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The studies
The sheet sums up the results of two papers published 
on the International Journal of Oral & Maxillofacial 
Implants  concerning the use of OX equine origin bone 
granules in maxillary sinus lift cases.
The first is a prospective randomized study conducted 
on 40 patients, treated alternatively with deproteinized 
bovine bone (ABB; Bio-Oss, Geistlich, Switzerland; 
n=20) or with collagen-preserved, enzymatically 
treated equine bone (EDEB; Osteoxenon, OX, Bioteck, 
Italy; n=20)1. Six months after the sinus lift, implant 
insertion was performed and bone biopsies were taken 
for subsequent histomorphometric analysis. Implant 
success at the three-year follow-up was the same in 
both groups. However, six months after the procedure, 
bone quality was higher in patients treated with EDEB 
than in patients treated with ABB. At the same time, 
the percentage of residual biomaterial was lower in 
cases treated with EDEB compared to those treated
with ABB.

cThe second is a retrospective study that involved 
77 subjects, from whom 115 biopsies were taken2. 
All patients had undergone sinus lift with collagen- 
preserved, enzymatically treated equine bone. 
Implants had been placed from a minimum of 3 to 
a maximum of 12 months after the procedure, and 
bone biopsies had been taken to assess the histologic 
quality of the regenerated tissue. Analysis of data was 
conducted by dividing the biopsies into three groups, 
according to biopsy taking time: 3-5 months, n=33; 6-8 
months, n=57; 9-12 months, n=25. The study showed 
how, already 3-5 months later, the quantity of newly 
formed bone was such as to allow implant insertion 
to be performed, and remained constant at longer 
biopsy taking times. Implant success at 3-year follow-
up was comparable in the three groups (98.3%).

1. Di Stefano, DA. et al. Int. J. oral Maxillofac. Implants 30, 1161–1167 (2015).

2. Di Stefano, DA. et al. Int. J. oral Maxillofac. Implants 31, 406–412 (2016).
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The maxillary sinus lift is a surgical technique designed to increase the amount of 
bone tissue in the posterior region of the upper maxilla when the ridge volume is not 
suitable for the execution of implant-prosthetic rehabilitation.

The technique entails making a side access window to the maxillary sinus, detaching 
and elevating the sinus membrane from the bone floor and placing osteoconductive 
material in the space between membrane and bone. Implant insertion may be 
performed concurrently or at a later surgery stage. In the latter case the implants are 
generally placed at least four months after sinus lift, to allow an adequate amount of 
new bone tissue to form.

Fig. 1 
Prospective study. 

Hematoxylin-eosin
staining of a bone 

biopsy taken six 
months after sinus lift 

with ABB 
(3.5X magnification).

Fig. 3
Prospective study. 
10X magnification 

of the bone biopsy in 
Fig 1 that makes it 

possible to appreciate 
the presence of 

newly formed bone 
(NFB) and residual 

biomaterial (RB).

Fig. 2 
Prospective study. 
Hematoxylin-eosin
staining of a bone 
biopsy taken six
months after sinus
lift with EDEB (3.5X
magnification). Notice 
the presence of newly 
formed bone tissue in 
a significant part of 
the section.

Fig. 4
Prospective study. 
The histomorphometric
analysis shows a 
statistically significant 
difference between 
EDEB (white columns) 
and ABB (gray columns) 
both in the amount 
of newly formed bone 
and in the residual 
biomaterial.



Key messages

1. In sinus lift procedures, time elapsed after 
placement being equal, OX preserved collagen 
granules promote the formation of a greater 
amount of new bone tissue compared to granules 
of bovine bone deproteinized by heating. 

2. Under the same surgical conditions, OX preserved 
collagen granules assure quicker remodeling times 
compared to granules of bovine bone deproteinized 
by heating. 

3. Regeneration events in the case of grafting OX 
bio-material in the maxillary sinus take place 

early, within three months from the procedure. This 
makes it possible to perform implant placement 
in utter safety for the patient and with the same 
degree of medium-term success as with delayed 
placement. 

4. The higher bone quality found in the graft site and 
quick regeneration time observed with OX granules 
may be attributed to the deantigenation process 
they are treated with, which is able to preserve the 
mineral structure of the original tissue and native 
bone collagen unaltered.

Fig. 5 – Retrospective study. Bone core taken
between 3 and 5 months after sinus lift stained
with hematoxylin-eosin.

Fig. 7 – Retrospective study. At different time
frames after sinus lift, the amount of newly
formed bone (NFB) found is comparable.

Fig. 6 – Retrospective study. Analysis with the
ImageJ 1.33 software makes it possible to
identify and quantify the areas corresponding
to newly formed bone (NFB; blue areas) and
residual bio-material (RB; green areas).

Fig. 8 – Retrospective study. At different time
frames after sinus lift, the amount of residual
bio-material (RB) is comparable on average.
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