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ABSTRACT
Introducti on. Bone loss aft er extracti ons 
may require a sinus elevati on to be per-
formed in the posterior maxilla for the co-
rrect placement of implants. Autologous 
bone is considered the gold standard, but 
has a high rate of resorpti on and morbi-
dity, leading to other alternati ves such 
as autologous tooth, with good results in 
regenerati ve procedures. This case report 
evaluates at the clinical, radiographic and 
histomorphometric level the use of the 
autologous tooth in maxillary sinus ele-
vati on and the behaviour of two implants 
placed in a delayed manner.

Case report. The case is presented of a 
48-year-old woman who came for consul-
tati on to replace the right posterior sector. 
The extracti on of 4.8 as a donor tooth was 
performed to use it as a biomaterial in a 
lateral access sinus elevati on, placing two 
implants six months aft er the interventi on, 
and evaluati ng them six months aft er their 
prostheti c loading.

Discussion. The autologous tooth in this 
case report showed 30.56% of newly for-
med bone following a six-month wait, with 
bett er results than when allograft s and xe-
nograft s were used. In additi on, diff erent 
cultural and ethnic aspects support the 
acceptance of the autologous tooth by pa-
ti ents. However, more long- term studies 
are needed to evaluate the stability of this 
type of graft  in maxillary sinus elevati on.

Conclusions. The autologous tooth in the 
sinus elevati on off ers biocompati bility, 
low incidence of complicati ons and good 
pati ent acceptance, with good clinical 
and radiographic behaviour of the im-
plants, despite the short ti me elapsed in 
this case aft er loading.
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INTRODUCTION 
Three months after dental extraction, there is a loss of 
50% of the initial bone dimensions of the socket, which 
is particularly significant in the posterior region of the 
maxilla. In this anatomical region, the loss of antral tee-
th results in three-dimensional pneumatization of the 
maxillary sinus, which may extend to the alveolar crest 
and the anterior region, the tuberosity area, and the 
zygomatic bone. This dual process of pneumatization 
and bone remodelling reduces bone availability both 
horizontally and vertically, potentially compromising 
implant treatment and its long-term stability1-6.

In such cases, the most predictable technique for bone 
reconstruction is the maxillary sinus elevation, which 
enables correct placement of implants and subsequent 
implant-supported restoration, thereby improving the 
quantity and quality of bone at the implant site. Among 
the maxillary sinus elevation techniques, the lateral 
approach is indicated when the vertical bone height 
is ≤ 4 mm, with delayed placement of the implants, 
whereas with a height ≥ 5 mm, the transcrestal sinus 
elevation technique and shorter implants are recom-
mended, or the open technique with simultaneous pla-
cement of longer implants7,8.

The lateral approach sinus lift, also known as the open 
technique, is a well-documented procedure, having 
been described by Tatum9 in 1976 and subsequently 
published by Boyne and James10 in 1980. This consists 
of raising a full-thickness flap to access the anterolate-
ral wall of the maxillary sinus, and, by means of osteo-
tomy, creating a window in the buccal cortical bone to 
expose the Schneiderian membrane. Once this mem-
brane is exposed, it is carefully detached and elevated 
until it reaches a horizontal position to form the new 
sinus floor, after which a graft biomaterial is placed. A 
membrane may be placed,

either resorbable or non-resorbable, prior to suturing, 
to prevent displacement of the graft and colonisation 
of the sinus interior by periosteum originating from the 
flap11,12.

Among the biomaterials employed in this technique, 
autologous bone is currently regarded as the gold 

standard, as it provides an effective scaffold for os-
teoconduction, contains growth factors to promote 
osteoinduction, and osteocompetent cells to facilitate 
osteogenesis. However, certain disadvantages, such 
as donor site morbidity, limited availability, and a high 
rate of resorption, may restrict its use13,14.

For these reasons, various bone substitutes have been 
utilised (allografts, xenografts, and alloplastic mate-
rials). Most of these biomaterials exhibit only osteo-
conductive properties and have highly variable re-
sorption times, ranging from very short (derived from 
polyglycolic and polylactic acid) to very long (hydroxya-
patites), whilst others may provoke immune reactions 
(allografts). Owing to these disadvantages, studies on 
the clinical behaviour of tooth material in various re-
generative procedures have increased in recent years, 
due to its similarity to human bone15,16.

Kim et al.17 described the osteoinductive and osteocon-
ductive properties of tooth material, as well as lower 
morbidity and greater patient acceptance, with its fa-
vourable clinical and radiographic behaviour having 
been demonstrated in maxillary sinus elevation proce-
dures, guided bone regeneration, and alveolar preser-
vation18.

The objective of this clinical case is to evaluate, clini-
cally, radiographically, and histomorphometrically, the 
use of autologous tooth as a biomaterial in maxillary 
sinus elevation, as well as the clinical and radiographic 
behaviour of two implants placed in a delayed manner 
following the sinus elevation, and their progress six 
months after prosthetic loading.

CASE REPORT 
This case report presents a 48-year-old woman who at-
tended the clinic for restoration of the posterior region 
of the first quadrant.

The medical history revealed no relevant medical or 
surgical antecedents, no known drug allergies, and 
no harmful habits. Intraoral examination revealed the 
absence of 1.6 and 1.7, and the presence of 1.8 and 
4.8 (Figure 1). Radiographic examination using cone 
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beam computed tomography (CBCT) revealed a resi-
dual height of 5.0 mm at 1.6, where an implant could 
be placed simultaneously, and 2.6 mm in the region 
of 1.7, making simultaneous implant placement with 
the lateral approach sinus elevati on diffi  cult (Figure 2).

Extracti on of 4.8 was planned in order to use it as the 
donor tooth, for which informed consent was obtai-
ned in advance. An anaestheti c block was administe-
red using 4% arti caine (Inibsa®, Barcelona, Spain) with 
1:100,000 adrenaline to the inferior dental nerve, the 
lingual nerve, and fi nally the buccal nerve. As the tooth 
had no associated infecti ous processes, only calculus 
was removed from the tooth using ultrasonic instru-
mentati on and the extracti on was performed as atrau-
mati cally as possible. The root surface was polished 
with turbine diamond burs under copious irrigati on, 
thereby removing the periodontal ligament (Figure 3).

The weight of the tooth, once cleaned, was recorded 
using a precision balance (Ohaus® YA 102, YA Gold Se-
ries, New Jersey, USA), registering a weight of 2.1g. The 
tooth was then secti oned into fragments ≤ 5 mm, which 
were placed dry into the mill of the Tooth Transformer® 
device (S.R.L., Milan, Italy), as indicated by the manu-
facturer. Once introduced, it was placed inside the de-
vice and the container with the liquids was added, in 
order to demineralise the tooth, releasing BMP-2 and 
type I collagen, and eliminati ng any residual toxicity. 
When all components were inserted, the machine co-
ver was closed and, by pressing the acti vati on butt on, 
the process was initi ated unti l the grinding of the frag-
ments and the appropriate parti cle size was confi rmed, 
thanks to the sieve present in the collecti ng container 
(400–800μm). Within 25 minutes, the autologous too-
th graft  was prepared and reweighed on the precision 
balance, recording a weight of 2.6g (Figure 4).
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D

Figure 1. A. Maxillary occlusal view. B. Detail showing missing 
1.6 and 1.7. C. Mandibular occlusal view. D. Lateral view of 4.8

A B

C

Figure 2. A. Pre-op CBCT. B. Residual height of 5.0 mm at 1.6. C. 
Residual height of 2.6 mm at 1.7.



 cientÍFICA dentAL   vol 21 (special supplement) 2024 23

During the preparati on of the tooth in the Tooth Trans-
former® device, a lateral approach sinus elevati on was 
performed using an anaestheti c block with 4% arti caine 
and 1:100,000 adrenaline (Inibsa®, Barcelona, Spain) of 
the posterior and middle superior alveolar nerves and 
the greater palati ne nerve. Following a parti al Neu-
mann incision with a verti cal release at the mesial an-
gle of tooth 1.5, a mucoperiosteal fl ap was raised, and 
a controlled osteotomy was performed using the Sinus 
Master III® system (MCTBIO, Gyeonggi-do, 17037, Sou-
th Korea), employing hydraulic pressure and diamond 
burs. A processed tooth graft  was placed inside the 
maxillary sinus, and a Lyoplant® resorbable collagen 
membrane (B. Braun Medical S.A., Barcelona, Spain) 
was positi oned over the graft . Aft er this step, suturing 
was performed using 4/0 non-resorbable monofi la-
ment suture (Supramid®, B. Braun, Barcelona, Spain) 
(Figures 5 and 6).

Six months aft er the maxillary sinus elevati on surgery, 
re-entry was performed for the placement of implants. 
A 3 x 7mm bone ti ssue biopsy was obtained using a tre-
phine, and histomorphometric analysis was requested, 
revealing 30.56% vital bone (Figure 7). Aft er the biopsy 
sample was taken, two bone level Naturacti s implants 
from ETK® (ETK Implants S.L, Sant Boi de Llobregat, 
Spain) were placed with an inserti on torque of 35 Ncm, 
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Figure 4. A. Recording of the preoperative weight of 4.8. B. 
Placement of the 4.8 specimen in the Tooth Transformer® device 
mill. C. Recording of the weight of 4.8 after processing. D. Appea-
rance of the processed tooth.
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Figure 5. A. Diamond bur for lateral access. B. Application of the 
diamond bur to the buccal cortical bone. C. Verifi cation of the 
osteotomy and thickness of the buccal cortical bone. D. Intact 
Schneiderian membrane.

Figure 3. A. Orthoradial section of the CBCT at 4.8. B. Occlusal 
view of 4.8. C. Exodontia of 4.8. D. Cleaning of the root surface 
of 4.8 with a diamond turbine bur. E. Condition of 4.8 before and 
after preparation.
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Figure 6. A and B. Elevation of the Schneiderian membrane.
C. Placement of the dental biomaterial. D. Collagen membrane 
over the lateral window. E. Suturing of the surgical wound.
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Figure 7. A. Histomorphometric slide. B. Histomorphometric 
study. C and D. Histological sections: Green: osteoblast. Yellow: 
osteocyte. Red: osteoclast. Blue: dentine.

C

Figure 8. A. Postoperative appearance at 6 months. B. Preopera-
tive periapical radiograph prior to implant placement. C. Place-
ment of the implants.

B
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Figure 9. A. CBCT at six months following placement of the im-
plants. B. Final height of 9.2 mm in the 1.6 region. C. Final height 
of 8.7 mm in the 1.7 region.

Microscopic
The analysed fragments correspond to vital spongy bone tissue, exhibiting irregular trabeculae of varying shape and size. The 

intertrabecular connective tissue is fi brocellular. Prndominantly loose and well vascularised. Adherent to the trabecular bone fi ssue  and 

dispersed within the connective tissue, fragments of a basophilíc foreign material of tubular appearance are identifi ed.

HISTOMORPHOMETRIC STUDY

Analysed area: mean 2,289,803 µm~ (range: 2,242,912-2,315, 180)

Vital bone: mean 30.56% (range: 22.33-46.37)

lntertrabecular conneclive tissue: mean 56.46% (rang,e: 49.49-69.17)

Tubular graft material: mean 12.98% (range: 2.93-27.53)

Osteocytes: mean 20 (range: 13-25), fi eld: 10x

Osteoclasts: mean 2 (range: 0-4), fi eld: 10x

Osteoblasts: mean 5 (range: 4-9), fi eld: 10x Diagnosis:
Viable spongy bone tissue with foreign material
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Figure 10. A. Occlusal view of the soft tissues prior to the second stage of the implants. B. Placement of healing abutments. C. Occlusal 
view with implant-supported crowns. D. Lateral view showing adjustment of the soft tissues. E. Periapical radiograph to confi rm prosthesis 
fi t.

E

Figure 11. Images at six months post-loading. A. Lateral view of the implant-supported crowns. B. Occlusal view of the implant-supported 
crowns. C. Periapical radiograph. D. Panoramic radiograph.
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and their correct positioning was confirmed in the im-
mediate postoperative period by means of a periapical 
radiograph (Figure 8). Six months after the placement 
of the implants, the patient was able to attend for the 
second stage to place healing abutments. A verification 
CBCT was performed to assess the final bone height, 
revealing an increase of 4.2 mm in the region of 1.6 and 
6.1 mm in the region of 1.7 (Figure 9).

Fifteen days after the second stage, impressions 
were taken for the fabrication of two splinted ce-
ment-screw-retained crowns on titanium bases, with 
the fit verified by a parallelised periapical radiograph 
(Figure 10). Six months after placement of the restora-
tion, a clinical and radiographic review was conducted, 
noting the favourable condition of the soft tissues (Fi-
gure 11).

DISCUSSION
In recent decades, the use of biomaterials derived from 
dental structures, such as dentine and enamel, has 
been investigated in various bone regeneration proce-
dures. This approach is based on the autologous nature 
of this material, eliminating the need for a second do-
nor site, and on the structural and chemical similarity 
between tooth and bone tissue, which confers osteo-
conductive and osteoinductive properties.

Chemically, the inorganic composition of dentine is 
70% compared to 65% in autologous bone, while the 
organic component of dentine is 20% compared to 
25% in autologous bone, with a water content of 10% 
common to both. The inorganic content is primarily hy-
droxyapatite, while the organic matter consists mainly 
of type I collagen, as well as bone morphogenetic pro-
teins (BMP)19.

Some authors consider that different demineralisa-
tion processes favour the release of insulin-like grow-
th factors (IGF), bone morphogenetic protein type 2 
(BMP-2), transforming growth factor beta (TGF-beta), 
and type I collagen, all of which are directly involved 
in osteoinduction and angiogenesis. The mechanisms 
by which demineralised dentine stimulates bone re-
generation are quite similar to the formation of newly 

formed bone when using autologous bone. Following 
demineralisation, both the bone matrix and the demi-
neralised dentine matrix have an increased capacity 
to release type I collagen, growth factors, and BMP-2, 
thereby providing osteoinduction in regenerative pro-
cedures20,21.

The inorganic content, consisting of four types of cal-
cium phosphates (amorphous calcium phosphate, hy-
droxyapatite, octacalcium phosphate, and tricalcium 
phosphate), imparts osteoconductivity to the tooth, 
permitting a low resorption rate, lower than that of au-
tologous bone, thereby ensuring greater stability over 
time20,22.

Although the use of autologous bone in bone regene-
ration continues to be regarded as the gold standard 
among biomaterials, the use of tooth, compared to 
other biomaterials employed in maxillary sinus lift pro-
cedures, such as xenografts, has resulted in greater 
bone formation and a lower amount of residual bioma-
terial. Moreover, tooth as a biomaterial demonstrates 
a greater quantity of osteoid tissue surrounding the 
particles of the treated tooth, which are subsequently 
replaced by a greater amount of newly formed bone 
over time18, 23-26.

The use of autologous bone in lateral approach sinus 
lift has demonstrated a higher rate of resorption com-
pared to other biomaterials. Pesce et al.27, in their 2021 
systematic review, confirmed the varying rates of vo-
lumetric reduction among different biomaterials after 
a six-month waiting period, with xenograft being the 
material that exhibited the least volume reduction 
(7.30 ± 15.49%) and autologous bone experiencing the 
greatest volumetric reduction (41.71 ± 12.63%), with 
alloplastic grafts (27.82 ± 15.58%) and allografts (30.23 
± 1.61%) falling in between. Indeed, due to the high 
rate of resorption associated with autologous bone, 
Khijmatgar et al.28, observed improved performance 
and a lower resorption rate when it was combined with 
different biomaterials (xenograft, alloplastic materials).

The percentage of newly formed bone obtained using 
the autologous tooth as a biomaterial in the present 
clinical case is 30.56%, six months after the lateral 
approach maxillary sinus lift. This value is similar to 
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that reported by other authors employing the tooth 
as a biomaterial, such as Jun SH et al.29, with 31.07 ± 
14.52% after four months post-intervention, or Minetti 
et al.30 with 36.28% ± 9.77% after six months. Converse-
ly, the amount of newly formed bone when using allo-
plastic grafts is 20.3–33.40% after six months of hea-
ling, 22.8% when using equine-derived xenograft, and 
16.1–23.02% in the case of bovine-derived xenografts. 
However, the use of allografts yields higher percenta-
ges of newly formed bone, around 20.47–32.1%31-34.

In a recent in vitro study, the physicochemical and bio-
chemical characteristics of dentine and enamel matrix 
obtained following processing with the Tooth Transfor-
mer® device (S.R.L, Milan, Italy) have been described. 
It appears that particle size plays a significant role in 
enhancing soft tissue healing and the body’s resorpti-
ve capacity, thereby promoting bone regeneration. In 
this context, the various devices available on the mar-
ket enable a consistent particle size between 400–800 
μm (Tooth Transformer®), 300–1200 μm (Smart Dentin 
Grinder®), and 425–1500 μm (Bone Maker®). When 
none of these devices are utilised, the particle sizes are 
highly heterogeneous, thereby delaying appropriate 
tissue healing and regeneration. Although, once the 
dentine is partially demineralised and the dentinal tu-
bules are widened, osteoclasts can more readily relea-
se the organic content from within, inducing the diffe-
rentiation of osteoblasts. With a particle size between 
800–1000 μm, better bone formation results are achie-
ved than with sizes of 426–600 μm, while results are 
very poor with particles of 180–212 μm35–38.

Apart from its potential to reduce costs, various cultu-
ral and ethnic factors may come into direct conflict with 

different types of biomaterials, such as xenografts and 
allografts, which, according to recent studies, appear 
to have the highest rates of rejection by pa patients, 
conferring another important advantage to the tooth 
when utilised39.

In the clinical case presented, the autologous tooth 
graft demonstrated good clinical, radiographic and 
histomorphometric behaviour following a lateral 
approach maxillary sinus lift with delayed placement of 
two implants, despite the follow-up period being only 
six months after

prosthodontic restoration; therefore, studies evalua-
ting other important parameters, such as marginal 
bone loss, over the long term are required.

CONCLUSIONS
The use of autologous tooth as a biomaterial in lateral 
maxillary sinus lift represents an alternative to other 
biomaterials, exhibiting excellent biocompatibility, a 
low rate of intraoperative complications, and good pa-
tient acceptance. It demonstrates a favourable radio-
graphic appearance over time, although the follow-up 
period in this clinical case is only six months after pros-
thetic loading of the implants. The behaviour of the im-
plants in the regenerated bone using tooth as a bioma-
terial exhibits good clinical and radiographic outcomes, 
despite the short period since prosthetic loading.
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