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BACKGROUND: Older canines, particularly those of smaller breeds, tend to 
develop periodontal disease which puts them at risk of pathological 
fractures of the mandible, either spontaneous or associated with tooth 
extractions. RevBio has developed Tetranite®, a novel mineral-organic, self-
setting, bone adhesive regenerative biomaterial which might be used to 
address this issue as it is strong, forms durable bond to bone in vivo, does 
not migrate, and is gradually replaced with bone in a volume preserving 
process over a clinically relevant time frame. Furthermore, in multiple 
studies performed in experimental models with multiple species, including 
large animals and humans, the adhesive has been shown to be safe and 
well tolerated in a variety of anatomical locations and applications, 
including spine, cranium, long bones and the jaws. The application of 
Tetranite as a bone regenerative material and as a reinforcing construct at 
the same time is being pioneered in the present study. 
 
STUDY OBJECTIVE: The objective of this study is to investigate the use of 
Tetranite in a general patient population, as administered by veterinary 
clinicians in the community, and not in defined and experimentally created 
bony defects as done in the previous studies. The clinical outcome 
variables are alveolar ridge height preservation and volume maintenance 
following extraction of large mandibular teeth.  
 
STUDY DESIGN: This is a prospective, controlled, randomized clinical 
study. Patients accepted into the study are canines who are about to have 
extractions in the mandible, ideally bilaterally, which are expected to leave 
large osseous defects. One of the matched defects remains treated with 
standard care, while the other is restored with test article, the adhesive 
regenerative material serving both as a reinforcing construct and as a 
scaffold for bone regrowth. The patients are followed radiographically with 
periodic CT studies. The quantitative analysis consists of volumetric and 



   
 

linear measures compared between different time points and between the 
two treatment types as captured in the CT data sets. 
 
MATERIALS AND METHODS: The subjects are companion animal canines 
treated in private and academic settings by the participating dental 
specialist veterinarians. Generally, the cases selected for the study must 
present with indications for extraction of large teeth which leave matched 
large osseous defects. CT records are obtained after the extraction and 
study treatment. The treatment consists of filling one of the matched 
defects with the Tetranite-Vet (TN-Vet) material to the rim of bone contour 
and suturing for primary intention healing. The control defect is allowed to 
heal without any ridge preservation procedures. Additional CT data is 
collected at the 8 week, 6 month and 1 year time points. Changes in linear 
height of the lingual and buccal plates as well as the mid width of the 
residual ridge at precisely determined locations at mid-defect is quantified 
for all sites and time points. 
 

Study Visit 1: Treatment Site (Pre-op)  

     .  

 
Study Visit 1: Treatment Site (Post-op) 

       

 



   
 

 
Study Visit 2: Treatment Site (12 Weeks Post-op) 

 

      
 

 
Study Visit 3: Treatment Site (6 Months Post-op) 

 

       
 

 
Comparison of Radiograph of Matching Control Site, 
 Immediate Post-op (Left) vs 6 Months Healing (Right) 

 

       

 

FIGURE 1: Illustrates the clinical procedure, during which the mesial alveolus of tooth #409 is filled with TN-Vet, 
as well as the 8-week and 6-month follow-up appearance of the site. Note the loss of residual alveolar ridge 
height in the matched control, tooth #309, lower periapical images, from immediate post-extraction to 12-
months follow-up. 

 



   
 

 
FIGURE 2: Illustrates coronal plane CT image of the test (R) and control site (L) demonstrating the size of the 
matched defects as well as the size of the regenerative material deposit (TN Vet) at the extraction/implantation 
visit. Note the distances measured from the inferior border of the mandible in a specific true coronal plane which 
are used to compare changes in the ridge height at different time points. 
 

 
FIGURE 1.1: Illustrates the CT image analysis method through which the changes in ridge height are compared with 
a matched control for 8-week follow-up. 

 



   
 

 
FIGURE 2: Illustrates the CT image analysis method through which the changes in ridge height are compared with a 
matched control for 6-month follow-up. Note the progressive remodeling of the sites and the ridge height changes 
in the control site. 

 
PRELIMINARY RESULTS: As of the date of this presentation 13 subjects 
have been treated and 4 study subjects have returned for at least one 
follow-up after at least 6 weeks post-op. Mean residual ridge height 
change in millimeters and as percentage change relative immediately 
post-extraction is presented in Table 1, below. 
 

SUMMARY OF THE CLINICAL STUDY DATA AT 8 WEEK FOLLOW-UP (MM, N=4) 

Site Type CONTROL TREATMENT 

Measurement 
Location 

Buccal Mid-ridge Lingual Buccal Mid-ridge Lingual 

 Height Change Height Change Height Change Height Change Height Change Height Change 

Immediate Post 
Extraction 

8.9  4.8  11.5  9.5  4.1  11.4  

Immediate Post 
Implantation 

8.9 N/A 4.8 N/A 11.5 N/A 10.4 0.9 9.9 5.8 11.4 0.0 

8 Week Follow-
up (n=4) 

7.9 1.1 7.1 2.3 10.5 -1.0 10.0 0.5 10.7 6.5 11.3 -0.1 

Post Op % 
Change 

N/A N/A N/A 6.5% 239.7% -0.6% 

8 Week % Change -9.0% 118.8% -9.9% 6.8% 241.6% -0.6% 

TABLE 1: Tabular representation of residual ridge heights at three anatomical locations; buccal plate, lingual plate, 
and mid-ridge; and their change over 8 weeks.  

 

 
One subject has reached the 6-month time point in the study. Ridge 
height change data is presented in Table 2, below. 
 



   
 

SUMMARY OF THE CLINICAL STUDY DATA AT 6 MONTH FOLLOW-UP (MM, N=1) 

Site Type CONTROL TREATMENT 

Measurement 
Location 

Buccal Mid-ridge Lingual Buccal Mid-ridge Lingual 

 Height Change Height Change Height Change Height Change Height Change Height Change 

Immediate Post 
Extraction 

8.8  6.6  14.0  8.9  5.3  14.0  

Immediate Post 
Implantation 

8.8 N/A 6.6 N/A 14.0 N/A 10.3 1.4 12.3 7.0 14.0 0.0 

6 Month Follow-up 
(n=1) 

8.2 0.6 8.9 2.3 12.5 -1.5 10.7 1.8 13.9 8.6 13.9 -0.1 

6 Month % Change -6.7% 35.2% -10.7% 19.7% 162.8% -0.7% 

TABLE 2: Tabular representation of residual ridge heights at three anatomical locations; buccal plate, lingual plate, 
and mid-ridge; and their change over 8 weeks. 

 
The summarized percentage change data is presented graphically for the 
8-week and the 6-month results as percentage change in height at the 
three anatomical locations.  
 

 
FIGURE 3: Maintenance of residual ridge height, at the buccal and lingual plate locations, and regeneration of 
medullary bone at mid-ridge location in the TN-Vet and control groups as a function of location relative immediate 
post-extraction height, expressed as mean percentage change (N=4). 
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FIGURE 4: Regeneration and maintenance of residual ridge height in the TN-Vet and control groups as a function of 
time (6 month follow-up) and location relative immediate post-extraction height, expressed as percentage change. 

DISCUSSION: The preliminary data demonstrate and quantify several 
patterns. The first is that under natural healing conditions of the residual 
ridge following tooth extraction the lingual and buccal bone plates lose 
significant height, between 6.5 and 10%, during the initial 8 weeks post-op. 
This is a well-recognized and problematic process since these dense bone 
structures contribute most of the strength to the mandible, as predicted 
by the beam laws. The risk of mandibular fracture is therefore increased 
through ridge height loss. The second pattern is that the cancellous, 
medullary bone fill significantly fills the void generated by tooth extraction 
in the first eight weeks. The results further demonstrate the capability to 
prevent the buccal and lingual plate resorption by the application of the 
Tetranite. For the cohort, rather than a loss of 10% experienced at the 
control sites, the test procedure limited loss of the lingual plate to less than 
1% and actually augmented the buccal plate height by 6.5%. Furthermore, 
the recovery of the volume within the B-L mid-ridge zone with the use of 
the biomaterial was two-fold greater in this patient population and was 
immediate. The Tetranite adhesive dental bone scaffold material is 
osteoconductive, leading to bone replacement within months. Additionally, 
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Tetranite is robustly adhesive, reinforcing the mandible immediately on 
application.  
 
CONCLUSIONS: The preliminary results from the ongoing multicenter 
controlled study of post extraction ridge height preservation demonstrate 
that significant resorption of the residual ridge can be prevented, and 
volume can be augmented through the use of Tetranite Vet adhesive bone 
scaffold immediately following removal of large teeth in the canine 
mandible. It is expected that such treatment would lead to lowering the 
risk of pathological fractures. 
 
STUDY STATUS: As of this writing, our clinical trial population consists of 
11 canine patients. We began with 13 enrolled participants but ultimately 
disqualified two of them for health reasons. Of the remaining 11 patients, 
we anticipate 5 will complete their timepoints by our User Handling Trials-
-July 16th. In order to go into Veterinary Dental Forum with as much data-
based momentum as possible—we hope to enroll an additional 9 qualified 
patients by October 21st bringing the total number to 20. 
 
 
APPENDIX:  

Canine 
Enrollment 
Sequence 

Investigator 
Site 

Record 
Number 

Initial Visit 
Date 

Short Term 
Visit Date 

Estimated 
Long Term 
Visit Date 

1 Dr. Bannon Study ID 11  03/05/20 05/20/20 03/05/21 
2 Dr. Crowder Study ID 29 03/12/20 05/28/20 03/12/21 
3 Dr. Buelow Study ID 7 04/23/20 06/30/20 04/23/21 
4 Dr. Bannon Study ID 12 06/02/20 07/21/20 12/14/20 
5 Dr. Crowder Study ID 17 11/25/20 03/01/21 11/25/21 
6 Dr. Juriga Study ID 21 12/02/20 01/28/21 06/02/21 
7 Dr. Juriga Study ID 24 12/02/20 01/28/21 12/02/21 
8 Dr. Juriga Study ID 25 02/25/21 04/08/21 02/25/22 
9 Dr. Snyder Study ID 5 03/25/21 06/25/21 09/25/21 
10 Dr. Buelow Study ID 9 04/09/21 07/09/21 10/09/21 
11 Dr. Snyder Study ID 2 04/21/21 06/21/21 04/21/22 
12 Dr. Juriga Study ID 22 04/30/21 07/30/21 10/30/21 
13 Dr. Snyder Study ID 4 05/26/21 08/18/21 11/22/21 

 


