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ABSTRACT

Aims: To compare the immediate loaded implants with the non—loaded type by pull-out force test
measured with aids of semiautomatic strength tester machine and mobility test using orthodontic gauge
and digital vernier. Materials and Methods: Twenty implants (Denti Dental implant system Ltd.
Hungary) of screw type 10mm length with 4, and 4.5mm diameter were inserted in the mandible of 5
local breed dogs. Four implants for each animal, 2 of them were immediately loaded two days after
surgery with Nickel Chrome crowns. Primary implant stability measured at the base line time, pull-out
force test and mobility test done after three months of healing process. One—way analysis of variance
with Duncan multiple range test were used for statistical analysis. Results: Revealed that there was no
significant difference between the immediate loading and control group for the 4.5mm implant
diameter, with significant difference for the 4mm diameter implant. No effect of time on the mobility
of implant between the initial stability and final mobility of implants. The success rate of immediate
loaded implants was 75% when compared to 100% success rate of non—loaded type. Conclusion: the
immediate loading of screw type single—tooth implant of 4.5 mm diameter, 10mm length do not
jeopardize tissue integration and osseointegration occurred properly as it is in the non—loaded delayed
loaded type implants.
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INTRODUCTION

The ultimate goal of an immediate lo-
ading protocol is to predictably reduce sur-
gical interventions and to shorten the time
frame between surgery and prosthesis co-
mpletion. This will ultimately lessen patie-
nt’s reservations and increase acceptance
of implant therapy ¥, Although immediate
loading protocol still needs to be validated
with significant number of clinical cases,
extended follow up prior to be as a part of
routine treatment as an implant therapy.

The interest in immediate dental imp-
lant loading first arose when Gapski et
al.,? introduced this modality with edent-
ulous mandibles. Encouraging initial resul-
ts shown for splinted restorations.®® In an
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animal study, Corso et al.,”) investigated
the effect of immediate loading of single
standing dental implants with different su-
rfaces. They reported good results, provid-
ed that the implant has an excellent prima-
ry stability, showed that unsplinted impla-
nts could be loaded immediately in single
crown restorations of the edentulous man-
dible. Primary implant stability is a funda-
mental factor in obtaining osseointegration
for immediate implant loading.®#™® The
bone—implant interface should have no mi-
cromotion more than 150 pum to ensure 0s-
seointegration.™” Primary stability estim-
ated also by depending on bone mineral
density measured with dental quantitative
computed tomography.“? The surgical pl-
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acement of implant must be delicate proce-
dures, atraumatic.®¥

Implant length and diameter also infl-
uences the outcome of immediate loading.
The majority of studies have suggested th-
at the implant should be > 10mm long to
ensure high success rate. >*")

Studies showed that the implant dia-
meter was effective in stress distribution
of masticatory force in immediate loading
implant.®819

Optimum success of immediate loadi-
ng implant obtained when large diameter
implant used if the edentulous region offe-
rs enough bone space.®? Controlling of fu-
nctional forces is a dramatic criteria since
early loading may interface with the ability
of new bone formation, this is accomplish-
ed by decreasing the occlusal table to decr-
ease the force of occlusion.?” The implant
were to be successful if the following con-
ditions met at the time of evaluation®® :
(1) No clinically detectable mobility when
tested with an opposing instrument pressu-
re. (2) No evidence of peri-implant radiol-
ucency. (3) No recurrent or persistent pe-
ri-implant infection. (4) No complaint of
neuropathies or parasthesia. (5) No crestal
bone loss exceeding 1.5mm by the end of
the first year of functional loading and no
bone loss exceeding 0.2mm/year in subse-
quent years.®®

The purpose of pesent experimental
study is to compare the immediate loaded
with non loaded single—tooth implant rega-
rding the effect of implant diameter on pu-
ll-out force and mobility of immediate lo-
ading protocol.

MATERIALS AND METHODS

Five adult local breed dogs weighting
15-22 Kg from both sexes were selected
in the study, the animals were kept under
the same condition of feeding and housing
in standard separated cages. The dogs rec-
eived antihelminthic drugs (Piprazine Citr-
ate and Ivermectin) to control the external
and internal parasites. Periapical radiogra-
phs were taken to the left side of mandible
to evaluate the root length and morpholo-
gy and to determine any pathological lesi-
on which may occur, radiographic machi-
ne head made perpendicular to both mand-
ible and film with 16 inch head to object
distance and the X-—ray film were exposed

to 90 kV and 7.5 mAs.

Initial measurements of the dimensi-
on of jaws were registered under general
anesthesia by a heavy body rubber base
impression molded manually over each
jaw to obtain an impression for the upper
and lower jaws accurately and special tra-
ys were made. One hour Prior to each sur-
gical procedure, animals oral cavity was
irrigated by 2% Chlorohexidine mouth wa-
sh and systemic administrations of antibio-
tics using Procaine Penicillin and Strepto-
mycin intramuscularly at a dose of 10,000
IU, 10 mg/kg body weight respectively as
cover to subside the infection. In addition
to that analgesic as Dipyrone given for 3—4
days at dose of 1500mg intramuscularly
once daily after operation.

All surgical procedures, mobility me-
asurements and radiographic examinations
were done under general anesthesia by usi-
ng Atropine Sulfate at a dose of 0.04
mg/kg body weight intramuscularly as a
premedication to reduce salivary and muc-
ous secretion. Followed 10 minutes later
by a mixture of Ketamine Hydrochloride
5% and Xylazine 2%, at a dose 15,5
mg/kg respectively intramuscularly. Teeth
were extracted by hemisection with profu-
se irrigation. Then flap suturing done. Aft-
er two months of extraction procedure, an-
other radiographs were taken for checking
bone healing which occurred by bone min-
eralization with a complete trabecular bo-
ne formation (Figure 1).

Figure (1): Radiographic view of the
lower jaw showing bone healing two
months post extraction period.

Two months later second impression
(Figure 2) was taken by regular body rubb-
er base impression material using special
tray for the construction of study model af-
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ter two months of teeth extraction and to
make the surgical template.

Figure (2): Implants site planed over
master cast with 3mm distance.

Twenty dental implants of one—stage
surgery made of pure unalloyed Titanium
(Denti Dental implant system Ltd. Hunga-
ry) were used in this study, each dog recei-
ved four implants of two different diamet-
er (4, and 4.5mm) two months post extrac-
tion period, with standard length of 20mm,
the anterior two implants were the control
groups while the posterior two implants
were the experimental groups. The surgic-
al instillation have been done under a trau-
matic sterile condition by the use of high
torque hand-piece at a speed of 1500 rpm
with copious external irrigating system, a
mid crestal incision along the healed extra-

ction site was done then muco—periosteal
flap reflected both buccaly and lingually.

Implant osteotomy site were prepared
with a distance of 3mm between two indi-
vidual implants (Figure 3) by the aid of su-
rgical template (prepared by Biostar vac-
ums machine) before the operation with st-
andard instrument of Dental implant syst-
em, the implant bed were sequentially enl-
arged to 4 and 4.5mm, respectively starti-
ng with 2, 3.5mm pilot drill, to optimize
the primary stability, The preparation of fi-
nal drill was only performed in the crestal
3mm of the mandible to allow the compre-
ssion of central sponges bone by the impl-
ant.

The implant then placed in its site un-
til the end of screw reach the crestal bone
of mandible and the top collar smooth sur-
face extended 4 mm above the crestal bone
with peak insertion torque>35N/m2, then
the flap repositioned and sutured. Final
impression was taken by regular body rub-
ber base impression material immediately
by indirect closed technique. The upper
and lower casts were mounted on articula-
tor (Figure 3, ¢) at centric occlusion by di-
rect manual occlusion. Nickel Chrome cro-
wns were constructed and fixed on the ab-
utments (Figure 3, d) by means of self—cu-
re composite resin after 48 hours of impla-
nt installation and occlusal adjustment was
done to eliminate any occlusal contacts.

Figure (3): Steps of impression and crowns insertion: A,
Special tray with impression material; B, Secondary
impression; C, Laboratory analogues; D, Nickel Chrome

Crowns.
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Postoperatively during first two wee-
ks, plaque controls was performed by rins-
ing the mouth of animal daily by 0.2% Ch-
lorohexidine Digluconate. Later was conti-
nued by brushing the teeth with soft brush
and 0.2% Chlorohexidine gel 3—4 times a
week and dogs feeding maintained by soft
diet through the whole period of study to
minimize the functional loading of impla-
nt. Radiographic examination were done at
1, 2, 3 months subsequently after crown
insertion (Figure 4).

i

Figure (4): Radiographic X-ray film
of the implants with the abutments
after 3 months of implants placement

Mobility test was done at time of im-
plants placement and after three months by
the aids of Digital vernier which have the
ability of measuring up to 0.001mm, the
vernier was carried by a rigid holder to be
steady, the rod of the vernier adjusted on
the top of implant this is for the control gr-
oup and at the implant abutment junction
for experimental group, at the other side of
implant an orthodontic stress gauge was
applied at a pressure of 1 pound that repea-
ted in all stage of measurement, a special
wooden device were constructed to fix the
head of the dog shugly while the mandible
is fixed on the wooden table by fixation
screws applied on the teeth from above
and wooden table from below.

Bone resection accomplished with the
preservation of inferior border of mandible
and the animals were not sacrificed due to
ethical reasons Then sectioning the bone
approximately 1.5mm mesial and distal to
each implant fixture by bone saw. The im-
plant from each group was placed in norm-
al saline with numbering to be prepared
for mechanical test. The bone—implant blo-
cks were prepared for semiautomatic pull-

out testing machine by immersing them in
a blocks of self—cured acrylic with dimens-
ions similar to that of machine vise.

A stainless-steel metal plate of
1.5mm thickness with a hole just large en-
ough for the middle portion of the pulling
fixture to tightly slip through, a bone—imp-
lant block was placed beneath the metal
plate and secured in the machine vise (Fig-
ure 5).

Figure (5): A bone-implant with
acrylic resin block placed beneath the
metal plate and secured in the machine

The implant fixture pulled—out by ai-
ds of clamp fixed to the opposing machine
vise, this clamp contains a small hole at
the cutting ends enough to engage the imp-
lant neck. The semiautomatic pull-out ma-
chine with measurement accuracy of 0.1
Kgms measure the force needed to pull-
out the implant from its surrounding bone
with cross—head speed 2mm/min. the ulti-
mate interfacial strength calculated by mu-
Itiplying the obtained magnitude in Kg by
9.8.

The statistical analysis included One—
way analysis of variance with Duncan mu-
Itiple range test, Person correlation coeffi-
cient, and Student t— test for assessment
of the significance of the difference betwe-
en two means when P —value <0.05.

RESULTS

At the follow up examination three
months after implant instillation, all restor-
ations and implants were still in service,
with slight abrasion at the occlusal surface.
Except two of implants were failed and ex-
cluded from the study which is due to tec-
hnical reasons.
Effect of Load and Diameter on Pull-Out
Force Magnitude: Student t-test showed
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no significant difference between immedi-
ate loaded implants of (4.5mm) with the
control type, while there was significant
difference between the immediate loaded

and control groups of (4mm) diameter and
also significant difference between the im-
mediate loaded type of (4mm) and
(4.5mm) diameter implants (Table 1).

Table (1): Effect of load and diameter respectively: student t—test analysis
between immediate and delayed loading with 4mm and 4.5mm diameter.

Effect of Load Mean+SD DF T-value P-value
Experimental 4.5mm 305.87+59.4 o
8 Not Significant
control 4.5mm 318.97+66.0 0.33
Experimental 4mm 139.27+497.1 o
6 2.17 Significant
control 4mm 248.17+49.0
Total experimental 243.37+110.2
0.96 Not Significant
total control 283.57+66.3
Effect of Diameter Mean+SD DF T-value P—value
Experimental 4.5mm 305.87+59.4 o
. 6 3.08 Significant
experimental 4 mm 139.27+97.1
Control 4.5mm 318.97+66.0
8 1.92 Not Significant
control 4mm 248.17+49.0

Total 4.5mm diameter  312.37459.6 16 3.08
SD: Standard deviation; DF: Degree of freedom.

Significant

Effect of the Load and Diameter on Mobil-
ity: One way analysis of variance for expe-
rimental and control type implant with dif-
ferent diameter at time of implant placem-
ent and after three months showed signifi-

cant difference between the tested groups
Duncan multiple range tests showed that
the causative group is the experimental
4mm diameter implants after three months
of implant instillation (Table 2).

Table (2) Mean, standard deviation of primary implant stability and
mobility after three months for each tested group with Duncan multiple

Level Number Mean + SD (um) Duncan grouping
Control 4B 5 22+1.48 A
Control 45B 5 14+0.89 A
Experimental 4 B 3 23+2.08 A
Experimental 4.5 B 5 18+0.84 A
Control 4T 5 16+0.55 A
Control 45T 5 20+0.71 A
Experimental 4 T 3 666+57.74 B
Experimental 45T 5 26+1.52 A

B: Base line (time of implant insertion); T: Three months post implant insertion;
Different letters mean significant difference.

Correlation Between Pull-Out Force and
3" Month Implant Mobility Test: Parson
correlation coefficient between pull-out
force that needed for implant failure, and

the mobility after osseointegration (three
months post instillation) is inversely prop-
ortional shown in Figure (6).
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y =-4382.5x + 413.12
o r=-0852

p =0.002
[ ]
0 0.02 0.04 0.06
Mobility test (mm)
A

Figure (6): A: Correlation coefficient for 4.5 mm diameter implant group; B: Correlation
coefficient for 4 mm diameter implant which are significant —ve correlation between
mobility and pull-out force. (Y: Pull-out; X: Mobility;

Probability value )

Implant Success and Failure: According
to the success criteria of Smith and Zarb®
(Table 3), showed high success rate for the
immediate loaded implant of large diamet-
er (4.5mm) compared to the same diameter

Pullout test (Nt)

500
y =-4382.5x +413.12
400 1 H . r=-0.852
300 - p =0.002
o
o [ J
200 -
100 -
0 . .
0 0.02 0.04
Mobility test (mm)
-B-

of non—loaded group, while small diameter
type showed a low success rate when com-
pared to the non—loaded type with the sa-
me diameter.

Table (3) The success criteria of the tested implants according to smith and zarb.®

Implant group Number Perl_—lmplant M % success rate
radiolucency
Experimental 4 mm 3 2 implants +ve 2 implants ve 33%
Experimental 4.5mm 5 —-ve 100%
Control 4mm 5 —-ve 100%
Control 4.5mm 5 —-ve 100%

N: Number of implant samples; M: Clinically detectable mobility of implant; —Ve: Absence of the
above conditions; +Ve: Presence of the above conditions.

DISCUSSION

Immediate loading, implants are succ-
essful when compared to delayed type loa-
ded implant procedure. This result was in
agreement with the result of other studi-
es.® ) Other study showed that the imm-
ediate loading of interforaminal mandibul-
ar implants demonstrated a highly accepta-
ble clinical success with an intimate bone
contact when compared to the non—loaded
implants.®

The result of this study showed that
immediate loading implant protocol with
4mm diameter gives a significant differe-
nce with lower pull—out force when comp-
ared with delayed loaded implant. This
mean that small diameter implant is unsui-
table to be used for the immediate loading,

due to the small size area distribution of
biomechanical forces that exerts in implant
during osseointegration period.

This result was reaffirmed by Siddig-
ui et al.,®? while Testori et al., ®®, disagr-
ee with this result and they demonstrated
with multiple implant placement that with
a diameter of 3.75mm was preferred beca-
use it offers more flexibility and less inva-
sion, depending on the density of bone and
by increase the number of installed impla-
nts to distribute the exerted occlusal force.

This study evaluated the primary sta-
bility effectiveness for immediate loading
protocol, which should be less than 150
um, when implant movement exceed this
critical value. It will lead to fibrous repair
at the bone—implant interface rather than
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osseous regeneration. This was reaffirmed
by Brunski ©, and Szmukler—moncler et
al. (11,32)

Large diameter implants (> 4.5mm)
are recommended due to the reduction in
the mobility because of the increasing in
surface area of bone strain distribution and
achieving earlier bone integration, which
agree with other studies.®*=°

The negative significant correlation
between implant stability with pull-out fo-
rce is a guide for making knowledge about
the prognosis of implant success for the
whole study. This result agrees with Hori-
ochi et al.,"* which found that the failing
implants often have a reduced stability co-
mpared with the successful implants at ti-
me of implant placement. As a criterion
for immediate loading, the placement torg-
ue has been considered to correlation with
a sufficient primary stability, this type of
correlation is true at the time of implant in-
stillation and at the end of study.

CONCLUSION

Immediate loading of single-tooth
implant is a successful way when compa-
red to the non-loaded type. Diameter of
implant fixture for immediately loaded pr-
otocol better to be (>4.5mm) to obtained a
wide surface area for the distribution of
occlusal force.

Primary implant stability is a crucial
factor for the immediate loading implant,
which should be less than 150um to avoid
fibrous repair at bone implant interface rat-
her than the osseous regeneration. Increase
of pull—out force magnitude give an impre-
ssion for the degree of implant stability
and success mode.
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