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ABSTRACT

Introduction: The ideal insertion torque values for placing dental implants to be immediately loaded is unknown, therefore it may be useful to
evaluate the effect of insertion torque values on immediately loaded dental implants.

Objectives: was to evaluate clinically and radiographically the placement of immediately loaded single implants inserted with high insertion torque
(> 70 N.cm).

Materials and Methods: This study was conducted on twelve patients divided in to two groups (study group and control group) with missed
mandibular posterior teeth, Zimmer Swissplus Implants were inserted using Aseptico motor implant system, insertion torque was measured
digitally. In the control group implants were inserted with medium torque (25-35.N.cm) while in the study group implants were inserted with high
torque (>70 N.cm).

Results: There was a statistically significant increase in bone density around the implants in the study group at 6 months postoperative compared
with the control group.

Conclusions: the use of high insertion torque (up to 70 N.cm) neither prevented osseointegration nor increased marginal bone resorption around
tapered multithreaded dental implants placed in posterior mandible. Also there is statistically significant correlation between insertion torque and
bone density around implants placed in posterior mandible.
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INTRODUCTION

Implant stability depends on  the direct mechanical
connection between implant surface and the surrounding
bone and can be divided into primary and secondary
stability (1).

The goal of achieving primary stability at the time of
implant placement is to limit excessive micromotion at
the bone-implant interface, which could fracture
regenerating bone and prevent osseointegration (2-4).

The use of a slightly narrower final drill with a tapered
implant design has been often associated with elevated
insertion torque (IT) (5-6) and localized bone
compression (7). Both of these factors may help to
increase primary implant stability.

Factors such as bone density, length, width, type of
implant and surgical technique may interfere with
primary implant stability (8).

The clinical measurement that assesses primary
implant stability is IT. High IT indicates that the implant
is well fixed and mechanically stable within the bone
tissue (9).

Implant stability can be measured by non-invasive
clinical test methods, one of these quantitative methods
is the insertion torque described by Johansson and Strid (10).
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This method records the torque required to place the
implant and provides valuable information about the
local bone quality.

Measurement of the cutting resistance of the jaw bone
(insertion torque) (measured in Newton-centimeters),
where 1 Ncm is the torque generated by a force of 1 N
acting on a lever of 1 cm in length is performed
intraoperatively (11, 12).

IT corresponds to a combination of the cutting friction
of the tip of the implant in the bone, and the friction
between the implant surface and the hole in the bone. If
the hole is narrow or the bone quality is high the torque
will be higher. The torque will also depend on how sharp
the cutting tip of the implant is, on the surface properties
of the implant, on the lubrication of the preparation
(blood) and also on the design of the implant itself. For
instance if the preparation is cylindrical and the implant
is tapered, the insertion torque will be higher. May be
most important is the diameter of the implant, a narrow
implant will have lower insertion torque than a wide
implant in the same bone (13).

The aim of this study was to evaluate the outcome of
immediately loaded single implants inserted with high
insertion torques (> 70 N.cm).

40



Gawish et al.

MATERIALS AND METHODS

A total of 15 implants were placed in the mandibular
posterior region. Each patient was informed about the
study’s aims and gave informed consent.

Inclusion criteria

Age ranged between 25 and 40 years, good oral
hygiene, mandibular posterior missing teeth, suitable
inter-occlusal distance at the edentulous area to allow
implant placement and its fixed prosthesis, adequate
bone quantity and quality, acceptance of treatment plan
and signature of informed consent.

Exclusion criteria

Radiotherapy at the head/neck region within the last
12 months, uncontrolled diabetes, pregnancy, poor oral
hygiene and/or motivation, drug or alcohol abuse, active
inflammation/infection in the sites of implant insertion,
smoking >10 cigarettes/day and severe bruxism or
clenching.

Patients were divided to two groups each group
containing 6 patients (control group and study group);
Zimmer SwissPlus implant system was used in this study
(Zimmer implant system companyl800 West Center
Street Warsaw, USA). A preoperative
orthopantomogram and cone beam .computerized
tomography (CBCT) (Kodak CS 9300 CBCT machine)
with software (OnDemand 3d app) (Fig.1) were done for
patients of the two groups.

Surgical technique

Inferior alveolar nerve block and long buccal nerve
block local anesthesia were given; the surgical field was
then cleaned with a tincture iodine swab.

11.69 [mm]

Fig. 1: Preoperative CBCT done for patient.
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The flap design used was three incision-lines flap
(Pyramidal flap), to adequately expose the surgical field
which was done using Bard-Parker scalpel number 15,
then full thickness mucoperiosteal flap was reflected, the
osteotomy was prepared by drilling using pilot drill
followed by the successive drills till reaching the final
drill which corresponds to 0.5 mm less than the diameter
of the selected implant. Drilling was made under copious
external irrigation by normal saline as cooling system,
depth of the drilling was monitored using depth gauge,
and parallelism was checked using paralleling pins.

After drilling and debridement, the implant was
held by its cover and inserted into the osteotomy site and
screwed using Aseptico implant motor system (Aseptico
dental equipment 8333 216th Street SE Woodinville,
USA) (Fig.2), the insertion torque was adjusted digitally
according to resistance of bone which corresponds to
bone quality, the inserted implants were then grouped

according to insertion torque.
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Control group: Implants were inserted with medium
insertion torque (25-35 N.cm) using Aseptico implant
motor system, Study group: Implants were inserted with
high torque (> 70 N.cm) using the same motor.

Immediate loading with ready-made acrylic crowns
(Provyl, Dentsply®, USA) which were prepared to be 2
mm free from occlusion and then placed using temporary

Fig. 2: Aseptico implant motor

cement. After 3 months temporary crowns were removed
and final porcelain crowns were inserted.

Clinical follow up: All the patients in the two groups
groupl (control group) and group 2 (study group) were
examined clinically for probing depth, papillary bleeding
and implant mobility after implant placement
immediately and at 3 and 6 months intervals. Mobility
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was tested using back and forth pressure of
approximately 500 gm by two instrument handles.

Radiographic follow up: All the patients in the two
groups were examined radiographically immediately
postoperative by standardized periapical x-ray films
using XCP film holder to serve as a baseline for
measurement (Fig.3), and after 3 and 6 months using
periapical x-ray & CBCT (Fig.4). Bone height was
measured using CBCT software, while bone density was
measured (in pixels) using Image J software.

Fig.3: Immediate postoperative periapical x-ray.
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Fig. 4: Postoperative CBCT after 3 months.

RESULTS

This study was done on 15 implants placed in 12
patients, in all the studied patients the age ranged from
25- 40 years, with a mean of 27 years, the sizes of the
implants used are shown in the table of sample
distribution (Table 1).

After implant placement cases were classified into 2
groups (n= implants). Group 1 (control) (n=7): Implants
were inserted with medium torque (25-35 N.cm).
Group 2 (study) (n=8): Implants were inserted with high
torque (>70 Ncm)

As regards gender, there were 8 males and 4 females
in all the studied patients with equal distribution in both
groups, 4 males and 2 females in the study group and the
same in the control group.
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Age | Gender | #Implant | Implant size

Case 1 32 male _’ 4.1mm %12 mm
Group I 6
(Control | Case2 28 male 4. Ilmmx10mm
group) ’5_

Case 3 37 male 4. 1mm x12 mm

N
N

Case 4 26 female 4. 1mm x12 mm

Case 5 35 male 4. 1mm x12 mm

Case 6 27 female 3.8mm X12mm

Group Case'l 26 female 3.8mmx10mm
I
(Study Case 2 33 male

group)

4. Imm x12 mm

Case 3 28 male 4.1mm %12 mm

Case 4 35 male 4. 1mmx10mm

Case 5 37 male 3.8mm x10mm

4. 1mm x12 mm

Case 6 34 female 4. 1mmx10mm

dEnaany

Table 1: Showing sample distribution in the current study.

Clinical Follow Up:
Probing pocket depth: Mean probing depth values and
standard deviation for both groups were measured
immediate post-operative, at 3 months and 6 months.
The difference in probing depth values was found to be
statistically insignificant (Z= 1.206, p-value= 0.254).

Papillary bleeding index (PBI): The intensity of any
bleeding provoked was recorded on a 0-4scale
(Muhlemann/ 1981) (14). The difference in (PBI)
readings between the two groups was found to be
statistically insignificant (LR=2.773, p-value = 0.428).

Mobility: According to the clinical implant mobility
scale ( 0-4 scale) Mckinney and Koth (15) none of the
implants of both groups showed any signs of mobility
throughout the evaluation period except one implant in
group 2 which showed mobility after two weeks and was
removed and excluded from statistical analysis. i.e.
mobility score was 0.
Radiographic results

Evaluation of marginal Bone level around the
implant: Mean marginal bone level values and standard
deviation at 3 months and 6 months of both groups are
shown in (Table2, Fig.5)

25

M study group

2 M control group

15

Mean

1

05

0 1=
after 3 months after 6 months

Marginal bone height

Fig. 5: Comparison between the study group and the control
group according to the marginal bone height.
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Marginal Control group Study group Test of
bone height (n=7) (n=7) significance
(mm) (p value)

After 3

months 1.50-2.60 2.00-3.00 Z=1.431
Min-Max 2.18+0.38 2.48+0.30 (0.19)
Mean+SD

After 6

months 1.40-2.30 2.00-2.80 7=2.014
Min-Max 1.98+0.30 2.32+0.28 (0.53)
Mean+SD

Table (2): Comparison between the study group and the
control group according to the marginal bone height.
Z= Mann Whitney test * Significant at p <0.05

At 3 months, the mean marginal bone level for control
group was 2.18 + 0.38 and the mean marginal bone level
for study group was 2.48 = 0.30. At 6 months, the mean
marginal bone level for control group was 1.98 £+ 0.30
and the mean marginal bone level for study group was
2.32 + 0.28. This difference in marginal bone level
values was found to be statistically insignificant
(Z=2.014, p-value= 0.53)

Evaluation of bone density around the implant: Mean
peri-implant bone density values and standard deviation
immediately post-operative, at 3 months and at-6 months
of both groups are shown in (Table3, Fig.6)

 Control group
120

M Study group

100

80

60

Mean

a0

20

Immediate post-  After 3 months After 6 months
operative

Bone density

Fig. 6: Comparison between the study group and the control
group according to the Bone density

Bone density Control group Study group Test of
(Pixel) (n=7) (n=7) significance
(p value)
Immediate
post-operative
Min-Max 78.0 -96.22 81.18 -141.10 Z=0.128
Mean+SD 82.23427.36 85.234+39.03 (0.548)
3 months
Min-Max 83.25-184.00 85.14-172.12 7=0.256
Mean+SD 87.65+49.51 90.22+35.20 (0.312)
6 months
11\\441“'1;4;‘1’; §7.25-185.16 | 93.15-204.13 7=0575
can 98.84+41.6 112.8439.53 (0.008)"

Table (3): Comparison between the study
control group according to the Bone density.
* Significant at p < 0.05

Z= Mann Whitney test

group and the
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Immediate post-operative
The mean bone density value for control group was
82.23 + 27.36, while the mean bone density value for
study group was 85.23 £ 39.03. This difference in bone
density values was found to be statistically insignificant
(Z=0.128, p-value = 0.548).

At 3 months, the mean bone density value for control
group was 87.65 £ 49.51, while the mean bone density
value for study group was 90.22 + 35.20. This difference
in bone density values was found to be statistically
insignificant (Z= 0.256, p-value = 0.0.312).

At 6 months, the mean bone density value for control
group was 98.84 + 41.6, while the mean bone density
value for study group II was 112.8 + 39.53. This
difference in bone density values was found to be
statistically significant (Z= 0.575, p-value = 0.008).

DISCUSSION

The successful outcome of any implant procedure
depends on a series of patient-related and procedure-
dependent parameters, including general health
conditions; biocompatibility of the implant material, the
microscopic and macroscopic nature of the implant
surface, the surgical procedure and the quality and
quantity of the local bone (16).

Several other researchers have also reported that they
sometimes had to use a manual wrench to finalize
implant placement, and therefore had no mean to register
the true peak insertion torque (4, 17).

In the present study implants were placed using
Aseptico motor implant system which is rated up to 80
N.cm for implant applications and works with any
conventional or mini implant system. The insertion
torque can be adjusted and measured digitally.

In the present study, no negative effects of high
insertion torque on marginal bone loss could be detected.
It is possible that other more heterogeneous implant
designs with marked steps and edges along the implant
surface may result in bone resorption when using high
insertion torque because of stress concentration.

Regarding the implant mobility, no detectable clinical
mobility of anyone of the used implants was detected
throughout the evaluation period. This was confirmed by
radiographic evaluation that revealed the absence of peri-
implant  radiolucency.  This  indicates  proper
osseointegration of all implants. The absence of implant
mobility is considered to be the most important criteria
for implant success in accordance with Porter and Von
Fraunhofer in 2005 (18).

From our clinical evaluation throughout the follow up
period which was extended up to six months, only one
patient from group II complained from pain, tenderness
and swelling after two weeks and the implant failed and
excluded from the study, this was attributed to bad oral
hygiene and patient negligence.

As regarding bone density around the implant it was
measured by Image J software (Image J, U. S. National
Institutes of Health, Bethesda, Maryland, USA) on serial
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periapical standardized radiographs made by long cone
paralleling technique using XCP film holder. These
standardized radiographs were taken immediately post-
surgery and at 3 and 6 months follow up periods to
detect changes in bone density around the implants. Both
groups showed an increase in bone density from
immediately after implant placement to three months and
continued to increase at six months. Group II showed
higher bone density values than group I immediately
after implant placement and throughout the whole
follow-up period, this difference was found statistically
significant.

The increase in peri-implant bone density may be
attributed to the immediate loading of implants of both
groups. The effect of immediate loading on peri-implant
bone density was demonstrated in a clinical study by
Barone (19) in 2003 which compared immediately
loaded implants in partially edentulous patients, the
radiological assessments showed that the mean bone
density was higher in the immediately loaded group than
in the unloaded group, the differences between the two
groups of oral implants were statistically significant.
Thus it was concluded that immediate loading seems. to
increase the ossification of the alveolar bone around
endosseous implants.

A recent study by Dorjpalam and Hee (20) in 2013
showed that the IT and initial stability increased
according to the increase in the bone density, resulting in
a strong positive correlation. In other words, the initial
stability was shown to be highly dependent on the bone
density. The IT also increased according to the thickness
of the cortical bone, and a slight increase was observed
for initial stability. This shows that the volume of high
dense cortical bone affects the initial stability.

CONCLUSIONS

Within the limitations of this study, the following
conclusions can be listed:

e The use of high insertion torque (up to70 N.cm)
neither prevented osseointegration nor —increased
marginal bone resorption around tapered multithreaded
dental implants placed in posterior mandible.

* Based on the results of this study, the values of
insertion torque do not affect bone healing, and there are
no radiologic signs of bone necrosis for values of
insertion torque above 70 N.cm.

* Immediate loading of dental implants have no
adverse effects on osseointegration and /may increase
bone density around the implant.
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