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EFFECT OF MAGNETIC ATTACHMENT FLUX ON SUB-GINGIVAL
PIGMENTED BACTEROIDES MELANINOGENICUS COUNT IN
MAGNETICALLY RETAINED OVERDENTURE WEARERS

Khaled K. EI-Din Amin" and Sahar MN Bukhary ™

ABSTRACT

Statement of problem: Dental magnetic attachments has electromagnetic flux that could affect
bacterial certain species growth, how would be its effect on a subgingival bacterial specie that had
been isolated from both healthy and periodontally affected gingival crevice.

Aim of the study is recognition the effect of using dental magnetic attachment on subgingival
Black pigmented Bacteroides.

Material and Method Ten male patients were selected and received magnetically retained
overdenture on mandibular canines. Subgingival samples were collected and were serially diluted.
0.1 ml was transferred from each dilution on the surface of blood agar plates which incubated
anaerobically. Black pigmented colonies of bacteroides melaninogenicus were counted and the

colony forming units per sample (CFU) was obtained.

Results and Conclusion significant decrease in bacteroides counts were observed after one
week and a month of magnet fixation. Magnetic dental attachment flux could have an inhibitory
effect on subgingival pigmented bacteroides melaninogenicus.

KEY WORDS Dental Magnetic flux-Magnetically retained overdenture-Subgingival black
pigmented bacteroides.

INTRODUCTION forces and there was no need of abutment parallism.

Moreover, Bhat et al., 2013 ® and Raghavan et al.,

Thomas, 1995°° reported that magnetic

attachments were superior in comparison with bar-
clip retention because it did not provide stresses,

it is considered as a break up element to lateral

2015 concluded that dental magnetic attachment
has a benefit of no special fixation techniques is

required. It also could be used with 24 degree
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divergent abutments and have an easier path of
insertion of prosthesis if compared with other
interlocking attachments.

Ceruti et al 2010 © also added that magnetic
attachments came superior to other mechanical
attachments as ball or bar forms in retention quality
of prosthetic appliance. Chu et al 2004"? stated that
the magnetic-retained dentures were easier in use
for patients with physical disabilities.

Jena et al., 2003" used two combined magneti-
cally retained maxillofacial prosthesis and could
overcome problem of path of insertion in such cas-
es. While Lemon et al, 1996 “"® could use a tech-
nique involved samarium cobalt magnets embedded
in silicone prosthesis and counter magnets in a hold-
ing device to restore a lateral nasal defect. On the
other hand, Sullivan et al 2007 when they used
open field rare -earth magnets to retain artificial eye,
occurrence of localized exophytic bone formation
around exenterated orbit was a reported.

According to type of magnetic field, Bhat et
al. 2013 © classified the studied different dental
magnets into open and closed magnetic field.
They added that samarium cobalt magnets like
Dyna magnetic attachment had high magnetization
capacity and stable with high thermal application.

Raghavan et al., 2015 *® consider Dyna_mag-
net as an open field magnetic attachment and men-
tioned that magnetic flux density refers to strength
of magnetic field and measured by millitesla. More-
over, Portnoy, 1986 ?” reported that there was no
absolute closed magnetic system. The closure was
a variable

On an animal study, Tenford, 1994 ©> concluded
that static magnetic field with flux density of 2 tesla
hadn’t abnormal behavioral and/or physiological
alterations. The leakage of magnetic field of
different dental magnetic attachments in Hosoi
et al, 2008 study was limited Smm away from
magnetic attachment. Authors confirmed that flux
strength should not be more than 40 millitesla as
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WHO specks permit. Jena et al., 2003 '3 reviewed
that static magnetic field of Sm-Co magnets could
affect fibroblast activity. Moreover orthodontic
magnetic brackets of 130 gauss had an effect on
microbial flora in mouth. While Kameda and
Ohkuma 2014 found that bacteria could corrode
stainless steel of orthodontic appliances while
magnetic field has a protective effect against this
type of corrosion.

The plaque and bacteria are not different things
because plaque always grow due to microbial
colonization stared by bacterial adhesion to salivary
glycoprotein, then division and accumulation
or colonization of bacteria with other types lead
to formation of mature plaque as suggested by
Mcghee et al. 1982 . They found that increased
plaque with its bacterial contents were associated
with gingival inflammation.

Savitt and Socransky 1984 ©% noted that black
pigmented bacteroides were isolated in 20% in
samples of healthy sites, 42% of gingivitis samples,
61% of adult periodontitis and 73% in juvenile
periodontitis cases. They added that the plaque
sample may be a reflection of prior attachment loss,
i-e the sample may be a reflection of prior phase of
periodontal disease.

Moreover, Newman et al 1976 *® concluded the
same result mentioned about the pathogenicity of
Gram- ve anaerobic rods in animals which suggesting
their diagnostic role in cases of periodontosis.

Tanner et al, 1984 ©7 correlated the radiographs
taken every three months with dominant microflora
and they found with recent bone loss, high
percentage of bacteroides gingival is, fusiform cells
and small amounts of spirochetes were detected.

MATERIAL AND METHOD

Ten nonsmoker male patients were selected
from the out-patient clinic of the prosthodontics
department, Faculty of Oral and Dental Medicine,
Nahda University. Their ages ranged between 42-
64 years old.
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Selection was performed according to the

following Criteria:

1-

2-

Free from any systemic disease as indicated by
medical history and clinical inspection.

Having mandibular canines bilaterally sup-
ported by sufficient alveolar bones and does not
show inflammatory signs of gum and periodon-
tal pockets were < 3mm. (Aas et al 2005)

Mandibular canines’ abutments were free from
Periapical radiolucency as indicated by Periapi-
cal x-ray films.

Tooth mobility, if present, was not more than
grade I mobility.

Healthy firm mucosa covering the edentulous
ridge.

Patients were not smoker (Kononen & Kumar
2015) "

Cooperative patients and could be motivated for
instructions for oral hygiene.

Written informed consent was obtained from
participants who agreed to participate volun-
tarily. The study protocol was approved by the
Ethical Committee of NAHDA University.

The mandibular canines that will serve as

abutments for the overdenture were kept and all

other hopeless remaining teeth were extracted. The
patients were left for a period of 10-12 weeks after

extraction to allow tissue healing and first bone

remoulding. Root canal therapy was performed for

the abutments using gutta percha points for final

obliteration.

The clinical crown was cut down about 1mm
above the free gingival margin to create enough
space for the magnets inside the denture base.

An intra - radicular conical preparation of a
depth of approximately 5 mm was made within
each abutment.

Upper conventional complete denture was con-
structed for each patient. Mandibular overden-
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ture was constructed on master cast produced
from monophase rubber base impression mate-
rial while magnetic keeper was temporarily ce-
mented intra-radiculary.

Before separation of the denture from the cast,
laboratory remounting was made. The occlusion
was refined again at the time of insertion and
pressure indicating paste was used to ensure no
pressure areas of delivered dentures upon bear-
ing soft tissues and free gingivae of abutments.

The patients were asked to come back shortly
to correct any complaint after the denture inser-
tion and motivated for cleaning fitting surface of
denture under running water after meals while
abutments to be cleaned gently with a new moist
soft dental brush three times daily without using
tooth pastes (Haffajee et al 2001 "V and Brkov-
ic et al 2015 ®) . Patients were also instructed
to avoid antibiotic medication/or mouth wash
one week before bacteriologic samples collec-
tion in follow up periods (Williams. 1963 and
Walker et al 1981) ©® and inform authors if this
happened.

After two weeks of overdenture insertion and en-
suring patients were using dentures comfortably
and before seating the magnets assembly, sub
gingival samples were collected for each patient
(Referred as control A) and subgingival samples
were taken after one week (referred as B) and
one month of magnet fixation (referred as C)

Bacteriological study

Specimens: Were obtained gently and deep from
the labial gingival crevice of both abutments
(Kénéonen and Kumar 2015 "© and Omar A .A.
et al 1990) ® using a sterile periodontal curette
(Aas et al 2005) ©>,

After removal of supragingival plaque, the first
curettage samples were collected (Mombelli
et al 1988)?" from bottom of gingival crevice,
while abutments were isolated (Hafjee et al
2001 & Shchipkova et al 2010) ©V.
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Bacterial Count of B. Melaninogenicus:

1-

Every patient samples were carefully homoge-
nized without aeration into 10 ml of Schaedler’s
broth to make 1 in 10, dilution.

Using a sterile pipette, 1 ml of the previous di-
lution was added to 10 ml of broth to obtain a
dilution of 1 in 100. This step was repeated to
obtain a third dilution of 1 in 1000 by a sterile
micropipette.

0.1 ml was transferred from each dilution on the
surface of blood agar plates supplement with
kanamycin-vancomycine.

Plates were incubated anaerobically, as they
placed in the anaerobic jar where gas gener-
ating pack was opened and 10 ml distilled wa-
ter added., an indicator strip was placed in the
clamp under the lid, then the jar was tightly
closed and put in the incubator at 37 c for 72
hours.

After incubation, the tintorial characterized
black pigmented colonies of bacteroides mela-
ninogenicus were counted in every plate and
multiplied by the corresponding dilution factor
and by ten to obtain the colony forming units
per sample (CFU).
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The intra-oral magnet of 500gm magnetic power
was seated intra- orally by the Direct Technique
(Dyna Manual, 1993) (Dyna Dental Engineering
B.V. Halsteren, The Netherlands) as following

At the delivery appointment of magnetically
retained overdentures, patients were remotivated
reviewed for good oral hygiene measures and
instructed to avoid any destructive procedures for
the magnets by instructing them as follows.

- Clean dentures after meals using tap water.
- Brushing the abutments using moist soft brush.
- Avoiding the metal scrubbing for the magnets.

- Coming back to correct any complaints if
present.

After one week and one month of magnets fixa-
tion while patients regularly use magnetically re-
tained overdenture (Akin and Ozdemir2013)®, sub-
gingival specimens were taken in the same manner
as before magnet fixation. Data of results for each
patient at different follow up periods were collected,
tabulated and statistically analyzed Student’s ‘#’-
test was used to compare the data and the p value
was calculated using SPSS statistical program (Inc.,
Chicago, lllinois, USA.). Statistical significance
was determined at a level of P less than 0.05.

Fig. (1) An aerobic kit and anaerobic jar
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Fig. (2) Abutment preparation and Magnet fixation to mandibular overdenture

RESULTS

TABLE (1) Mean and standard deviation of
bacteroides melaninogenicus at different

follow up periods:

Follow up periods Mean | Std. Deviation
Before magnet fixation (A) 422 1.653817
One week after magnet fixation (B) 2.88 1.189584
One month after magnet fixation (C) 2.96 1.248288

TABLE (2) Comparison of mean bacteroides
Melaninogenicus count between different

follow up periods and the significance:

Comparison between Mean L
. . Significance
follow up periods difference
Aand B 1.34 0.039
Aand C 1.26 0.051
Band C -08 0.898

*, The mean difference is significant at the 0.05 level.

bacteroid number in different follow up periods )
W bacteroid number in different follow up periods
44 -
a2
4 4
38 -
36 4 1 :
L A B G )
Fig. (3)

After one week of magnet fixation (B), mean
of bacteroides count was reduced and showed
significant difference when statistically compared
with that of samples taken before magnet fixation
(A). The mean difference between samples collected
after one month and those collected before magnet
fixation was also significant. Plaque samples of
seven patients out of the ten in one month follow up
(C) showed increasing than corresponding counts of
the same patients of one week follow up (B) and
the mean difference between the two periods was
insignificant.

DISCUSSION

The patients were selected with minimal
pocket depth as failure of overdenture were almost
attributed to inadequate periodontal condition as
reported by Aas et al 2005 & Robbins 1980*.
Patients were nonsmoker as smoking could affect
level of chemokines, cytokines and growth factors in
gingival crevice which subsequently cause shifting
in the subgingival microbiome as mentioned by

Kononen and Kumar 20159 .

The female patients were excluded from the
study as Kumar 2013"> and Nirola A et al.,2018?%
reported fluctuating female sex hormones has an
effect on gingival crevicular fluids and subgingival

microflora shifting

The patients were instructed to use moist brush
without any dentifrices in cleaning abutments to
eliminate an expected effect of dentifrices on oral
microflora as reported by Haffajee AD et al 2001
and Brkovic et al 2015®.
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Patients were also motivated to avoid usage of
antibiotics minimum one week before bacterial
samples collection as this could affect the crevicular
bacterial flora Walker et al 1981 *®.

Plaque samples were collected gently deep
from gingival crevice to standardize subgingival
sampling technique as reported by (Kononen and
Kumar 20159 and furthermore supragingival
plaque was removed before subgingival sampling
and abutments were isolated to avoid contamination
of saliva upon collected samples as stated by
Shchipkova et al 2010 ®V.

Using monoplane occlusion in setting up the
overdenture teeth to eliminate horizontal forces that
could subsequently affect the periodontal health
state.

Follow up period were formulated not to exceed
one month after magnet fixation to avoid an expected
effect of corrosive surrounding media on dental
magnets as concluded by Chung C H, et al 2005 "
Moreover, Boeckler et al. 2009 ® stated according
to ISO 1027/ that modern magnetic attachment
showed metal ions dissolved in all corrosive
medium specimen within few weeks of use.

The
bacteroides count after one week of magnet fixation

significant decrease of subgingival
could be attributed to inhibitory effect of static
magnetic flux on bacterial flora growth as concluded
by Kohno et al 20007 . Moreover, Abdelkader et al
2012 @ and Bajpa et al 201° reported same effect of

magnetic field on the studied pathogenic microbes.

There was also significant mean reduction in
bacteroides count after one month of magnet fixa-
tion. While the mean difference between one month
and one week bacteroides counts was nonsignifi-
cant without pocket depth variation. This could
be explained by starting of inflammatory condi-
tion which start shifting of subgingival microflora
especially anaerobic gram negative organisms in
periodontally affected abutments as stated by Savitt
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and Socransky 1984°7, Maiden et al, 1990 ", who
reported 45% of the total isolates and White and
D. Mayrand 1981°” who specified that 31.8 % of
isolated organisms were bacteroides sachrolyticcus.
Moreover, Parekh M, et al 2016“° reported 69 iso-
lates out of 89 were gram negative anaerobes in pa-
tients with chronic periodontitis with an average age
of 54 years. On other side, Morhart RE, Fitzgerald
RJ 1976 and Ali S M F, and Tanwir F 2018%
concluded that oral microflora represents a dynamic
entity and its shift could be also according to food
metabolites and change of ph.

CONCLUSION

Under the limitation of this study. Magnetic
dental attachment flux has an inhibitory effect on
subgingival black pigmented bacteroides count.

Recommendation:

- Invivo studies could be continued upon effect of
dental magnetic flux on subgingival microflora
accompanied by early specific gingival

inflammatory mediators and late clinical signs

for more extended time of follow up periods.

- In vitro studies could be continued to study the
effect of magnetic flux on certain species in
oral microbial flora with respect to ecosystem
of subgingival microflora, Ph and certain food
intake effect specially carbohydrate.
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