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Bone Density Evaluation In Vivo after Installation of Implants Using
an Osteotome Technique: Case Report
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Abstract: The aim of our study was to evaluate bone density before and after implant placement by the osteotome

technique in vivo and human posterior maxilla.

Patient treated with implants placement in position of right upper canine and right first upper premolar by osteotome
technique. Radiological evaluation by CBCT was performed before and 4 months after surgery.

The results showed that osteotome technique achieved a significant increase in bone density in area of right upper
canine but there was not increase in area right first upper premolar. According to our results, the osteotome technique is
the best choice for implant placement in posterior maxilla but only when a low bone density is present.
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INTRODUCTION

The success rate obtained with dental implants in
various clinical situations depends to a great extent on
the volume and quality of the surrounding bone and
depends to the region treated [1, 2]. The success of
this treatment is mainly associated with the primary
stability of the dental implant, this being only one of the
fundamental criteria for ensuring osseointegration [2].

Initial stability depends on the macro and micro-
scopic design of the implant, the surgical technique and
primarily on the quality of the host bone [3].

Poor quality bone (types 3 and 4 in Misch’s
classification) is often found in the posterior maxilla [4-6],
precisely the area where the largest numbers of dental
implant failures have been described in the literature
[7-9].

Titanium implants with rough surface [10-12] and
modified surgical techniques [13] have permitted the
placement of implants in the posterior maxilla with a
success rate similar to other oral regions with good
quality bone. One of the surgical alternatives to the
conventional drilling technique is the osteotome
technique, which was initially introduced to increase the
primary stability of dental implants in the posterior
maxilla [14-171].
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When reviewing the clinical literature of oral
implants, it was found that the osteotome technique
was generally carried out in combination with sinus
floor elevation [18].

The greater implant success rate of the osteotome
technique in the posterior maxilla without additional
sinus floor elevation [19] has been attributed to, among
other factors, the peri-implant trabecular condensation
produced by the osteotomes on the cancellous maxi-
llary bone. In literature it was reported the compression
of peri-implant trabecular bone with the osteotome
technique, i.e., the ‘corticalization’ of the implant future
socket [20]. Nevertheless, to our knowledge, no bone
density study in the human posterior maxilla has been
performed to demonstrate a significant increase in peri-
implant bone density compared to the surrounding
cancellous bone as result of the osteotome technique.
Likewise, we are unaware of statistical studies that
have evaluated peri-implant bone density following the
osteotome technique as compared with the
conventional drilling technique. Hence, the aim of this
study was to determine per iimplant bone condensation
in vivo following the osteotome technique through the
use of cone beam CT scan.

MATERIAL AND METHODS

Case Report

Male patient, 41 years old, without any diseases or
drug therapy, but with previous radiographic and
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histological diagnosis of odontogenic cysts in the area
of right upper canine and right first upper premolar.

Two implants were positioned in position of right
upper canine and right first upper premolar.
Radiological evaluation by CBCT was performed
before surgery (TO) and 4 months after surgery (T1).
Misch’s classification was used for evaluation of bone
density [21].

Medical treatment provided: Amoxicillin + clavulanic
acid 2gr 1 hour before and 6 hour after surgery in the
first day, 1gr x 2/day x 2days; Clorexidina gel 3
applications / day x 10days.

Surgical Procedure

Surgery was performed under sterile conditions. In
the areas exposed to surgery 2ml of local anaesthesia
(2%  lidocaine  with 12.5mg/ml  epinephrine,
Xylocain/Adrenalins, Astra, Wedel, Germany) was
injected. The upper right alveolar ridge was exposed by
scalpel incision and mucosal flap. The osteotome
technique was performed, the implant sites were
prepared by pilot drill, followed by the spiral drilling of
cortical bone and finally preparing the spongiosa by
osteotomes of increasing diameter (Dentsply, ltaly).
Each instrument remained in the implant site for 1

minute before the next diameter was used. Finally,
implants were inserted by using continuous external
sterile saline irrigation to minimize bone damage
caused by overheating. At the surgical site, the mucosa
was closed with single resorbable sutures (Vicryl 4-0,
Ethicon, Norderstedt, Germany). Sutures were
removed after 7 days.

CT Scan Evaluation and Follow-Up

The following parameters were evaluated:
1) Preoperative bone density (time t,);

2) Bone density at the time of abutment connection
(time ty);

Bone density, according to Misch’s classification
[24] was measured with a cone beam computed
tomography (CBCT), Scanora 3Ds (Soredex, Tuusula,
Finland). The measurements were performed at time ¢,
(Figures 1-2) and t; (Figure 3-4).

Measurements of Voxel Values
Voxel values of maxillary cancellous bone were

measured in CBCT images. Cross-sectional images of
CBCT with a 2.0mm thickness were reconstructed in
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Figure 1: Bone density was measured with a cone beam computed tomography (CBCT), Scanora 3Ds (Soredex, Tuusula,

Finland). Area 13, 4 months before surgery.
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Figure 2: Bone density was measured with a cone beam computed tomography (CBCT), Scanora 3Ds (Soredex, Tuusula,
Finland). Area 14, 4 months before surgery.

; Efsin
Figure 3: Bone density was measured with a cone beam computed tomography (CBCT), Scanora 3Ds (Soredex, Tuusula,
Finland). Area 13, 4 months after surgery.



Bone Density Evaluation In Vivo after Installation of Implants

The Journal of Dentist, 2015 Vol. 3, No. 2 47

Figure 4: Bone density was measured with a cone beam computed tomography (CBCT), Scanora 3Ds (Soredex, Tuusula,

Finland). Area 14, 4 months after surgery.

the maxillary incisor region between the central and the
lateral incisors, canine region, and the first molar region
on a computer, using three-dimensional visualization
and measurement software (OnDemand3Dapp—Dental
Volume Reformat, Cybermed Inc. Irvine, CA 92618
USA). Subsequently, in each image, a square region of
interest (ROI), which was 3.6mm? (66 x 55mm) in area,
was set in the future implant site: “bone pre-operative”,
and then was set in the bone around implants of the
maxilla. The ROI value was calculated in position of
right upper canine and right first upper premolar.

RESULT

Bone density was evaluated by CBCT (Roy’s
square) 4 months before surgery (time t) and 4
months after surgery, at the time of abutment connec-

tion (time t;). About Roy’s square in position of right
upper canine area, bone density value was in time fyon
average 3934 UH (D3, DS 179,3); in time t;, on
average 672,69 UH (D3, DS 80,33). About Roy’s
square in right first upper premolar area, bone density
value was in time f, on average 658,5 UH (D3, DS
217,8); in time f;, on average 626,28 UH (D3, DS
174,30) (Table 1).

DISCUSSION

The osteotome technique was introduced in oral
implantology with the aim of improving primary stability,
as well as increasing he success rate in clinical
situations of poor quality bone, i.e., the posterior
maxilla [14-16]. In theory, osteotomes for bone conden-
sation (tapered osteotomes) provide the possibility of
achieving improved primary stability of the implant in

Table 1: Results of Bone Density’s Measurements in Area 13 and 14 before and after Surgery

Bone Density Average (UH) DS (UH) Misch’s Classification
13 area TO 3934 179,3 D3
T 672,69 80,33 D3
14 area TO 658,5 217,8 D3
T 626,28 174,30 D3
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cancellous bone through radial reinforcement of the
bone. Thus, the higher survival rate of oral implants
placed with osteotomes for bone condensation has
been attributed to an enhancement of the primary
stability of the implant due to the lateral osseo
compression of the peri-implant trabecular bone [14-17,
19-20].

However, there is a lack of experimental studies
that evaluate the course of osseointegration with the
osteotome technique compared with conventional
implant placement. In literature, it was showed in
histological and histomorphometric analysis of implant
osseointegration a benefit of the osteotome technique
in terms of increased bone to implant contact ratio in
the early phase after implant placement [21, 22]. The
biological and biomechanical outcome of implants
inserted in condensed bone was evaluated in an
animal study that demonstrated no significant
difference in removal torque testing between implant
inserted by the osteotome technique or conventional
preparation, but histological analysis demonstrate
fractured trabeculae in peri-implant bone when
osteotome technique was used [23].

Interestingly, many researchers have also demons-
trated the importance of bone microdamage as a direct
stimulus for osteoclast activation [24].

Nevertheless, in the posterior maxillae of human
cadavers a study showed that with Straumann’s
tapered osteotomes, the bone condensation is only
significant in the fifth apical area but the osteotome
technique increases new bone formation and leads to
an enhanced osseointegration of dental implants in
trabecular bone [25].

The discrepancies observed in animal models may
be attributed to differences in loading conditions,
healing times and the density of the bone selected for
the investigation, i.e., the tibiae condyle of the mini-pig
has a more compact bone than the femoral condyle of
the rabbit. It is important to mention that the osteotome
technique should not be used systematically in all types
of bone. It was reported that the use of the osteotome
technique in adequate quality bone (types 1 and 2 in
Misch’s classification) produces more bone resorption
than the standard technique [26]. This may be due to
the higher forces for bone compression applied in the
compact bone. If much force is used to insert implants,
the trauma on the bone will cause more bone resor-
ption and osseointegration will take more time [27].

Recently, systematic reviews and meta analysis of
clinical studies estimated that after 24—-36 months and
after 4-5 years, the survival rate of implants placed
using the osteotome technique, with and without sinus
floor elevation, seems to be similar to that of implants
placed using conventional drilling techniques [28-29].

The aim of our study was to evaluate bone density
in vivo and in human posterior maxilla. The results
showed that osteotome technique achieved a
significant increase in bone density in area 13 where
bone density was 393,4 (lower limit of the range D3),
but there was not increase in area 14 where bone
density was 658,5 (higher value of the range D3).
According to this result and to another our case [30],
the authors think that the osteotome technique is the
best choice for implant placement in posterior maxilla
but only when a low bone density is present (lower limit
of the range D3, D4 and D5). Then, in situation of low
bone density the simple sharp drills technique can not
guarantees a good primary stability and with other
bone regenerative technique in posterior maxilla (GBR
or bone graft) we can not achieve an immediate
implant placement. Reasons for which, when oral
implants were placed in the posterior maxilla, the
osteotome technique may be chosen as it has two
main advantages: (a) the osteotomes instead of sharp
drills minimize the surgical complications; (b) implant
placement by the osteotome technique give an higher
stability.

If the result of our case report can be proved in
further human cases, the osteotome technique may
become the standard surgical procedure in posterior
maxilla with poor bone density (type 3, 4 and 5).
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