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ABSTRACT

The placement of orthodontic bands on molar teeth is a routine procedure during orthodontic

treatment .There is a possibility that bacteria may enter the blood stream during this process. The

objective of this study was to determine the frequency of post procedural bacteremia in patients

undergoing orthodontic banding.

A Cross sectional survey was carried out at the Department of Orthodontics, de,Montmorency
College of Dentistry/ Punjab Dental Hospital Lahore during a period of 6 months (1% March ,2009 to

31 August,2009)

The study included 140 subjects with age range between 8-25 yrs of both sexes. Bands were placed

on molar teeth and blood samples were taken before and after placement of bands. Blood cultures were

done on the samples to assess the presence of bacteremia.

The study revealed that there was no significant bacteremia after orthodontic banding so as to

be considered a potential threat for normal patients.

It was concluded that the level of bacteremia detected was not significant to be considered

hazardous in routine orthodontic treatment.The prescription of antibiotic therapy should be based on

the latest guidelines.
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INTRODUCTION

Orthodontic therapy has been historically consid-
ered to be completely non-invasive and physiologically
benign, but specific orthodontic procedures may place
patients at risk for serious sequelae.! Risks caused by
various orthodontic procedures include bacteremias
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introduced by band placement and removal, bleeding
and infection caused by mucosal or gingival irritation,
and the ability of patients to tolerate treatment.?

A transient bacteremia may occur following vari-
ous dental procedures including extraction, periodon-
tal therapy endodontic therapy and some orthodontic
manipulations e.g. band placement and removal.?® Of
all the orthodontic procedures band fitting and re-
moval offer greatest insult to gingival margin.* In a
study conducted by Lucas up to 44% bacteremia has
been detected in patients after orthodontic banding.?
It may last up to 30 minutes and may be a matter of
grave concern.?

Bacteremia can be life threatening and can lead to
infective endocarditis, brain abscesses and other dis-
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tant site infections.® In fact, infective endocarditis is
the most widely studied condition resulting from oral
bacteremias. The incidence of infective endocarditis is
2-6/100,000 patient years and the condition results in
death in 3% of patients who develop it despite ad-
vances in antimicrobial therapy.®” Hence the primary
prevention of endocarditis is very important.®® The
most common causative bacterial organism respon-
sible for infective endocarditisis streptococcus viridans
followed by staphylococcus aureus. ¥

The individual’s susceptibility to infective en-
docarditis is related to the underlying cardiac lesion.!!
The predisposing cardiac conditions which may lead to
infective endocarditis include most congenital cardiac
malformations, previous infective endocarditis, rheu-
matic and other acquired valvular dysfunctions, hy-
pertrophic cardiomyopathy,mitral valve prolapse with
valvular regurgitation, prosthetic cardiac valves and
surgically constructed systemic pulmonary shunts.!?

Infection control and prophylaxis is an essential
prerequisite for every dental procedure.!® To reduce
the complications of dental treatment, a prophylactic
approach must be considered in certain orthodontic
procedures,'* specially initial placement of orthodon-
tic bands but not bracket placement.!® Prophylaxis
involves not only the prescription of medication prior
to treatment but also maintenance of oral hygiene so
as to prevent any complications.

A considerable amount of work has been done to
investigate the presence of bacteremia after band-
ing.!* So far the results have not conclusively proved
significant bacteremia so as to make antibiotic pro-
phylaxis essential before banding.

The rationale of this study is to investigate bacte-
remia after initial placement of orthodontic bands so
that it can be determined whether antibiotic prophy-
laxis is required before the procedure in patients at
risk for serious sequelae.

METHODOLOGY

A total of 140 patients of both sexes of age range
8-25 years were selected from the OPD of Orthodontics
Department at de’ Montmorency College of Dentistry/
Punjab Dental Hospital for the study according to the
selection criteria (Table 1) over a period of six months

(1-03-2009 to 30-08-2009). An informed consent was
taken in accordance with the terms of the ethical
approval for this study.

Both lower first permanent molars were selected
for separator placement and only one molar was banded
for the study, the other molar served as a backup in
case the separator got dislodged prematurely. Elasto-
meric separators were placed through the mesial and
distal contact points. Before separation alginate im-
pressions were taken to facilitate band selection. Oral
hygiene instructions were given to each patient and
they were asked not to brush on the day designated for
fitting of molar bands to avoid accidental trauma
associated with tooth brushing that may cause bacte-
remia.

Molar bands were selected on plaster model and
autoclaved and placed in a sterile labeled container.
Separators were left in place for a week. Preoperative
blood sample (10ml) was taken before the removal of
separator and only patients with no bacteremia in the
preoperative sample were included in the study. A
three way canuula was fitted in a vein in the left
antecubital fossa with a three-way Luer valve en-
abling the blood to be taken and discontinued for a
short period, and facilitating syringe replacement for
pre and post operative samples. The separator was
removed and the previously selected band was filled
with GIC and seated using band pusher and seater.
After seating the band about 60 seconds was allowed
to pass before another blood sample (10ml) was taken.
Blood culture and sensitivity was done on the samples
for presence or absence of bacteremia. Other variables
e.g. intensity (i.e. cfu/ml) and species of bacteria were
be assessed from the same blood samples. The bias was
controlled by using the same teeth, materials, and
selection of bands on plaster model, patient’s avoid-
ance of brushing prior to banding and the confounding
factor was controlled by taking blood sample prior to
procedure.

RESULTS

Out of 140 subjects included in this study, there
were 61 males and 79 females. The mean age of the
sample was 15.05 + 4.82 years, with a range of 8-25
years. (Table 2 & 3) The data was entered into SPSS
version 11 for windows and analyzed. Statistical
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TABLE 1

Inclusion criteria

Exclusion criteria

¢ Require routine orth-
odontic separation prior
to fitting a molar band

¢ Both lower first perma-
nent molars

e Gingival index and
plaque index
<1

e No bacteremia in the
blood sample taken prior
toseparator removal(pre
procedural)

e Patients with age range
between 8-25yrs

¢ Both genders

Diagnosed cases of fol-
lowing diseases on the
basis ofhistory and pre-
vious investigations:
congenital heart dis-
ease

prosthetic heart valves
mitral or aortic incom-
petence

previous history of in-
fective endocarditis
hypertrophiccardiomy-
opathy

bleeding disorder
positive history of anti-
biotic use within the
previous month.
restoration adjacent to
gingival margin on se-
lected molar tooth (seen
on clinical examination)

TABLE 2: AGE CHARACTERISTICS OF THE

SAMPLE
Mean SD Range Min Max
15.05 4.828 8 25
(n=140)

TABLE 3: GENDER DISTRIBUTION OF THE

SAMPLE SELECTED
Frequency Percent
Females 79 56.4
Males 61 43.6
Total 140 100.0
(n=140)

TABLE 4: INCIDENCE OF BACTEREMIA IN THE
SELECTED SAMPLE (PRE BANDING)

Bacteremia Frequency Percent

No 133 95.0

Yes 5.0

Total 140 100.0
n=140

TABLE 5: INCIDENCE OF BACTEREMIA IN THE
SELECTED SAMPLE (POST BANDING)

Bacteremia Frequency Percent

No 126 90.0

Yes 14 10.0

Total 140 100.0
n=140

TABLE 6: MICROORGANISMS ISOLATED FROM
THE POST-OPERATIVE BLOOD SAMPLES
(CFU= COLONY FORMING UNITS)

cfu/ml  Species Subject no.

2 Streptococcus sanguis(2) 6

4 Streptococcus mitis(1) 15
Streptococcus sanguis(3)
Streptococcus constellatus(1) 16

4 Veillonella(2) 23
Streptococcus mutans(1)
Streptococcus mitis(1)
Actinomyces(1) 29

2 Streptococcus mutans(2) 41

3 Streptococcus salivarius(2) 52
Streptococcus oralis(1)

5 Streptococcus oralis(4) 67
Streptococcus mitis(1)
Streptococcus mitis(2) 77

4 Streptococcus sanguis(1) 80
Streptococcus mitis(3)

5 Streptococcus mutans (4) 84
Actinomyces(1)

1 Streptococcus sanguis(1) 95

3 Streptococcus sanguis(1) 106
Veillonella(2)

1 Streptococcus oralis(1) 125

anlaysis was perfomed to calculate the frequency and
percentage of bacteremia in the sample.

It was found that there was an incidence of 5%
bacteremia in the pre banding blood sample (Table 4).
Out of a total of 140 patients, 7 who had bacteremia
were then excluded from the study and 7 more subjects
were taken who were found to be free from bacteremia
prior to banding. This was done so as to have a sample
of subjects with no baseline bacteremia so that the
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accurate presence of bacteremia can be determined
after banding.

From the total sample of 140 patients the inci-
dence of bacteremia post banding was found to be 10%.
Out of a total of 140 subjects 14 were found to have
bacteremia (Table 5).

Other variables e.g. intensity (i.e. cfu/ml) and
species of bacteria were assessed from the same blood
samples (Table 6). The post operative bacterial organ-
isms detected ranged from 1 to 5 colony forming units
(cfu)/ ml of blood. Streptococcus sanguis and Strepto-
coccus mitis were the most prevalent amongst the
blood culture samples and in two cases Actinomyces
and Veillonella species were also found.

DISCUSSION

Amongst all the orthodontic procedures, orthodon-
tic band placement is considered to cause utmost
mutilation of the gingival margin and hence may be a
source bacteremia. The objective of this study was to
investigate the prevalence and intensity of bacteremia
after orthodontic banding.

In this study out of a total of 140 subjects 14
subjetcs (10%) presented with bacteremia after band-
ing. Although the sample size was large as compared
to the previous studies but the incidence of bacteremia
did not show much difference from what has been
proved in the previous studies.?348121617 Degling,!”
was the first toinvestigate bacteremia and he found no
bacteremia after the procedure in a sample of 25
subjects. Mclaughlin JO,* found 10% bacteremia in
sample of 30 subjects. Everdi,* et al found 7.5% bacte-
remiain a sample of 40 subjects in his first study. In his
second study Everdi et al,'?> studied orthodontic
debanding in 30 subjects and found the incidence of
bacteremia to be 6.6%. In his third study Everdi,?
found the post procedure bacteremia to be 2.5% in a
sample of 40 individuals. Lucas,? detected 44% bacte-
remia in a sample of 61 subjects. Burden,® found 13%
bacteremia in a sample of 30 subjects after debanding
and debonding. Lucas,!! in another study, on 49 sub-
jects found 26% bacteremia after debanding.

In this study , 5% patients had preoperative bacte-
remia. Although not very high as compared to previous
studies, this was not an unexpected finding. Although

some studies have found no bacteremia present in
healthy subjects before invasive procedures,'*?? other
studies have reported the incidence of bacteremia
arising spontaneously to be up to 23%.1%

The American Heart Association (AHA) modified
its guidelines in 2007 and the new guidelines empha-
size good oral hygiene for preventing viridans strepto-
coccal endocarditis. Antibiotic prophylaxis for dental
procedures is only recommended for patients with the
highest-risk cardiac conditions; moderate risk cyan-
otic heart diseases are now deemed to not require
prophylactic antibiotic coverage.?* The American Heart
Association (AHA) recognizes that the effectiveness of
its recommendations is not clear, and defines them as
corresponding to class IIb (i.e., a variety of opinions
exist, or there is conflict in the evidence on the useful-
ness or efficacy of the recommendations- their useful-
ness/efficacy ratio being deficiently established by the
existing evidence / opinion), with B level evidence (the
data are derived from a single randomized trial or from
non-randomized studies).!®

In march 2008, National Institute for Health and
Clinical Excellence (NICE) has issued the most recent
recommendations stating that antibiotic prophylaxis
should not be recommended to patients at risk for
infective endocarditis undergoing dental procedures.
It also states that chlorhexidine mouthwash should
not be used as a prophylaxis against infective en-
docarditis.?

Insum,itis advisable that the orthodontist should
seek guidance from the patient’s cardiologist before
placing orthodontic bands in patients at risk. Alterna-
tively, avoiding trauma to the gingival margin by
placing bonded attachments to the molars may help
resolve the clinical dilemma.

CONCLUSION

The following conclusions can be drawn from this
study :

e Theincidence of bacteremia after orthodontic band-
ing found in this study is 10% and is similar to
previous studies although a larger sample size was
taken.

e The final decision about whether antibiotic pro-
phylaxis should be administered in cardiac pa-
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tients undergoing orthodontic treatment should
be based on the latest recommendations in consul-
tation with the patient’s cardiologist.

More studies need to be done which replicate the
actual clinical situation so as to remove the cur-
rent confusing and contradictory guidance avail-
able to orthodontists.

REFERENCES

10

11

Sonis ST. Orthodontic Management of Selected Medically
Compromised Patients: Cardiac Disease, Bleeding Disorders,
and Asthma. Semin Orthod. 2004; 10: 277-80.

Everdi N, Acar A, Kadir T, Isguden B. Investigation of bacter-
emia after orthodontic banding and debanding following
chlorhexidine mouthwash application. Angle Orthod. 2001; 71:
190-94.

LucasV,Omard, Viera A, Roberts GJ. The relationship between
odontogenic bacteremia and orthodontic treatment procedures.
Eur J Orthod. 2002; 24: 293-301.

Everdi N, Kadir T, Ozkan H, Acar A. Investigation of bacter-
emia after orthodonticbanding. Am J Orthod Dentofacial Orthop.
1999; 116(6): 687-90.

Giirel HG, Basciftci FA, and Arslan U. Transient bacteremia
after removal of a bonded maxillary expansion appliance. Am J
Orthod Dentofacial Orthop. 2009; 135: 190-93.

Sadiq M, Rathore AW, Nazir M, Sheikh SA. Management and
outcome of children with Infective endocarditis. Pak Paed J.
2000; 24: 37-41.

Wak T, Dhawan S, Reynolds C. et al. An update on the epidemi-
ology, pathogenesis and management of infective endocarditis
with emphasis on Staphylococcus aureus. World Med J. 2002;
101: 24-33.

Burden DJ, Coulter WA, Jhonston CD, Mullally B. The preva-
lence of bacteremia on removal of fixed orthodontic appliances.
Eur J Orthod. 2004; 26: 443-47.

Kwori PH, Laskin DM. Clinician’s manual of oral and maxillo-
facial surgery 2" ed Chicago Ill: quintessence; 1997.

Haslett C, Chilvers ER, Hunter JAA, Boon NA. Davidson’s
Principles and practice of medicine.18% ed. United Kingdom:
Churchill Livingstone 1999; 286-89.

Lucas VS, Kyriazidou A, Marilyn G, Roberts GJ. Bacteremia
following debanding and gold chain adjustment . Eur J Orthod.
2007; 29(2): 161-65.

12

13

14

15

16

17

18

19

20

21

22

23

24

Everdi N, Biren S, Kadir T, Acar A. Investigation of bacteremia
following Orthodontic debanding. Angle Orthod. 2000; 70:
11-14.

Puttaiah R, Bedi R, Almas K. A survey of infection control
practices among general dental practitioners in Lahore Paki-
stan. J Pak Dent Assoc. 2001; 10: 71-76.

Rosa EAR,Rached RN, Tanaka O, Fronza F, Assad RA. Prelimi-
nary investigation of bacteremia incidence after removal of the
Haas palatal expander. Am J Orthod Dentofacial Orthop. 2005;
127: 64-66.

RodaRP,Jimenez Y, Carbonell E, Gavalda C, Munioz MM, Perez
GS.Bacteremia originating in the oral cavity: A review. Med
Oral Patol Oral Cir Bucal. 2008 Junl; 13(6): 355-62.

McLaughlin JO, Coulter WA, Coffey A, Burden DdJ. The inci-
dence of bacteremia after orthodontic banding. Am J Orthod
Dentofacial Orthop. 1996; 109: 693-44.

Degling TE. Orthodontics, bacteremia and the heart damaged
patient. Angle Orthod. 1972; 42: 399-401.

Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM,
Levison M, et al. Prevention of infective endocarditis: guidelines
from the American Heart Association: a guideline from the
American Heart Association Rheumatic Fever, Endocarditis
and Kawasaki Disease Committee,Council on Cardiovascular
Disease in the Young, and the Council on Clinical Cardiology,
Council on Cardiovascular Surgery and Anesthesia, and the
Quality of Care and Outcomes Research Interdisciplinary Work-
ing Group. J Am Dent Assoc. 2007 Jun; 138(6): 739-45, 747-60.

Robinson L, Kraus FW, Lazaansky JP, Wheeler RE, Gordon S,
Jhonson V. Bacteremias of dental origin: a review of literature.
Oral Surg Oral Med Oral Pathol. 1950; 3: 519- 31.

Khairat O. The non aerobes of post extraction bacteremia. J
Dent Res. 1966; 45(4): 1191-95.

Elliot RH, Dunbar JM. Streptococcal bacteremia in children
following dental extractions. Arch Dis Child. 1968; 43: 451-54.

Speck WT, Spears SS, Krongrad E, Mandel L, Gersony WM.
Transient bacteremia in paediatric patients after dental extrac-
tions. Am J Dis Child. 1976; 130: 406-07.

Shanson D. New British and American guidelines for the anti-
biotic prophylaxis of infective endocarditis: do the changes
make sense? A critical review. Curr Opin Infect Dis. 2008 Apr;
21(2): 191-99.

NICE Short Clinical Guidelines Technical Team. Prophylaxis
Against Infective Endocariditis:Antimicrobial Prophylaxis
Against Infective Endocarditis in Adults and Children Under-
going Interventional Procedures. London: National Institute
for Health and Clinical Excellence, 2008.

Pakistan Oral & Dental Journal Vol 33, No. 2 (August 2013)

325



