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ABSTRACT

INTRODUCTION: Dental implants are considered stable tools for replacing missing teeth, achieving long-term success rates above 90 percent, and

their use in dental practice has become normal. One of the reasons to this success is the prim,

main factors that play a role in stability.

OBJECTIVES: The purpose of this study was to compare the role of the Macro thread

the use of the Resonance Frequency Analysis (RFA).

MATERIALS AND METHODS: The study was carried out on 6 patients, each o
lower jaw. All the right sides received Micro thread design implant (dentium implant,) and the le
AnyRidge). After dental implants were placed in their sites, the stability was measured by using th

RESULTS: The mean implant Stability value for Group A was 70.57+5.74 immediately post-operati
84.29+6.02 on the 6 month, for Group B was 63.29+6.58 immediately post-operatively, on the 3 month 70.5

and at 6th month was 463.83+ 74.44.
CONCLUSION: The Micro thread design implants shows
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INTRODUCTION
Dental implants are co
effective ways of misS
success rates more than 909
their use has become familia
of successful osseointegratio
implant (1).

the most well-known
ement. Realizing

critical choices of the treatment 0
missing natural teeth. Since then,

manufacturers and several designs are
Recently, a variety of implant lengths, $
platform connections, thread forms, a
available, where these variations in impla
can aid in primary stability (initi
Osseointegration. It has been reported that'implant design is a
vital parameter for obtaining primary stability (2). Also, the
presence of Osseointegration is crucial to evaluate implant
success (3).

Various mechanical factors form the effective connection
between an implant and its surrounding bone. One of these
factors is the design of implants which Specifies stability and
distribution of pressure during the process of osseointegration
(3), where the implant designs contain macroscopic features
include (body design and thread geometry) and the
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reliability of an implant. Implant design is one of the

the Micro thread design on implant stability through

issing teeth on each side of posterior area in the

ived Macro thread design implant (Megagen

e Frequency Analysis (RFA) to assess the
ths.

e 3 month to 77.14+6.74 and reach

on the 6 month 77.14+4.53. The

e 3 months was 439.54+70.49

, and surface coatings).
al design of the implant itself can increase the

tability as well as the structural features of an implant effect
on primary contact to improve the implant's initial stability. It
plays a major role in developing the ability to resist forces
during the Osseointegration process (3).

There are many factors have not been adequately studied that
could have effects on bone remodeling in the postoperative
period, and implant thread design is one of these factors,
including thread pitch, depth, and shape e.g., V-shape, reverse
buttress, block) (4).

Several studies have shown various surface features that play
an essential role in the implant during the initial stage of bone
integration. Macro irregularities such as grooves and pores of
different dimensions, known to be the parameters of implant
design. Implant threads were introduced to improve the initial
contact with the bone, increase the surface area and thus
dissipate interfacial tension (5). Other studies have also stated
the thread designs resulting in superior bone response to that
surface with modification of the implant surface treatment
methods (5).

Aim of the study is comparing between the role of Macro
thread design and the Micro thread design on implant stability
through use Resonance Frequency Analysis (RFA).
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This study proposes that this Macro thread design may have
similar results to Micro thread design in their effect on the
stability of the implant.

MATERIALS AND METHODS
Appropriate ethical clearance was obtained from the
institution at which the study was conducted. Where all
patients received thorough explanations about the planned
treatment and its potential risks and complications and signed
a written informed consent form before being enrolled in the
study. It was also mentioned that the patient had the right to
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.

Study design

The present study was a randomised controlled clinical trial
(split mouth design) performed in six patients with 14 dental
implants. Each patient in attendance received one implant on
each side, except for one of those patients who received two
implants on each side, (Seven of the implants were M3
thread design Megagen Any Ridge and the other seve

Surgery, Faculty of Dentistry, Universi

The dental implants were divided into two groups

Group (A): On the right side consist of 7 implants w

thread design.

Group (B): On the left side consist of 7 implants with Mag

thread design.

Criteria for patient’

Inclusion criteria: A

healing, a mandibular e@

and a sufficient volume of

Exclusion Criteria: Syst

considered to have a negatiV

dental implant success: (poor

8% ], heavy smoker, para de

bisphosphonate, history of radia

neck affecting the proposed i

medication adverse to

chemotherapy].

Materials

Group (A): Dentium Implant System

e Micro thread design was placed on the

o Tapered design, Extended cutting ed
design.

e The size of the implant that was pla
mm diameter and 10mm length.

Group (B): Megan Implant System (AnyRidge)

e Macro thread design was placed on the left side.

e Incorporates a novel thread design, which includes
rounded, non-cutting edge, wide thread depth, and
increased thread pitch compared to a conventional thread
design.

e The size of the implant that was placed in this study 4.0
mm diameter and 10mm length.

Pouble thread

d in this study 4.0
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Surgical kit
This includes the surgical instruments used for flap reflection,
an electric motor with irrigation system, drills with different
sizes for each system, guide drill, drill extension countersink,
depth gauge, and parallel pins, drivers, hand wrench, ratchet
wrench, a contra-angle handpiece, and Osstell.

Pre- operative Stage

Each patient was evaluated by taking appropriate history and
thorough clinical examination. Initial periodontal treatment
was completed, including scaling and oral hygiene training.
Preliminary

and diagnostic test designs, the primary alginate

s taken, clinically as well as on the study design,
elationship, interocclusal space that could

implant abutment, and potential crown
ted.

height, panoramic
ct the presence of any

BCT) was done to
ridge, length, and
, approximation to

ere operated under local anesthesia
pck technique), using Articaine with

vasoconstrictors (
e Mid crestal i
blade No.15
ide of the p

on was done down to the bone with a
§ utilized, including one tooth on either
posed implant site. (Figure 2A, 3A)

on was performed by a periosteal elevator.

acement procedures are done in compliance with

ufacturer's instructions.

electric motor was used to prepare the implant site

ogether with a low-speed high torque handpiece
externally irrigated.

e Sterile saline was used during the preparation of the
implant site for external irrigation.

e The preparation of the bone site was undertaken using the
1 mm pilot drill with external irrigation. It adjusted the
electric motor to 1000 rpm.

e The initial drill 2 mm was used to reach to the
predetermined length.

e Sequential drilling has been done up to the final drill.
(Figure 2B, 3B)

e The depth gauge and path indicator were used to assess the
osteotomy site depth and to test the implant's parallelism.
(Figure 2C, 3C)

e The implant was inserted manually into its bed under
moderate apical pressure until it stopped. Then the implant
was inserted into the final mounting depth by a ratchet
wrench. (Figure 2D, 3D)

e Osstell smart peg connected to the fixture and initial
stability measurement taken. (Figure 2E, 3E)

e Cover screw was inserted and secured into the implant's
occlusal opening. (Figure 2F, 3F)
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e Flap repositioned after the surgical site was irrigated and dry.
o 3.0 black silk suture material used to suture the flap.

aph after 3
final

months postoperative CBCT- (c)
restoration after 6 months postoperative.

¥ AL e

Figure (2): (@) Mid Crestal Flap Reflection. (b) Drilling the

bone. (c) Parallel Pin. (d)Implant placement (Dentium dental
implant) Group A. (e) Osstell measuring. (f)implant with cover
screw. (g)Abutment in place right side (Dentium dental
implant). (h) Final porcelain restoration lower right six.
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Figure (3):
bone. (c) Pars
dental implant)
with cover screw!
dental implant). (

butment in place right side (Maga-Gan
al porcelain restoration lower left six.

The following clinical parameters were recorded immediately
after loading (baseline) and at the end of the study:

I. Presence or absence of pain or sensitivity

The patient comfort was assessed using the Visual Analogue
Scale (VIS) (6) of 0 to 10.

1. Probing depth (PD)

According to Harvard Conference (7), the probing pocket
depth around the implant was measured on the four
dimensions of the implant's facial, palatal and proximal
surfaces using a mm periodontal probe graduation.

I11. Healing index score

HI recording was done on the post-surgery first-week. The HI
rates healing based on redness, tissue appearance, swelling,
suppuration, and epithelialization.

Landry, Turnbull, and Howley (8) have developed a healing
index to explain the degree of medical healing following
periodontal surgery, and it has also been recently updated to be
used for socket healing. For post-extraction score (0/1) with a
total score of seven, with a total score of 7: presence/absence of
redness; presence/absence of granulation tissue; presence/absence
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of suppuration; presence/absence of swelling; degree of tissue
epithelialization (partial/complete); presence/absence bleeding;
presence/absence of pain on palpation.

1V. Stability Evaluation

When evaluating implant stability and osseointegration, The
Osstell was measuring stability at three and six months.

The result was provided as a 1-100 Implant Stability Quotient
(1SQ) value (9,10). Osstell is a non-invasive procedure first
used in 1996. This consists of a small L-shaped transducer
fastened to the implant or the transmucosal abutment using a
screw. There is a vertical beam connected to this transducer
with two piezoceramic components. One of the piezoceramic
elements produces a vibration consisting of a small, 5 to 15
kHz sinusoidal signal in 25 Hz steps. The other piezoceramic
component analyzes the transducer's response to the vibration.
The higher the 1SQ the more stable is the implant.

V. Radiographic Evaluation

Cone Beam Computed Tomography (CBCT): is a three-
dimensional imaging technology that offers less radiation
dosage reportedly up to 15 times lower than those of
conventional CT scans.

Assessment of bone density after three and six month
dental implants placement using CBCT, after den
placement bone density was measured aroune
implant site by using Hounsfield unit H
osseointegration.

Three controlled and standardized digg
were selected just mesial, distal and “apical
including the Bone-implant interface,
deviation, Minimum and Maximum
automatically displayed by the system "On-demand 3D
used for statistical analysis.

Prosthetic phase
The cover screw was
tightened at the third
month. (Figure 2G, 3G)
After 4 months of this s
delivery of the definitive
were taken and sent to the lak
final restoration. (Figure 2H,
Statistical analysis

Statistical analysis Data were fed
using version 20.0 (11) of the IB
(Armonk, NY: IBM Corp). Usi
deviation and median, quantitative dat
Kolmogorov-Smirnov method, the di

tion of quantitative
ed t test was used to

distributed, while the ANOVA of repeated
used to compare more than two phases stages with the
Bonferroni Post Hoc test. The Friedman teSt has been used with
Dunn's Post Hoc Test of abnormally distributed quantitative
variables. The results obtained were calculated at the rate of 5%.

RESULTS

The present split-mouth study was conducted on 6 patients
with 14 implants, each case received two implants with
specific thread design in the lower jaw (on the left side Macro
thread — on the right side Micro thread model), all cases
selected from the oral and maxillofacial surgery department's
outpatient clinic, Faculty of Dentistry, Alexandria University.
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Their ages ranged from 30 to 50 years, the teeth that this study
replaced were multi-rooted mandibular teeth, all patients were
free of any local or systemic infection.

The 14 implants were divided into two groups, 7 implant
Macro thread design: (Mega Gen) and 7 implants Micro
thread design (Dentium)

Group (A): Included seven Micro thread implants that were
placed on the right side of the lower jaw.

Group (B): Included seven Macro thread implants that were
placed on the left side of the lower jaw.

Clinical evaluati

11. Probing depth
Probing depth was

data. The mean Probing
onth were 1.82 + 0.47
1.0 and a maximum
bing depth scores of

was found to be

bing depth scores of
onth were 1.36+0.38 with a minimum
and a maximum recorded value of 2.0,
) depth scores of the control group were
inimum recorded value of 1.0 and a
lue of 2.5. This difference in the probing
around 0.001) was found to be statistically

statistically sig
Group A on the
reported value o

1.64 + 0.56 wit
aximum recordg

eri-implant Group A (n=7) Group B (n=7)

probing 3rd gth 3rd 6t month
depth month month month

Min. — Max. | 10 -250 10 -2.0 150 -3.0 1.0 —2.50

Mean + SD. 1.82 +0.47| 1.36 +0.38 2.00 +0.65 1.64 +0.56

Median 2.00 1.50 1.50 1.50

111. Healing index score
Healing index score was evaluated from the first week till a
month, none of the implants showed any (redness, granulation
tissue, suppuration, swelling and bleeding) score was (0).

1V. Implant Stability Evaluation

At the time of implant insertion, the implant stability
measurement was examined 3 times, 3rd month and 6th month
for both groups using the Resonance Frequency Analysis
through the Osstell (1ISQ) system.

Group (A):

The implant stability for patients of (Group A) who received
Micro thread implant placement and the results were
measured by using the Resonance Frequency Analysis.
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From the table above its shown that the maximum stability
measured at the time of operation was of (1SQ) = 80, (1SQ)
units and the minimum measured was 65 (ISQ) units with an
average mean and standard deviation = 70.57 £ 5.74.

Then after 3 months shows that the maximum stability
measured was of (1ISQ) = 84 (ISQ) units and the minimum
measured was 68 (ISQ) units with an average mean and
standard deviation = 77.14 £ 6.74.

After 6 months that the maximum stability measured was of
(1ISQ) = 91 (ISQ) units and the minimum measured was 74
(ISQ) units with an average mean and standard deviation =
84.29 + 6.02.

Average values for all cases of group A, Min. — Max = 69— 85
1SQ units, mean and standard deviation for all cases of group
A were 77.33 + 5.93 ISQ units, where the average calculated
mean value for those cases was 78.3 1SQ units.

Group (B):

The implant stability for patients of (Group B) who received
Macro thread implant placement and the results were
measured by using the Resonance Frequency Analysis.
From the table above its shown that the maximum stabili
measured at the time of operation was of (ISQ) =
units and the minimum measured was 56 1SQ unij
average mean and standard deviation = 63.29 + 6
Then after 3 months shows that the ma
measured was of ISQ = 77 ISQ units
measured was 65 1SQ units with ag
standard deviation = 70.57 + 4.69.
After 6 months the maximum stability measured
units and the minimum measured was 71 I1SQ units
average mean and standard deviation = 77.14+4.53.
The average value of all group B cases, Min. — Max = 65
ISQ units, mean ang, standard deviation was 70.33+ 4.29,
Where the average ca ed mean value for those cases was
69.33 1SQ units.
Comparing the above ¢
studied, it was shown t
deviations of the stability
Micro thread design implan
That is greater than the averag
of the stability for all Group B
implants, which was 70.33+4.29
Radiographic Evaluation

Bone density

The bone density was measured
program. The mean was calculated a
that there was a significant increase in t
by time at the two periods of follow up
cases.

In group A

The maximum bone density measured @fter 3 months was
532.8 and the minimum 388.43 measured with an average
mean and standard deviation = 481.98 + 51.78.

After 6 months that the maximum bone density measured was
582.8 and the minimum measured was 442.47 with an average
mean and standard deviation=504.28 + 47,50.

In group B

The maximum bone density measured after 3 months was
561.53 and the minimum 384.03 measured with an average
mean and standard deviation = 439.54+70.4.

stability
g minimum
ean and

for the two groups

3, 6 months; show
mean bone density
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After 6 months that the maximum bone density measured was
572.83 and the minimum measured was 370.57 with an
average mean and standard deviation =463.83+74.44.
The average value of all cases of group A, mean bone density
value was 451.69, with SD 70.09. Cases of group B mean bone
density value was increased to 493.13, with SD 47.35.

Table (2): Comparison between the two studied groups
according to stability.

Group B
(n=7) (n=7)

56-74

Stability

63.29+6.58

62
65-77

70.57+4.69

Median

70.33+4.29 | 3,999 0.007

69.33

twafgroups analyzed, it was shown that the average of mean
d standard deviations in bone density for Group A cases
eceiving Micro thread pattern implants were 493.13 + 47.35.
This is greater than the average mean and standard deviation
of bone density for all Group B cases with macro thread
implants, which was 451.69 + 70.09. (Figure 6) (Table 3)

Table (3): Mean bone density values for different periods for

GroupA(n=7)

GroupB (n=7)

Bone density 3rd th 3rd 6t month
month | month | month
Min. — 388.43— | 442.47- | 384.0 — | 370.57-
Max. 532.8 582.8 561.5 572.8
Mean + 481.98 504.28 439.54 463.83 =
SD. +51.78 | 4750 | £70.49 74.44

Median 486.30 | 507.90 | 399.80 444.17
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Figure (4): (a) Evaluation of probing depth for the 3 Months
period for Group (A) and (B), (b)Evaluation of probing depth
for the 6 Months period for Group (A) and (B).
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Figure (6): Comparing between the bone density values for
different periods for group (A&B).

DISCUSSION

Stability is one of the key factors in the successful treatment
of dental implants. Branemark's osseointegration, meaning the
structural and functional coordination between the implant and
the underlying vital bone, is focused on long-term endosseous
dental implant.
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Bone density and implant stability are important factors for
implant ~ Osseointegration ~which have been widely
demonstrated by several authors. It is suspected that the lack
of primary stability is the cause of early implant failure (12),
Stability depends on bone strength, surgical procedure and the
micro- and macro-design of the implant used; thus, implant
stability is the key to clinical success (13-15).

The present study aimed to compare two different implant
profiles Micro thread "Narrow pitch" implants and Micro
thread "wide pitch" implant was tested in the posterior area of
j where we use this study to evaluate the
implant thread design on stability and
n process. The purpose of this hypothesis is
implant design features that increase surface
at may improve the stability and bone-

Dentistry, Alexandri
Maxillofacial Surgery. patients were free from any
ditions that might hinder
implant.

ing whether systemic

e effectiveness and

Patients with
radiotherapy pati
were the ones om
(17) conducted

, heavy smokers, chemotherapy or
nd patients with immune suppression
from this study. Gomez-de Diego et al.
study to analyze clinically affected
atients ' indications’and contraindications of dental implants
concluded the use of nicotine and head and neck

erapy. associated with increased loss of dental
CBCT was used to measure bone density due to its
, lower radiation exposure and lower cost compared

ards the post-operative six-month period. The results show
at there was a significant increase in the mean bone density
by time at the two periods of follow up in both groups for all
cases:

The average value of all cases of group A, mean bone density
value was 493.13, with SD 47.35, the Average value of all
cases of group B, mean bone density value was increased to
451.69, with SD 70.09.

However, in 2011, Naser et al. (18) compared continuous
films taken over time at different time scales to research
alveolar bone changes and bone density around dental
implants, finding that the average density obtained at different
standard densitometry stages showed a gradual increase in
bone density throughout the phase.

Implant stability was tested through the Osstell 1SQ method
using Resonance Frequency Analysis (RFA), RFA was chosen
as a non-invasive and reliable approach to assess variation
over time in implant stability. RFA registrations are directly
related to the stability of the implant in the surrounding bone:
new bone apposition at the implant-bone interface may be
expressed during healing and increase of the 1SQ values (19-20).
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The normal range of ISQ values commonly recorded for
primary stability implants is between 60 and 80, although a
consensus has not been developed on the I1SQ threshold below
which an implant should not be considered stable.

Meredith et al. (21) concluded that RFA is a method that can
serve as a valuable research technique and is useful in studying
the operation of implants in the surrounding tissue.

Jaramillo et al. (22) have stated that in Osstell Mentor and
Osstell 1SQ, Resonance frequency analysis systems show
almost perfect reproducibility, repeatability, and accuracy.
Results from this study showed that "Narrow pitch” Micro
thread implants obtained higher primary stability values
compared to "wide pitch" Macro thread implants measured
with RFA.

Our result shown the average value of stability measured for
all group A cases, Min.-Max = 69-85 (1SQ) units, the overall
mean and standard deviation are 77.33 + 5.93 (ISQ) units for
all group A cases and the average value of all cases of group
B, Min. — Max =65-77 (ISQ) units, the average mean and
standard were 70.33%4.29.

These results were in accordance with similar studies whi
discussed similar relation and found that smaller pitch J

with smaller pitch are beneficial by increasin
In 2012, Lan et al., (24) found that the
main factor affecting the pressure dis
thread pitch above 0.8 mm is more appropria
implants in biomechanical consideration.

Kong et al., (25) thread pitch plays a greater
buccolingual load in protecting dental implants unde
load. The optimum configuration in a cylinder implant sho
be the thread pitch gxceeding 0.8 mm, but excessive pitc
should also be avoided
Abuhussein et al., (26
micro threads to an imp
lead to the bone's interac
conservation of marginal bo
The Macro thread implants
comparing with the Micro t
match the results of other autho
a similar relation, and he found
with wide pitch compared to nar
found that better primary stability
In the early post-operative healing
Klokkevold (29) noticed macro-thread S
role during implant stability as assessed b

gde that attaching threads or
Rodule may potentially
as well as to the

primary stabilit
, Elitsa et al., (28

CONCLUSION
According to this study, the geometry dental implant
threads affects the stability and BIC of the Micro thread
design implants shows higher stability (as calculated using
ISQ) than the Macro thread design. On the other hand, the
bone density of the Micro thread design appears slightly
higher than that of the Macro thread design.
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