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ABSTRACT:
Objective: This study aimed to evaluate the bacterial growth around Issa Zirconia Implants (IZIs),
designed as a single piece, which is implanted with single surgical technique.
Materials and Methods: The research sample consisted of 30 IZIs that were installed into jaws of
patients whom are 20-55 years old from the reviewers to Dental Implant Clinic in Department of
Fixed Prosthetic at Tishreen University. Thirty of smears from the plaque in the gingival tissue
around the thirty implants were taken by sterile special holders (one smear per implant). The
bacterial transplantation of the samples was carried out on Petri dishes within the specialized
bacterial analysis laboratories. The results were statistically analyzed using SPSS software.
Results and Discussion: The results of the bacterial examination showed that there was no bacterial
growth in 26 samples after 48 hours of bacterial transplantation, while strepto coccus was found to
be insignificant in four samples after several hours of germination. The statistical study showed that
the percentage of insignificant bacterial growth is 13.33% while the percentage of no growth is
86.7%. Conclusion: IZIs are considered as implants that do not help bacterial growth around them
and thus help to keep the surrounding soft tissue healthy.
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INTRODUCTION:
The success of dental implants depends
on the maintenance of osseointegration,
which is defined as direct contact
between the living bone and the surface
of the implant without causing any injury
[1]. Despite the relatively high success
rates of dental implants, exceeding 90% in
partial or total renal failure as reported in
studies, some studies have demonstrated
the role of bacterial plaque buildup in
tissue inflammation around the implant
and its harmful effects on the hard and
soft tissue around the dental implants as
one of the most important factors causing
implant failure [2-3].Late implant failure can
be caused by an incompatibility between
the implant and the bone tissue in the
next stage of bone formation either due
to over loading or microbial infection [4].

Although the main problem of dental
implants is solved: the occurrence of
osseointegration by using implants of
specific properties, well treated surfaces
and appropriate surgical technique, the
soft tissue inflammation surrounding the
implants due to plaque buildup on the
abutments of the sub-gingival area is a
major cause to implants failure [5-6].
Clinically, Biofilm can be diagnosed near
the abutment in the Inflammation of the
mucosa around the implants, which later
develops into the destruction of the
alveolar bone in the contact area with the
implant threads. There is agreement on
the full similarity of the soft connective
tissue surrounding the implant above the
bone level to what it is around normal
teeth except for the absence of Sharpe
fibers that do not enter the surface of the
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implant while entering the surrounding
cementum. [7].
These factors and other factors vary
according to implant systems:
- Designs of implants or total structure
(screw or cement fixation, single- or
two- surgical stages).
- Type of surface or microstructure
(commercially pure titanium, titanium
alloys, plasma-sprayed titanium or
hydroxideabatite-coated surfaces, acid
treatment or combination thereof).
- The degree of softness or roughness
of the surface.
- Various forms of used abutments

[8].

Therefore, the presence of these
differences between the teeth and
implant
materials
directly
and
indirectly affects local germs. Dental
implants are the best option to restore
missing teeth over the past decades,
and there are two main ways to insert
implants into the bone [9]:
-

-

Two - phase surgical technique:
The procedure is usually done in
two steps. The first step is surgery
to stabilize implants within the
bone for 3-6 months during which
osseointegration
occurs.
The
second step is a small surgical
procedure in which the visible part
which is the abutment and
permanent crown are placed.

Single - phase surgical technique: The
technique is the least common in the

implant systems. This procedure is
done in one step. The implant is placed
within the bone and the abutment is
fixed at the same time to remain
prominent in the mouth through the
gingival tissue. After a healing period of
3-6 months, the crown is placed
permanently.
Dental implants can be equally
successful using either technique if the
situation was diagnosed and the exact
location of the implant is accurately
selected [10], but Single-stage surgical
technique provides the following
features:
- Shortening of additional surgical
intervention.
- Shortening treatment time.
- Reducing the patient's financial
expenses.
Although several studies have proved
that both Single- stage surgical
technique and two - stages technique
are similarly effective in addition to the
previously mentioned features [10];
some advocates or practitioners claim
that the two - stages technique
increases the rate and speed of
osseointegration by isolating the
implant from the oral environment and
protecting it from bacterial invasion
during the healing phase. Hence, the
importance of this research comes
from the fact that it studies the
bacterial growth around zirconia
implants, which are designed as one
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piece, and is installed according to the
single - stage technique.

showed a lower accumulation of
plaque than titanium disks, even
with similar surface roughness.
The bacterial adhesion rate of the
zirconia disks was 12.1%, which is
low compared with the bacterial
adhesion rate on titanium disks
which reached 19.3%.This was due
to lower electrical conductivity in
zirconium compared with titanium.

Previous studies
-

The researcher Meier,et al [11] and
his colleagues did a laboratory
study including five samples of
each of the following:

•Glass (control; surface roughness
Ra = 0.24 μm)

-

An In vivo and in vitro study was
made by Rimondini, et al [13].



Polished zirconia disks (Ra =
0.18μm)



High-polished zirconia disks (Ra =
0.04μm)



Commercially pure titanium disks
of the second class (Ra = 0.22μm).

• Feldspathic ceramic (Ra = 0.26
μm)
• Glass-infiltrated alumina (Ra =
1.33 μm)
•Zirconia
reinforced
Glassinfiltrated alumina (Ra = 1.34 μm)
• Tetragonal stablelized zirconia YTZP (Ra = 0.26 μm).
Specimens were exposed to sterile
human saliva for 15 minutes and
bacterial
adhesion was
documented with four different groups
of
streptococci.
The
materials
properties, the surface roughness and
the content of glass samples had a
weak effect on the bacterial adhesion.
-

An in vitro study was conducted on
10 samples of zirconia with surface
roughness values of 0.76 μm and
titanium with surface roughness
values of 0.73 μm, by Scarano,et al
[6]. When examining the samples
with the scanning electron
microscopy, they reported that
zirconia disks placed on a
removable device in the mouth

 In vitro test (7 specimens of each
material): the adhesion of Smutans to polished zirconia disks
was significantly more than in high
-polished zirconia and titanium.
 In vivo test (10 subjects): the
growth of bacteria (cocci and rods)
on zirconia disks was significantly
less than that on titanium disks.
-

In 1989, Nakazato
and his
colleagues studied several types of
samples in vivo [14]:



Single-crystal alumina (Ra = 0.090
μm)



Polycrystal alumina (R = 0.854 μm)



Hydroxyapatite (Ra = 0.518 μm)
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Pure titanium (Ra = 0.142 μm)



Heat-polymerized acrylic resin (Ra
= 0.109 μm)



Partially stabilized polycrystal
Zirconia (Ra = 0.369 μm).

Disks of each material were set on the
gingival tissue by using removal devices
without using the toothbrush. The disks
were then removed after 4 and 48
hours. The disks were subjected to
scanning
electron
microscope
(SEM),and Microbiologic examination,
but no significant differences were
observed between the surfaces of all
materials in terms of bacterial invasion.
Aim of The Study
The current study aims to examine
microbial growth on single piece
zirconia implants, which are installed
by using single - phase surgical
technique.
MATERIALS AND METHODS:
The study sample consisted of 30 Issa
Zirconia Implants (IZIs), which were
installed by the single-stage surgical
technique for a group of patients aged
20-55 years attending the Dental Clinic
of the Dentistry Faculty in Tishreen
Universit
Materials:
- Sterile disposable special trays Fig.
(2a-2b).
- Mirrors, tweezers and probes for
clinical examination.

- Petri dishes equipped and specialized
for bacterial transplantation prepared
by the specialized laboratory and
numbered by the number of swabs
from 1-30 Fig.(1).
- A Sony-type imaging camera for study
follow-up.
- SPSS program to analyze the results
statistically.
Methods:
- 30 smears from the plaque in the
gingival tissue around the 30 implants
were taken by sterile treys (one smear
per implant).
- The bacterial transplantation of the
specimens on Petri dishes was done
within specialized bacterial laboratories
(Fig. 3a-3b).
- Laboratory results were prepared and
analyzed statistically using the SPSS
program.
RESULTS:
The oral cavity contains a wide and
complex variety of microbes. These
microorganisms, characterized by
enormous diversity, live on the
different surfaces of the natural mouth,
bacteria accumulate to form a biofilm
on both hard and soft mouth tissues.
Bacterial adhesion is very important for
oral
bacteria.
Oral bacteria include streptococcus,
Actinomyces,
Veillonella,
Fusobacterium,
Porphomonas,
Prevotella,
Treponema,
Nisseria,
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Haemophilis,
Eubacteria,
Lactobacterium,
Capnocytophaga,
Eikenella,
Leptotrichia.
Peptostreptococcus,
Staphylococcus,
[15].
Propionibacterium
Most of these microorganisms exist in
the oral cavity, interacting with each
other. Oral bacteria have developed
mechanisms
for
sensing
their
environment, while maintaining a
dynamic balance between bacteria and
the host's natural defense system [16].
When the immune system is highly
efficient, it constantly monitors
bacterial colonies and prevents the
penetration of pathogenic bacteria into
localized tissue [17].
The clinical success and longevity of the
dental implants within the bone are
largely controlled by maintaining the
hard and soft tissues surrounding the
implant. The early loss of this area
around the implant is associated with
the continuous decline in the
surrounding soft tissue. Thus, the
success of implants depends on
preventing the formation of biofilm. At
this point. the role of the material from
which the implant is manufactured
should be highlighted. For this reason,
research studies have tried to find a
material that prevents bacterial
adhesion or allows it to be formed at
lower limits.
In this study, the collection and growth
of microorganisms around IZI implants,
which were installed by a single-stage
surgical technique for a group of
patients aged 20-55 years and
continued in the mouth for at least 4

months, have been investigated. Thirty
smears were taken from the plaque in
the gingival tissue around the thirty
implants (One smear per implant).
The bacterial transplantation of the
samples on Petri dishes was performed
within specialized bacterial laboratories
(Fig. 3a-3b).
The
results of the
microbial
examination as shown in Table (1)
showed no bacterial growth in 26
samples
after
48
hours
of
transplantation, while strepto coccus
was found to be insignificant in four
samples after several hours. The
statistical analysis of the results using
SPSS showed that the percentage of
bacterial growth is insignificant
(13.33%) while the percentage of the
absence of any growth is 86.7% (Table
2). If these laboratory results are
compared with clinical examination and
observation which shows no signs of
inflammation, we see no significant
importance for any bacterial growth
around IZIs.
This may be due to the nanostructure
of the zirconia, which allows its surface
to be polished. Thus, a high degree of
surface smoothness inhibits the
bacterial adhesion, and the formation
of biofilm, compared to other materials
from which the implants are made,
particularly titanium.
The results of this study are consistent
with Scarano et al [6], Where the
percentage of bacterial growth was
12.1% in comparison with titanium
19.3%. This result was explained by
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lower electrical conductivity of zirconia
compared to titanium. The results of
our study are also consistent with the
researcher Al-Ahmad et al [18]. There
was less "accumulation" of bacteria on
different surfaces of zirconia than
titanium, which means that zirconia is
superior to titanium in terms of biofilm
formation.

materials of ceramic material of a
smooth surface with very low
roughness, and the roughness of the
surfaces of these materials was close to
(μm 1.34-0.24) as did Scotti et al[20],
who found similarity in bacterial
growth on both glass and zirconia.

The results of this study coincide
slightly with Brakel et al [19], where
there was no significant difference
between zirconia and titanium in terms
of bacterial adhesion ratio. However,
the lowest percentage of adhesion was
on zirconia abutments. This study may
be different from Meier et al. 2008, as
it concluded that the properties of
materials and surface roughness had a
weak effect on bacterial adhesion. The
reason was that he compared similar

We conclude from the previous results
that IZIs due to surface properties
(Degree
of
refinement,
high
smoothness, and low electrical
conductivity) largely prevent bacterial
adhesion,
thus
preventing
the
formation of biofilm on the surface of
the abutment, thereby reducing the
risk of gingivitis around the implants,
which is the major responsible for the
failure
of
implantsupported
prostheses.
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Number of Specimen
1

Kind of Bacterial growth
No growth

Time of the test
48 hours

2

Un important Simple growth

Few hours

3
4

Un important Simple growth
No growth

Few hours
48 hours

5

No growth

48 hours

6

No growth

48 hours

7

No growth

48 hours

8

No growth

48 hours

9

No growth

48 hours

10

No growth

48 hours

11

No growth

48 hours

12

Un important Simple growth

Few hours

13

Un important Simple growth

Few hours

14

No growth

48 hours

15

No growth

48 hours

16

No growth

48 hours

17

No growth

48 hours

18

No growth

48 hours

19

No growth

48 hours

20

No growth

48 hours

21

No growth

48 hours

22

No growth

48 hours

23

No growth

48 hours

24

No growth

48 hours

25

No growth

48 hours

26

No growth

48 hours

27

No growth

48 hours

28
No growth
48 hours
29
No growth
48 hours
30
No growth
48 hours
Table (1) shows the results of bacterial transplantation of the research sample
Frequency

Percent

Valid Percent

Cumulative
Percent
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No growth
Unimportant simple
growth
Total

26

86.7

86.7

4

13.3

13.3

86.7

100.0

30
100.0
100.0
Table (2) shows the percentage of bacterial growth

Figure (1) Diagram showing the percentage of bacterial growth
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