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ABSTRACT

INTRODUCTION: Preparation of the implant osteotomy has been classically performed using drills of various shapes to conform the site to the
implant's geometry. Drilling procedures may cause not only mechanical trauma.to the bone but also heat-induced bone necrosis, thus
representing a significant risk for failed osseointegration. As an alternative single drilling osteotomy is a technique that allows effective bone
cutting with minimally traumatic procedures and less heat generation.

OBJECTIVES: Evaluation of single drilling implant site preparation in affecting implant stability and crestal bone loss that takes place around
the implant.

MATERIALS AND METHODS: The study was conducted on thirteen patients having missing posterior mandibular teeth indicated for implant
restoration. All implants were placed using single drilling osteotomy. After 3 months, final crowns were delivered. All implants were followed
for 6 months. Clinically, each patient was evaluated for pain, swelling and stability of the implant. Radiographically, cone beam computed
tomography (CBCT) was used for the assessment of marginal bone-level and bone density.

RESULTS: There was a significant increase in bone density from immediate postoperative to the end of the 6 months. The mean of marginal
bone level from immediately post-operative to the 3rd.month was significant and from immediate to 6th month was significant. One case
displayed swelling in the first week and the implant was removed (failure case) due to lack of oral hygiene maintenance by the patient.
CONCLUSIONS: Single drilling osteotomy was a‘successful treatment procedure, with satisfactory clinical outcomes, and a low incidence of

complications.
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INTRODUCTION

The success of dental implants depends on.the concept of
osseointegration introduced by Branemark whichimplies the
structural and functional contact between the implant and.the
surrounding vital bone (1). According to Alberktsson et al.
(2) The six most important factors for establishing a reliable
osseointegration are implant ‘material, implant design,
surface quality, bone status, surgical technique and loading
conditions.

Primary stability is a critical factor that determines the long-
term success of dental implants. It is responsible for
preventing the micro motion of the implant in the bone site,
promoting natural healing and effective bone formation until
adequate biological stability has been established. Primary
stability of dental implants is highly dependent on implant
design, surgical technique and the bone density and quality (3).
The thermal and mechanical damage produced by the
drilling procedures has been associated with a combination
of variables: drill speed, drill diameter , drill geometry,
irrigation and drilling pressure. (4-8). Therefore, any
simplification of the techniques for site preparation can be
favorably accepted by both clinicians and patients. Some
improvements of the drill design and drilling technique have
been proposed in order to reduce the risk of overheating the
implant site and simplify the procedure (9,10). Moreover, a
minimally traumatic procedure is recommended for

preserving the healing potential of bone as much as possible
and to reduce crestal bone loss as well (11).

Recently, new hollow drill in a single drilling system was
developed. It was hypothesized that hollow drill design with
single drilling system results in decreasing time for surgery
(faster implant placement) and minimum bone removal for
implant site preparation and so reduces bone trauma and
micro-fractures and fasters healing time. Moreover, the
hollow design allows harvesting of bone core that bone can
be used in bone grafting materials as self-bone grafting. (12)
The present study therefore aimed to evaluate clinical
performance of a recently developed hollow drill in a single
drilling system for replacement of mandibular posterior
teeth.

MATERIALS AND METHODS

Study design

This study was conducted on thirteen patients with age
ranging from 20 to 40 years with a mean age of (29.46
+5.81) years; they were females with missing mandibular
premolar teeth indicated for implant placement using two -
stage surgery. Patients were selected from the Outpatient
Clinic of the Oral and Maxillofacial Surgery Department
Faculty of Dentistry, Alexandria University.
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Inclusion criteria:

- Patients with missing mandibular posterior teeth with
adequate bone quality and inter-occlusal space.

- Patients should have adequate oral hygiene and
periodontal condition.

Exclusion criteria:

- The patient should be free from any relevant systemic
disease that is contraindicated for implant surgery or may
affect bone healing.

- Patients with parafunctional habits.
- Heavy smoking patients (more than 10 cigarettes per day)
and alcoholism.

Informed consent

All patients received thorough explanations about the
planned treatment and its potential risks and complications,
and signed a written informed consent prior to being
enrolled in the study. It was also mentioned that the patient
had the right of withdrawal from the study anytime without
any consequences. Ethical approval for this study was
obtained from the research ethics committee, Faculty of
Dentistry, Alexandria University before beginning the study.
Materials

Implant system

All implants IBS (InnoBioSurg Co.,Ltd, Korea ) were made
of titanium alloy with SLA (Sandblasted with Large grit and
Acid etched) surface.

Implants were available in different sizes, lengths (7 - 9 - 11-
13mm) and diameters (4 - 4.5 - 5mm).-These implants had
the following features; a switched platform, a tapered shape,
a conical connection with hex base and single threads with
new design "fin threads". They were specially designed for
self-tapping which cuts through the bone with no bone
chipping while simultaneously condensing the bone, in order
to optimize the achievement of primary stability in any type
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Figure 1: A: Clinical overview. B: Mucoperiosteal flap. C:
Magic Marking Drill. D: Drilling the bone. E: Osteotomy
site. F: The bone core. G: The shape of the drill. H: the
implant shape. I: Cover screw, J: Suturing. K: Abutment in
place. L: Final porcelain restoration 3 months postoperative.

The surgical kit of IBS dental implant (IBS: InnoBioSurg Co.,
Ltd, Korea).

Drills (Figurel F, G, H)

e Magic marking drill

Used to mark the location for fixture to be placed

Magic drills

With different diameter (4, 4.5, 5, 5.5 mm) and lengths
(7,9, 11, 13 mm), hollow drill for osteotomy.

Magic depth drill

Has a forward-moving blade only

Used to secure accurate depth after removing bone core
Used to determine bone quality of the placement hole floor
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Others
o Drill stopper, Hex driver, Machine driver, Mount driver,
Torque Ratchet

Osstell 1SQ (Osstell 1SQ, Osstell AB, stampgatan 14, SE
411 01 Goteborg, Sweden.)

It is an implant stability meter that uses resonance frequency
analysis as a method of measurement. It consists of:

e Osstell 1SQ instrument.

e Probe.

e Charger.

o USB cable.

o Test peg.

Methods

A) Pre-surgical phase

Prior to implant placement, each patient was investigated
clinically and radiographically. All patients were subjected to
a detailed history taking including: personal data, medical
history and dental history. Clinical evaluation of the implant
site including inspection, palpation of the edentulous alveolar
ridge, the occlusion, and inter-occlusal space. Primary
alginate impressions for both. arches were taken and
diagnostic study models were prepared. Study casts were used
to evaluate the jaw relationship and the inter-occlusal space.
Pre-operative Cone Beam Computed Tomography (CBCT)
was done for all patients to detect any clinically undetectable
pathology, - important anatomical structures, Bone width,
implant position, angulation and depth.

B) Surgical phase

Chlorohexidine ' gluconate 0.12% mouth wash (Hexitol
mouthwash, Arab drug company, Cairo, Egypt) was used to
rinse for 30 seconds before operation. All patients were
operated under 'local anaesthesia. Crestal incision was
performed and /full thickness mucoperiosteal flap was
reflected to access the site. The implant bed was prepared
using. the new specially-designed drill. These drills are
available-with four drilling lengths (7, 9, 11, 13 mm)
characterized by different color codes, and three different
diameters (4, 4.5, 5 mm). They allow a single drilling
procedure before implant placement in bone with all types.
Drilling speed of 1500 RPM and profuse normal saline
irrigation were used throughout the drilling procedure.
Tapered implants with an internal connection and SLA
treated surface were inserted in all patients with insertion
torque 30-50Ncm. The SmartPeg was attached to the dental
implant for measuring primary stability using Osstell. A
cover screw supplied with the implant was inserted on the
implant with the use of implant screw driver. Suturing of the
flap with interrupted sutures, using 3/0 black silk suturing
material. (Figure 1)

C) Postsurgical phase
1- Postoperative instructions including: cold fomentations
to the surgical site extraorally for the same day of
operation in an intermittent manner every ten minutes
for at least 3 hours to minimize postoperative edema
and swelling and maintain daily routine oral hygiene
after surgery and Patients were instructed to eat a soft
diet for 7 days.
2- All patients received postoperative medications including
¢ Broad-spectrum oral antibiotics: Amoxicillin 875 mg /
Clavulanic acid 125mg (Augmentin 1gm Tablets, Medical
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Union Pharmaceuticals (MUP), GlaxoSmithKline, Cairo,
Egypt) in a dose of one capsule twice daily for a week

¢ Non-steroidal anti-inflammatory drugs Ibuprofen 400 mg

(Brufen tablet 400mg Abbott, Cairo, Egypt) at a dose of one

tablet three times daily for four days.

Chlorhexidine 0.12% mouthrinses (Hexitol mouth wash,
Arab Drug Co. (ADCO) were prescribed for 2 weeks to
enhance plaque control.

3- Post-operative evaluation

I- Clinical evaluation

e Patients were evaluated clinically at interval of one and
two weeks postoperatively for presence of pain using the
Visual Analogue scale (VAS) (13), Presence of Swelling
or infection and implant stability. The implant stability
measurement was examined immediately at the time of
implant insertion and at 3 months postoperatively using the
Resonance Frequency Analysis via the Osstell 1ISQ system
(Osstell®, integration  Diagnostics AB,  Goteborg,
Sweden.).

I1- Radiographic evaluation:

- Cone beam computed tomography (CBCT) (i-CAT Next

Generation, Imaging Sciences International, Hatfield, PA,-USA)

was obtained pre-operatively, 3 months and 6 months

postoperatively to assess:

1. Bone density around the implant

e Image reconstruction was performed <using. a special
software called “Ondemand 3D’ (Ondemand 3D:
Cybermed, Korea) version 1.0.7. Measurements. were
taken as follows:

e The bone density apical, buccal and lingual to the implant
was used as a known measurement in Hounsfield Unit (HU).

e Mean, standard deviation, minimum and maximum

readings were automatically displayed by the system.

2. Marginal bone level

e Marginal bone level was measured from the crest of the

implant to the apical level of the implant. This was done
buccally and lingually. Height was. recorded in
millimeters.

e The mean of the buccal and lingual bone heights was

calculated for each implant. (Figure 2

Figure 2: Radiographic follow up of case. A: Preoperative
CBCT of implant site. B: Immediate CBCT of implant site
postoperatively. C: Third month CBCT of the implant site
postoperatively. D: Sixth month CBCT of the implant site
postoperatively.

D) Prosthetic phase
After 3 months, the cover screw was removed and the
healing abutment was tightened.
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After 1-2 weeks, the healing abutment was removed and the
abutment was tightened with insertion torque 35 Ncm, and
definitive porcelain fused to metal restoration was delivered
to all patients

Statistical analysis

Data were fed to the computer and analyzed using 1BM
SPSS software package version 20.0 (14) (Armonk, NY:
IBM Corp). Quantitative data were described using range,
mean, standard deviation and median. The distribution of
quantitative variables was tested for normality using
Kolmogorov-Smirnov test. The paired t- test was used to
compare between two periods showing normally distributed
quantitative variables, while the ANOVA with repeated
measures was used to compare between more than two
periods or stages, and Bonferroni Post Hoc test. The
Friedman test was used for abnormally distributed
quantitative variables, with Dunn's Post Hoc Test.
Significance of the obtained results was judged at the 5% level.

RESULTS

Thirteen patients with extracted mandibular posterior teeth
indicated for implant placement were evaluated in this study.
Their ages ranged from 20 to 40 years. Thirteen implants
were placed; 4 mm diameter x9 mm length were placed in
three patients, 4.5 mm diameter x11 mm length were placed
in two patients, 4.5 mm diameter x13 mm length were
placed in one patient, 4 mm ‘diameter x11 mm length were
placed in three patients, 5 mm diameter x13 mm length were
placed in two patients, 5 mm diameter x9 mm length were
placed in one patient and 5.5mm diameter x11 mm length
were placed in one patient.

All patients were followed up for six months and the results
were registered as regards: clinical evaluation and
radiographic evaluation.

I- Clinical evaluation
1. Presence of pain: Pain was evaluated daily for two
weeks using visual analogue scale (VAS) (13) from 0 to 10
(0" is pain free and "10" is unbearable pain). After
surgery, five patients experienced mild pain (VAS=2-4),
three patients experienced moderate pain (VAS=5-7), one
patient experienced severe pain and four patients
experienced no pain at surgical site for 1-3 days duration.
During the follow up period, all patients felt no pain after
implant placement except one case that felt severe
postoperative pain in the first week after implant placement.

2. Presence of Swelling: In only one case, swelling in the
operated area was found in the first week of implant
placement (failure case). In the other cases, patients
continued the follow up period without clinical signs of
inflammation, peri-implant infections after implant
placement or during the evaluation period.

3. Implant stability quotient (1ISQ) was measured by Osstell
(Table 1, Figure 3). The mean implant stability quotient at
day of surgery was 72.29+5.07. There was an increase in
39 month post-operatively 76.67+6.75. The increase in
implant stability quotient in three months was statistically
significant.

Table (1): Comparison between the three periods according
to Osstell.
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3rd 6th
month month
(n=12) (n=12)

62.0-78.0 63.0-820

Baseline
(n=13)

55.0 - 83.0

79 15 +9 33 73.85 +£5.26

75.0 76.0 79.0
p1=0.707, p2=0.011*, p3<0.001*

76.46 £5.90

F: F test (ANOVA) with repeated measures, Pairwise
comparison bet. each 2 groups was done using Post Hoc
Test (Bonferroni)

p: p values for comparing between three periods

p1: p values for comparing between Immediate and 3
month

p2: p values for comparing between Immediate and 6%
month

ps: p values for comparing between 3¢ month and 6"
month

*: Statistically significant at p <0.05

Mean of ostell
P

Immediate 3rd month 6th month

Figure 3: Comparison between the three periods according
to Osstell.

One implant was removed "in the first week that was
regarded as a failure case.

I1- Radiographic Evaluation:

1. Bone density

Data were collected regarding mean peri-implant bone
density values, standard deviation and percentage of change
at immediate, 3 months and 6 months. (Table 2, Figure 4)

In the immediate post-operative phase, the .mean peri-
implant bone density was 606.8+216.8 HU with a minimum
recorded value of 230.5 HU and a maximum recorded value
of 977.2 HU.

In the third month, the mean peri-implant bone density was
933.94£194.7 HU with a minimum recorded value of 562.6
HU and a maximum recorded value of 1235.2 HU.

In the sixth month, the mean peri-implant bone density was
994.4+131.8 HU with a minimum recorded value of 806.5
HU and a maximum recorded value of 1236.9 HU. These
differences were statistically significant (p <0.05).

2. Marginal bone level

Alexandria Dental Journal. VVolume 45 Issue 2

Implants single drilling osteotomy technique.

Data were collected regarding the marginal bone level at the
mesial and distal aspects of all implants at immediate, 3
months and 6 months.

The data collected was tabulated and the statistical analysis
of the marginal bone level scores was done for all patients.
(Table 3, Figure 5)

In the immediate postoperative phase, the mean marginal
bone level (MBL) value was 9.60+1.06 mm with a
minimum-recorded value of 8.60 mm and a maximum-
recorded value of 11.56 mm.

In the third month, the mean MBL value was 9.0941.09 mm
with a minimum-recorded value of 8.19 mm and a
maximume-recorded value of 11.12 mm.

In the sixth month, the mean MBL value was 8.71+1.05 mm
with <@ minimum-recorded value of 7.74 mm and a
maximum-recorded value of 10.67 mm. These differences
were statistically significant (p <0.05).

Table (2): Comparison between the three periods according
to bone density.

Baseline
(n=13)

3 month
(n=12)

6t month
(n=12)

230.5-977.2

562.6 — 1235.2

806.5 - 1236.9

36.566'

933.9 £194.7
994.4 +131.8

Median 581.3 943.1 1012.6

606.8 +216.8

periods p1<0.001", p,<0.001", p3=0.184

F: F test (ANOVA) with repeated measures, Pairwise
comparison bet. each 2 groups was done using Post Hoc Test
(Bonferroni)

p: pvalues for comparing between three periods

p1: p values for comparing between Immediate and 3™
month

p2: p values for comparing between Immediate and 6%
month

ps: p values for comparing between 3™ month and 6" month
*: Statistically significant at p < 0.05

1000 1

g 2882 8 3

Mean of bone density

Immediate 3rd month 6th month

Figure 4: Comparison between the three periods according
to bone density.
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Table (3): Comparison between the three periods according
to MBL

Immedia 3rd
te month

6" month

MBL

Min. — Max. 0.16-0.68 | 0.36 -0.85 | 0.56-1.06

Mean + SD. 0.40+0.13 | 0.63+0.13 | 0.80+0.14 | 122.589"

Median 0.38 0.62 0.78

Sig. bet. periods p1<0.001", p<0.001", p3<0.001"

F: F test (ANOVA) with repeated measures, Pairwise
comparison bet. each 2 groups was done using Post Hoc
Test (Bonferroni)

p: p values for comparing between three periods

p1: p values for comparing between Immediate and 3
month

p2: p values for comparing between Immediate and 6
month

ps: p values for comparing between 3¢ month and 6"
month

*: Statistically significant at p < 0.05

t: Paired t-test

p: p values for comparing between two periods

*: Statistically significant at p < 0.05

0.8 1
0.7 4 ‘
0.6 4
054

0.4 4

Mean of MBL

034

0.2 4

0.14 —

0.0

Immediate 3rd month 6th month
Figure 5: Comparison between the three periods according
to MBL.

DISCUSSION

This present study was conducted on thirteen patients in
need for implant placement for their lost mandibular
posterior teeth with adequate bone quality and inter-occlusal
space. They were selected from the Outpatient-Clinic of the
Oral and Maxillofacial Surgery Department, Faculty of
Dentistry, Alexandria University.

Patients suffering from bruxism, heavy smokers, patients
receiving chemotherapy or radiotherapy and
immunosupressed patients were excluded from this study.
This was according to a study performed by Gomez de
Diego et al in 2014 (15).

As regards the surgical procedure, all implants were inserted
according to the manufacturer’s recommendations, and the
drilling was performed under profuse irrigation using normal
saline for proper cooling and to avoid overheating of the
bone tissues which would compromise osseointegration in
accordance to Strbac et al., in 2014 (16). This also matches
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findings obtained by Lee et al., in 2012 (17) and Augustin et
al., in 2012 (18).

As regards the surgical procedures, all included patients
were subjected to delicate and a traumatic surgery using
single drilling osteotomy.

This technique offers significant advantages to both the
patient and the clinician. Less time is needed for surgical
procedures and surgical site exposure, avoidance of
excessive temperature generation, mechanical damage and
high frictional forces during surgical drilling.

According to Penarrocha M et al. in 2006 (19), Jimbo R et al. in
2014 (20) and Giro G et al. in 2013 (21), Prolonged tissue
exposure is also known to have a negative effect on
postoperative course due to the increased release of pro-
inflammatory cytokines and amplified inflammatory response.
In order to achieve less hands-on time in dental implant surgery
and to improve accuracy, a simplified drilling protocol was
pursued. Therefore, a protocol with guided support, achieving
less micro movement, was set up. Previous studies have
reported that simplifications of the traditional gradual expansion
result in bone apposition to implants that is comparable with
traditional techniques.

Several publications suggested that, reducing the number of
drillsteps is. not compromising clinical results (22-24).
Limiting the duration of surgical intervention to better
healing and more patient satisfaction (25).

According to Nadine Marheineke et al. in 2018 (26), higher
accuracy of implant preparations were generated by single step
drill protocols, which might result in an increased primary
stability. Also, a reduction of the number of drilling steps leads
to a reduction of potential sources of errors. This also matches
findings obtained by Jung RE et al. 2008 (27) and Schneider et
al. in 2009 (28).

In the present study, the implant stability was measured using
the Resonance Frequency Analysis (RFA) via the Osstell 1SQ
system immediately, 3 and 6 months postoperative. RFA was
chosen as a non-invasive and reliable method to assess
variation in implant stability over time. RFA registrations are
directly related to the stiffness of the implant in the
surrounding bone: during healing an increase in implant
stability quotient (1ISQ) values presumably reflect new bone
apposition at the implant-bone interface (29).

Primary stability of implants is known to be dependent on
several factors: material, surface, diameter, and shape of the
dental implant itself as well as practical factors during the
surgery (30-32). Correct use and insertion of the dental implant are
obligatory for successful surgery. The precise site preparation of the
drilling hole and choice of corresponding drilling tools and
implant systems is very essential as well (33, 34).

Regarding the presence of pain, Pain was evaluated daily for
two weeks using visual analogue scale (VAS) from 0 to 10
("0" is pain free and "10" is unbearable pain). After surgery,
five patients experienced mild pain (VAS=2-4), three
patients experienced moderate pain (VAS=5-7), one patient
experienced severe pain and four patients experienced no
pain at surgical site for 1-3 days duration. During the follow
up period, all patients felt no pain after implant placement
except one case that felt severe postoperative pain in the first
week after implant placement.

These results are in accordance with the studies performed
by Hashem et al., in 2006 (35) and Karabuda et al., in 2007
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(36) they stated that pain following implant placement
ranged from mild to moderate on VAS. In both studies, the
peak of pain perception occurred on day one following
surgery.

From the clinical evaluation, which was extended up to 2
weeks, regarding the presence of swelling, only one implant
displayed swelling in the operated area after one week and
needed removal (failure case). Early swelling around the
implant and failure of this case could be attributed to lack of
oral hygiene maintenance by the patient and so infection
occurred in spite of the instructions given to her. This was
compatible with Al-Sabbagh M and Bhavsar | in 2015 (37)
who stated that the clinical signs of peri-implant infection
are considered to be associated with implant failures.

In this study, the mean bone density increased significantly
towards the six month post-operatively. This can attribute to
the healing of the bone around implants. These results were
in agreement with the results of Al-Sudani RJ in 2014 (38)
who studied twenty implants in the premolar and molar
region of both maxilla and mandible by using CBCT
evaluation to measure the bone density by using HU around
dental implants. The mean HU of jaw bone immediately
following implant placement was 552.28 HU and .increased
significantly to 761.33 HU after six months.

Regarding peri-implant bone level, there was statistically
significant difference in the mean of peri-implant bone level
changes toward the sixth month. This was matched to the
study that was done by Jung RE 2012 (39) and Galindo
Moreno et al 2015 (40), who stated that despite the excellent
survival rates of dental implants, long term studies have
shown 1.5 to 2 mm of bone loss around the neck of the
implant during the first year of functional loading and an
annual rate of marginal bone loss (MBL) around 0.2 mm,
after the first year.

CONCLUSIONS

Within the limits of this ‘study, the overall.conclusion that
can be drawn from this study is that single drilling
osteotomy technique has' been a highly successful,
predictable procedure. It facilitates implant insertion with
satisfactory clinical outcomes and low incidence of
complications.
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