figure 3. The harvested mandibular bone graft. 
  

Afterwards, the mandibular bone graft was modified to fit the maxillary alveolar defect, 
and then, with a pilot drill, a hole was made in the graft so as to insert the titanium fixation 
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screw, that was 6 mm long and had a diameter of 1 mm. Only one fixation screw was used, as 
the mandibular graft applied to the maxilla was highly stable. Bio-Oss (Geistlich) 
biomaterials xenografts were applied, additionally, at the interface, and the soft tissues were 
sutured with non-absorbable, number 3.0 silk thread (Figures 4, 5). Maximum preservation of 
the keratinized mucosa was envisaged and accomplished. 

 

   

Figure 4. Mandibular graft (biomaterial) fixated and adapted to the maxillary 
alveolar defect. Bio-Oss was applied to the interface (biomaterial). 

 

                                       

              Figure 5. The graft, completely covered                Figure 6. Follow-up X-ray. 
             by sutured soft tissues. 
 

 The dog consumed soft food for 90 days following the surgical procedure. The post-
surgical evolution was favourable, with no local or general complications. Following the 
surgery, a treatment of anti-inflammatory analgesics was used, 500 mg for 24 hours, over 5 
days, and the sutures were removed after 12 days. Subsequent healing was monitored both 
clinically and through the use of X-rays (Figure 6). The mucosa was completely healed 4 
months after the surgical intervention, the region showed correct morphology, and bone 
resorption following grafting, noticeable via X-ray, was low. The fixation screw was afterwards 
removed from the graft and a personally devised stage I dental implant was inserted (Figure 7). 
The dental implant was conceived after the completing of radiographic and morphometric 
studies in the lateral maxillary region of the medium size, common breed dog (V. NIMIGEAN 
[1]). The soft tissues were sutured with non-absorbable, number 3 silk threads (Figure 8). 
 

                                       
 

         Figure 7. Insertion of the dental implant.      Figure 8. The abutment segment of the implant  
                                                                                   and the suture of the wound. 

 
Immediately after insertion, the dental implant showed very good primary stability. The 

post-surgical evolution was favourable, with no local complications, the only treatment 
applied was for pain management, 500 mg for 24 hours, during 3 days, and the stitches were 
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removed after 10 days. Epithelial tissue, connective tissue and bone integration follow-up was 
monthly, both clinically and radiographically (Figures 9, 10).  

 

                         
 

Figure 9. Immediate check-up X-ray              Figure 10. Follow-up X-ray, 
                                                                          3 months after implant surgery. 

 
92 days after the insertion, the dental implant was loaded using a nickel-chromium crown, 

cast on the basis of a previous polyether-based impression (Figure 11). In the following year 
bimonthly check-ups were performed. 5 months after the application of the crown, the evolution 
towards mixed, soft food, was good, without complications or changes to be noticed. Care 
continued in the following months. 
 

 
 

Figure 11. The cast crown in place. 
  

Both during and after the surgical interventions, H.L. MYSHIN and J.P. WIENS’s [3], 
observation regarding soft tissues was taken into account, namely “a healthy gingival mucosa is 
critical for the success of the treatment”. The attempt was to maintain as extensive width of the 
keratinized mucosa as possible, so as to minimise bone resorption and create a stable peri-
implant soft tissue attachment. For clinical evaluation of peri-implant soft tissues healing, 
traditional periodontal parameters were applied (M. QUIRYNEN & al. [4]). We considered that 
the mandibular bone graft used in this case represents the maximum standard, due to the same 
embryological development with the maxilla, even though specialised literature shows that 
mandibular graft resorption takes place at a quite high rate, 41.5% (L. CORDARO & al. [5]). 
Regarding the ideal graft, there are also controversies in literature, and so R.B. BELL & al. [6], 
show a lesser resorption rate, of 32%, in the case of iliac bone auto-grafts, despite the fact that it 
has a different embryological development as compared to the mandible and the maxilla. G. 
WIDMARK & al. [7], show that mandibular auto-grafts can be used on people with a narrow 
alveolar crest, even if the resorption of the graft could be expanded.  

 In order to quantify bone graft success, graft stability was taken into account, as well as 
complete soft tissue coverage and re-establishment of vascularisation, aspects that were also 
considered by other authors (A. SETHI and T. KAUS [8]). Regarding the embryological origin 
of bone auto-grafts, since 1983, J.E. ZINS and L.A. WHITAKER [9], have demonstrated that 
the common embryological origin of the donor region and the recipient region represents an 
important criterion for success. F. SANTORO & al. [10], proved that use of mandibular auto-
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grafts is the recommended method to solve different types of alveolar resorption. In the case of 
mandibular grafts used for the reconstruction of the maxillary alveolar region, S.M. BALAJI 
[11], reports a success rate of 81.2%. Also, F. HERNANDEZ-ALFARO & al. [12], showed that 
use of mandibular grafts combined with biomaterials is an adequate procedure for rehabilitation 
of the severely resorbed maxilla.   

 P.J. LOUIS [13], argues that even if autogenous grafts implementation was the golden 
standard in the past, recent studies have shown that vertical or horizontal augmentation can be 
successful in the case of allogenic or xenogenic grafts covered by membranes, and that the use 
of growth factors would enhance success rates consistently. Insufficient sanguine flow in the 
bone or in the surrounding soft tissue, as well as variations in local vascularisation, can 
negatively influence healing, resulting in delayed fusions, or non-fusions, between donor and 
receiving elements (A. ORYAN & al. [14]). Other authors also pointed out that angiogenesis in 
grafting areas, through the presence of capillary veins, along with reduced local inflammation, 
increases with the abundance of the inflammatory infiltration (A. BUNGET & al. [15]). 

 In order to avoid certain accidents or complications, it was taken into account that the 
trajectory of the mandibular canal in the posterior region of the mandible, for the human 
species, shows topographic characteristics similar to those of the canine species, more 
specifically, it is closer to the medial (lingual) cortical bone plate (D.J. LEONG & al. [16]). 

 For long term success, it has been considered that implant loading influences bone tissue 
formation through increased vascularisation and metabolism, resulting in bone remodelling, as 
new bone grows at interface under the pressure of loading, not in its absence; the type of 
restorative implant prosthesis plays an important role (D. BOTTICELLI & al. [17], R.A. 
LEVINE [18], G.E. ROMANOS & al. [19].  

This research suggests an in vivo experimental model for the assessment of clinical 
success in implant dentistry, not entailing the euthanasia of the specimen used, in accordance 
with the Directive 2010/63/EU. 
 
3.  Conclusions 

The therapeutic approach yielded good results. This clinical case evolution has shown 
that mandibular auto-grafts in combination with bone xenografts are biomaterials with 
favourable outcomes in bone regeneration and implant osseointegration. The posterior 
mandibular region represents an adequate alternative for the resizing of maxillary alveolar 
crests with volume deficiencies.   The report highlights that the canine may be considered a 
suitable in vivo experimental model for the assessment of biomaterials used in bone tissue 
regeneration; the study is in accordance with the three principles “Reduction, Refinement and 
Replacement” of the Directive 2010/63/EU.  
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