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ABSTRACT: Infective endocarditis, a critical
infection of the heart lining, poses significant risks
despite diagnostic and treatment advances. Recent
data underscores its complexity and advocates a
comprehensive approach integrating oral health
education, improved antimicrobial practices, and
personalized risk assessments. This shift promises
effective strategies to reduce incidence and
severity, transforming cardiovascular health
management. Key orthodontic procedures such as
expander removal, separator placement, and band
placement are clinically significant. Elective
invasive procedures that could cause bacteraemia
should be avoided due to limited evidence and
ethical considerations. Therefore, a thorough
review of existing literature is essential for
informed decisions. Clinical implications stress
assessing infective endocarditis risk by following
current guidelines and consulting cardiologists.
Minimizing procedures with injury or bacteraemia
risks and promoting oral hygiene to reduce
inflammation related bacteraemia are
recommended. This article offers a new
perspective, moving beyond traditional risk factors
like orthodontic treatments to explore wider
implications and prevention strategies.
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l. INTRODUCTION:

Infective endocarditis is a relatively
uncommon but serious inflammation of the
endocardium, the inner lining of the heart chambers
and valves.* Oral pathogens play a significant role

in the development of infective endocarditis, as
they can enter the bloodstream during normal
physiological processes or dental procedures.? In
recent years, various professional societies
worldwide have issued guidelines on preventing
infective  endocarditis,  reflecting  differing
interpretations of available evidence. This has
resulted in confusing recommendations for both
patients with heart conditions and clinicians.® The
development of infective endocarditis involves
factors that facilitate microorganisms adhering to
the heart's endothelium, triggering inflammation.*
Heart diseases, whether congenital or acquired, can
compromise  endothelial  integrity,  thereby
increasing the risk of infective endocarditis.”
Endothelial damage allows for the formation of
platelet-derived thrombi, which in turn facilitate
inflammatory processes. Non-bacterial
endocarditis precedes microbial adhesion, typically
initiated when microorganisms from transient
bacteremia enter the bloodstream through breaches
in the skin or mucous membranes. Gram-positive
bacteria, such as Staphylococcus, Streptococcus,
and Enterococcus species, are responsible for up to
90% of infective endocarditis cases, with
Staphylococcus aureus particularly prevalent in
high-income  countries. Coagulase-negative
Staphylococcus species such as S. epidermidis,
which are common skin commensals, contribute to
around 10% of infective endocarditis cases. In
contrast, infections caused by streptococci from the
oral viridans group like S. mutans, S. mitis, and S.
sanguinis, constitute nearly 20% of cases.” Thus, a
more thorough evaluation of the oral cavity as a
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reservoir for bacteria is crucial. The oral
microbiome consists of over 700 different species
of  bacteria, including commensals and
opportunistic pathogens. Some of these bacteria
form complex biofilms that can enter the
bloodstream following disruptions in mucosal or
gingival barriers. 8

This highlights the oral cavity as a
significant source of microorganisms capable of
causing bacteremia and subsequent infective
endocarditis. Traumatic injuries to the mucosa or
gingiva during activities like chewing food or
maintaining oral hygiene, as well as conditions
such as dental caries or periodontitis and their
associated ~ complications, and therapeutic
interventions for their prevention and treatment,
can lead to the transfer of bacterial pathogens from
the oral cavity into the bloodstream.” This
underscores the potential for bacteremia originating
from oral sources, which can trigger infective
endocarditis. Bacterial adhesion to disrupted
endothelial walls and subsequent thrombotic
formations are facilitated by specific virulence
factors and surface components in various
microbial species. In this manner, several species
of streptococci, staphylococci and enterococci can
colonize impaired endocardium and cause infective
endocarditis.® In the realm of managing
endocarditis, orthodontics offers a distinctive
perspective that blends precision with patient
safety. The focus ranges from protocols for
assessing risks aligned with current medical
standards to tailored treatment approaches, all
aimed at optimizing care while minimizing
potential risks associated with  orthodontic
procedures. This comprehensive approach ensures
that both healthcare providers and patients gain a
clearer understanding of how orthodontics
contributes to the holistic management of
endocarditis."* This knowledge promotes informed
decision-making and improves clinical outcomes.
Infective endocarditis is a severe infection
primarily affecting the endothelial surfaces of heart
valves, often caused by bacteria that are normally
present in the oral cavity. Routine dental
procedures, including non-surgical ones, can lead
to bacteremia with these oral bacteria, posing a rare
but potentially serious risk during dental
treatments.”” Infective endocarditis linked with
orthodontic procedures is uncommon. Regrettably,
numerous orthodontic practitioners avoid treating
patients who may be at risk of developing
endocarditis due to the absence of clear guidelines
and concerns  about triggering an infection.
Moreover, many patients undergoing orthodontic
treatment receive unnecessary  antibiotic

prescriptions for procedures with minimal risk of
causing bacteremia.® To prevent legal issues,
orthodontists and other dental professionals must
maintain precise dental records, conduct thorough
and regularly updated medical histories, and adhere
strictly to national guidelines concerning antibiotic
prophylaxis. This article explores crucial insights
and considerations from an orthodontic perspective,
highlighting the link between bacteremia triggered
by dental procedures and its role as a precursor to
infective endocarditis, particularly in patients at
higher risk, integrating clinical evidence and
guidelines to ensure optimal patient care and
safety.™

1. DISCUSSION:

Reimagining infective endocarditis
involves transcending traditional boundaries to
understand its multifactorial etiology and
management.”® While orthodontic procedures and
dental interventions are relevant considerations, a
comprehensive  approach includes  broader
perspectives—from epidemiology, diagnostics, and
treatment paradigms to prevention strategies.
Despite the lack of definitive identification of
specific  orthodontic  procedures leading to
bacteremia and subsequent infective endocarditis,
orthodontics is widely practiced in Europe and the
United States. Reported cases of infective
endocarditis following orthodontic procedures are
rare, suggesting a generally low risk. Embracing
innovation, collaboration, and patient-centered care
can optimize outcomes for those affected by
infective endocarditis, aiming to minimize its
burden in the future.'® However; the precise
orthodontic procedures contributing to this risk are
not clearly defined. Research suggests that placing
orthodontic bands can induce bacteremia, with
varying rates of detection possibly influenced by
detection method challenges or variability in post-
procedure occurrences.” Moreover, procedures like
teeth cleaning and polishing have been linked to
bacteremia and an increased infective endocarditis
risk, necessitating antibiotic prophylaxis for
vulnerable patients undergoing band placement,
removal, and dental polishing."® Nonetheless,
adjusting fixed or removable orthodontic
appliances has not shown significant bacteremia
risk or documented infective endocarditis cases.
Consequently, current American Heart Association
guidelines do not recommend prophylaxis for
orthodontic appliance adjustments.  Similarly,
taking impressions for study models poses minimal
risk of bacteremia and does not necessitate
prophylactic antibiotics.® In contrast, surgically
exposing teeth, particularly palatal canines, is
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acknowledged for its potential to induce
bacteremia. Hence, susceptible patients at risk of
infective endocarditis are advised to receive
prophylactic antibiotics before this procedure.?
Following surgical exposure, management of the
surgical site typically follows protocols akin to
those used for extraction sites or erupting teeth,
often without ongoing antibiotic coverage.?* The
debate surrounding the method of traction
following surgical exposure in orthodontic
procedures hinges on the potential risk of
bacteremia. Advocates contend that techniques
involving replaced flap procedures may elevate this
risk compared to methods like excisional
exposure.” This perspective posits that the
manipulation and repositioning of gingival tissues
during replaced flap techniques could introduce
bacteria into the bloodstream more readily.”®
Conversely, an opposing viewpoint suggests that
tooth movement facilitated by a replaced flap
procedure mimics natural tooth eruption, which
might not necessarily require prophylactic
antibiotics.® This argument draws parallels
between the physiological processes of accelerated
tooth movement and routine dental changes,
potentially minimizing the perceived need for
antibiotic prophylaxis.> However, beyond the
debate over antibiotics, prophylactic principles in
orthodontics encompass broader strategies. These
include promoting and maintaining good oral
hygiene practices to mitigate the risk of oral
diseases that could lead to bacteremia.?® Strategies
such as regular dental cleanings, effective plaque
control, and patient education on oral health play
crucial roles in preventing the conditions that could
predispose individuals to bacteremia and
subsequent complications like infective
endocarditis.?” Thus, while the controversy persists
regarding the optimal traction method and its
associated bacteremia risk, a comprehensive
approach to prophylactic care in orthodontics
integrates considerations of both antibiotic use and
broader oral hygiene strategies.”® This approach
aims to optimize patient safety and minimize
potential risks associated with orthodontic
procedures. Inadequate oral hygiene fosters plaque
accumulation, increasing bacterial quantities and
heightening the risk of bacteremia and infective
endocarditis.”® Subsequent gingival inflammation
and bleeding from broken capillaries can induce
transient bacteremia. Thus, placing orthodontic
appliances in the presence of gingival inflammation
may elevate bacteremic  episodes.*® Even
individuals with clinically healthy gums can
experience transient bacteremia during activities
like tooth brushing when inflammation and plaque

are present. However, maintaining scrupulous oral
hygiene significantly mitigates the bacteremia
load.* Silver et al. noted an increase in the
percentage of positive cultures, indicating isolated
microorganisms, correlating with the severity of
inflammation. Their review aimed to explore the
relationship between orthodontic procedures and
infective endocarditis, offering practical advice to
healthcare providers. However, the connection
between orthodontics and infective endocarditis
remains incompletely understood, with no reported
cases of infective endocarditis specifically caused
by routine oral hygiene procedures in patients with
healthy gingiva.**Furthermore, there are no reports
of infective endocarditis triggered by oral hygiene
practices in individuals with good gingival health.
The quantity of microorganisms in bacteremia is
also influenced by the degree of trauma following
specific  manipulative  procedures. Therefore,
antibiotic prophylaxis is recommended for some
procedures but not universally. *

An effective strategy to reduce bacteremia
levels involves using an oral rinse containing 0.2%
(w/v) chlorhexidine solution. Multiple applications
of chlorhexidine have not been found to decrease
its effectiveness as a disinfectant.** This differs
from patients who have undergone prolonged
courses of antibiotics, potentially harbouring
resistant strains of oral streptococci commonly
associated with bacterial endocarditis. Patients at
risk of infective endocarditis are typically classified
into three categories: high risk, moderate risk, and
negligible risk, based on their medical history.®
High-risk patients may proceed with orthodontic
treatment after consultation with a cardiologist to
assess risks. If the cardiologist determines a high
risk of infective endocarditis, orthodontic treatment
should be avoided. Moderate-risk patients can
undergo orthodontic procedures but require
antibiotic prophylaxis for procedures inducing
bacteremia.®® Patients at negligible risk generally
do not need antibiotic prophylaxis for orthodontic
treatment, although it is advisable to consult a
physician to confirm their medical status
beforehand. Many prospective orthodontic patients
report a history of a heart murmur, necessitating
investigation to determine whether it commenced
before treatment initiation. Antibiotic prophylaxis
is recommended for patients classified as 'high' or
'moderate’ risk but not for those in the 'negligible’
risk category.*” This category includes cardiac
conditions where the risk of developing
endocarditis is not elevated compared to the
general population. The British Society of
Antimicrobial Chemotherapy identifies a subset of
patients with endocardial disease termed ‘special
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risk', which are especially susceptible to infective
endocarditis.®®*  Before initiating  orthodontic
treatment, it is essential to thoroughly understand
the patient's medical history and current condition.
This often involves additional assessments such as
echocardiography performed by a cardiologist to
assess the status of heart valves and the risk of
infective endocarditis.Obtaining informed consent
from the patient or their guardian is crucial.*

This ensures that the patient understands
the risks associated with orthodontic treatment and
any necessary precautions due to their medical
condition. For patients at high risk of infective
endocarditis, treatment plans should be practical
and achievable, avoiding procedures that could
potentially introduce excessive bacteremia.”® This
may mean opting for less invasive treatment
approaches or spacing out appointments to
minimize the risk of bacterial exposure.
Maintaining impeccable oral hygiene is critical for
all orthodontic patients, but it is particularly crucial
for those at risk of infective endocarditis. Good oral
hygiene reduces plaque buildup, which in turn
lowers the risk of bacteremia during orthodontic
procedures. Patients categorized as ‘high' or
'moderate’ risk for infective endocarditis should
receive prophylactic antibiotics before orthodontic
procedures that are known to induce bacteremia.
This is to prevent bacteria from entering the
bloodstream and potentially causing infection in the
heart valves or other prosthetic materials.** Prior to
any orthodontic procedure in high-risk patients, a
preliminary rinse with 0.2% chlorhexidine
mouthwash is recommended. This helps reduce the
bacterial load in the oral cavity, further minimizing
the risk of bacteremia. If orthodontic appliances
cause mucosal irritation and subsequent bleeding,
daily rinsing with chlorhexidine mouthwash is
advised.”” This helps maintain oral hygiene and
reduces the risk of bacterial entry through
compromised mucosal surfaces. For optimal
prevention, antibiotics should ideally be given
within 2 hours prior to the procedure. To minimize
the necessity for multiple preventive treatments,
fixed appliances should be placed in a single visit
whenever possible. This protocol aims to enhance
patient safety and lower the risk of infective
endocarditis associated with orthodontic treatment,
in line with current prophylactic guidelines. In all
risk categories (high, moderate, negligible),
orthodontic procedures such as banding or bracket
bonding should ideally be performed without any
interruption, or preferably with bonding applied to
all teeth.*®

Patients should be instructed to promptly
report any unexplained illness following the

procedure.  Despite  appropriate  antibiotic
prophylaxis, infective endocarditis can still occur,
with the highest risk typically within the first 30
days after the procedure.** Therefore, clinicians
must maintain vigilance throughout the prolonged
course of orthodontic treatment. Antibiotic
management protocols specify that Clindamycin
tablets should be taken with a full glass of water to
prevent esophageal irritation. Children under 10
years should receive half the adult dose of
amoxicillin or clindamycin, while those under 5
years should receive a quarter of the adult dose.*
For children under 10 years, vancomycin at 20 mg
and gentamicin at 2 mg are recommended. Children
under 14 years should be given teicoplanin at 6
mg/kg plus gentamicin at 2 mg/kg. In patients not
at special risk, amoxicillin may be administered
twice within one month, as a single 3-g dose is
unlikely to promote the growth of clinically
significant amoxicillin-resistant strains. A third
dose should be deferred until at least one month
later. Clindamycin can be used again for
prophylaxis after an interval of at least two weeks.
These guidelines aim to optimize antibiotic use for
prophylaxis while minimizing the risk of
complications in orthodontic patients vulnerable to
infective endocarditis.*

Future Directions: Innovations and Challenges
Ahead Looking ahead, ongoing research
endeavours seek to address unresolved challenges
in the prevention, diagnosis, and treatment of IE.
Advances in microbial genomics, immunotherapy,
and bioengineering hold promise for personalized
medicine approaches tailored to individual patient
profiles. However, challenges such as antimicrobial
resistance, healthcare disparities, and access to
specialized care underscore the need for concerted
efforts across disciplines and healthcare systems.*’

I11. CONCLUSION:

Orthodontic treatment's potential link to
infective endocarditis lacks direct evidence due to
ethical constraints. Decisions hinge on thorough
literature reviews. Clinical guidance stresses pre-
treatment evaluation of cardiac patients for
endocarditis risk via American Heart Association
guidelines and cardiologist input. Minimizing
tissue trauma and maintaining excellent oral
hygiene are crucial preventive measures. While
cases of endocarditis from orthodontics are rare,
guidelines categorize patients into high, moderate,
and low-risk groups. High-risk patients need
physician consultation before treatment, while
moderate-risk may consider antibiotic prophylaxis
for high-risk procedures. Low-risk patients
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generally don't require antibiotics but should use
chlorhexidine mouthwash before adjustments to
reduce bacteremia risk.

Financial support and sponsorship Nil
Conflicts of interest There are no conflicts of
interest

REFERENCES

[1]. Sonis ST. Orthodontic management of
selected medically compromised patients:
cardiac disease, bleeding disorders, and
asthma. Semin Orthod. 2004; 10:277-80.

[2]. Benjamin EJ, Virani SS, Callaway CW,
Chamberlain AM, Chang AR, Cheng S, et
al. Heart disease and stroke Statistics-2018
update: A report From the American Heart
Assaciation. Circulation. 2018; 137:e67-
492.

[3]. Charles A, Rs S, Jacob S, C.s K, Subbiah
S. Clinical Management of Medical
Disorders in Orthodontics. Int J Dent Sci
Res. 2014; 2:36-41.

[4].  Ware AL, Tani LY, Weng HY, Wilkes J,
Menon SC. Resource utilization and
outcomes of infective endocarditis in
children. J Pediatr. 2014; 165:807-12.el.

[5]. Dajani AS, Taubert KA, Wilson W,
Bolger AF, Bayer A, Ferrieri P, et al.
Prevention of Dbacterial endocarditis.
Recommendations by the American Heart
Association. JAMA. 1997; 277:1794-801.

[6].  Yagci A, Uysal T, Demirsoy KK, Percin
D. Relationship between odontogenic
bacteremia and orthodontic stripping. Am
J Orthod Dentofacial Orthop. 2013;
144:73-7.

[71. 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
Working  Group.  Circulation.  007;
116:1736-54.

[8]. Knirsch W, Nadal D. Infective
endocarditis in congenital heart disease.
Eur J Pediatr. 2011; 170:1111-27.

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

Roberts GJ. Dentists are innocent!
“Everyday” bacteremia is the real culprit:
a review and assessment of the evidence
that dental surgical procedures are a
principal cause of bacterial endocarditis in
children Pediatr Cardiol. 1999; 20:317-25.
Erverdi N, Acar A, Is,guden B, Kadir T.
Investigation of bacteremia € after
orthodontic banding and debanding
following chlorhexidine mouth wash
application. Angle Orthod. 2001; 71:190-
4.

Cahill TJ, Prendergast BD. Infective
endocarditis. Lancet. 2016; 387:882-93.
Cabell CH, Abrutyn E, Karchmer AW.
Cardiology  patient page. Bacterial
endocarditis: the disease, treatment, and
prevention. Circulation.2003;107:e185-7.
Ferro JM, Fonseca AC. Infective
endocarditis. Handb Clin Neurol.2014;
119:75-91.

Patel A, Burden DJ, Sandler J. Medical
disorders and orthodontics.J Orthod. 2009;
36(Suppl):1-21.

Strom BL, Abrutyn E, Berlin JA, Kinman
JL, Feldman RS, Stolley PD, et al. Dental
and cardiac risk factors for infective
endocarditis. A population-based, case-
control study. Ann Intern Med.1998;
129:761-9.

Nakatani S, Mitsutake K, Hozumi T,
Yoshikawa J, Akiyama M, Yoshida K, et
al. Current characteristics of infective
endocarditis in Japan: an analysis of 848
cases in 2000 and 2001. Circ J.2003;
67:901-5.

Erverdi N, Kadir T, Ozkan H, Acar A.
Investigation ~ of  bacteremia  after
orthodontic banding. Am J Orthod
Dentofacial Orthop.1999; 116:687-90.
Guntheroth  WG. How important are
dental procedures as a cause of infective
endocarditis? Am J Cardiol. 1984; 54:797-
801.

Leong JW, Kunzel C, Cangialosi TJ.
Management of the American Heart
Association's guidelines for orthodontic
treatment of patients at risk for infective
endocarditis. Am J Orthod Dentofacial
Orthop. 2012; 142:348-54.

Schlein RA, Kudlick EM, Reindorf CA,
Gregory J, Royal GC. Toothbrushing and
transient bacteremia in patients
undergoing orthodontic treatment. Am J
Orthod Dentofacial Orthop. 1991; 99:466-
72.

DOI: 10.35629/6018-0604122128 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 126



--]-r
C‘P

International Journal Dental and Medical Sciences Research
Volume 6, Issue 4, July. — Aug. 2024 pp 122-128 www.ijdmsrjournal.com

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

Pallasch  TJ, Slots J. Antibiotic
prophylaxis and the medically
compromised patient. Periodontol

2000.1996; 10:107-38.

Tomas I, Diz P, Tobias A, Scully C,
Donos N. Periodontal health status and
bacteraemia from daily oral activities:
systematic review/ meta-analysis. J Clin
Periodontol. 2012; 39:213-28.

Werdan K, Dietz S, Lof € fler B, Niemann
S, Bushnag H, Silber RE, et al
Mechanisms of infective endocarditis:
pathogen-host interaction and risk states.
Nat Rev Cardiol. 2014; 11:35-50.
Murdoch DR, Corey GR, Hoen B, Miro
JM, Fowler VG, Bayer AS, et al. Clinical
Presentation, Etiology, and Outcome of
Infective Endocarditis in the 21st Century:
the International  Collaboration on
Endocarditis—Prospective Cohort Study.
Arch Intern Med. 2009; 169:463-73.

Gurel HG, Basciftci FA, Arslan U.
Transient bacteremia after € removal of a
bonded maxillary expansion appliance.
Am J Orthod Dentofacial Orthop. 2009;
135:190-3.

Chung A, Kudlick EM, Gregory JE, Royal
GC, Reindorf CA. Toothbrushing and
transient  bacteremia in patients
undergoing orthodontic treatment. Am J
Orthod Dentofacial Orthop. 1986; 90:181-
6.

Lucas VS, Kyriazidou A, Gelbier M,
Roberts GJ. Bacteraemia following
debanding and gold chain adjustment. Eur
J Orthod. 2007; 29:161-5.

Duval X, Millot S, Chirouze C, Selton-
Suty C, Moby V, Tattevin P, et al. Oral
streptococcal endocarditis, oral hygiene
habits, and recent dental procedures: A
case-control study. Clin Infect Dis. 2017,
64:1678-85.

Uysal T, Yagci A, Esel D, Ramoglu SI,
Kilinc A. Investigation of bacteremia
following insertion of orthodontic mini-
implants.World J Orthod. 2010; 11:357-
61.

Dayer MJ, Jones S, Prendergast B,
Baddour LM, Lockhart PB, Thornhill MH.
Incidence of infective endocarditis in
England, 2000-13: a secular trend,
interrupted time-series analysis.
Lancet.2015; 385:1219-28.

Rosa EA, Rached RN, Tanaka O, Fronza
F, Fronza F, Araujo Assad R. Preliminary
investigation of bacteremia incidence after

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

[41].

[42].

[43].

[44],

removal of the Haas palatal expander. Am
J Orthod Dentofacial Orthop. 2005;
127:64-6.

Degling TE. Orthodontics, bacteremia,
and the heart damaged patient. Angle
Orthod 1972; 42:399-402.

Seymour RA, Lowry R, Whitworth JM,
Martin ~ MV. Infective endocarditis,
dentistry and antibiotic prophylaxis; time
for a rethink? BrDent J. 2000; 189:610-6.
van der Meer JT, Thompson J,
Valkenburg HA, Michel MF.
Epidemiology of bacterial endocarditis in
the Netherlands. 1. Antecedent procedures
and use of prophylaxis. Arch Intern
Med.1992; 152:1869-73.

Van der Meer JT, Van Wijk W, Thompson
J, Vandenbroucke JP, Valkenburg HA,
Michel MF. Efficacy of antibiotic
prophylaxis for prevention of native-valve
endocarditis. Lancet. 1992; 339:135-9.
Franklin M, Wailoo A, Dayer MJ, Jones S,
Prendergast B, Baddour LM, et al. The
cost-effectiveness of antibiotic
prophylaxis for patients at risk of infective
endocarditis. Circulation. 2016;134:1568-
78.

Chen TT, Yeh YC, Chien KL, Lai MS, Tu
YK. Risk of infective endocarditis After
invasive dental treatments. Circulation.
2018; 138:356-63.

Biancaniello TM, Romero JR. Bacterial
endocarditis  after  adjustment  of
orthodontic appliances. J Pediatr. 1991;
118:248-9.

Dajani AS. Bacterial endocarditis after
minor orthodontic procedures. J Pediatr.
1991; 119:339-40.

Hobson RS, Clark JD. Infective
endocarditis associated with orthodontic
treatment: a case report. Br J Orthod.
1993; 20:241-4.

Ziolkowska L, Olczak-Kowalczyk D,
Kawalec W, Turska-Kmiec A. Fixed
orthodontic appliance and infective
endocarditis. Pediatr Infect Dis J. 2010;
29:1155-6.

Livas C, Delli K, Karapsias S, Pandis N,
Ren Y. Investigation of bacteremia
induced by removal of orthodontic mini-
implants. Eur J Orthod. 2014; 36:16-21.
Hobson RS, Clark JD. Management of the
orthodontic patient ‘at risk’ from infective
endocarditis. Br Dent J. 1995; 178:289-95.
Burden D, Mullally B, Sandler J.
Orthodontic treatment of patients with

DOI: 10.35629/6018-0604122128

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 127



‘3‘19-' International Journal Dental and Medical Sciences Research
Volume 6, Issue 4, July. — Aug. 2024 pp 122-128 www.ijdmsrjournal.com

medical disorders. Eur J Orthod. 2001;
23:363-72.

[45]. Erverdi N, Biren S, Kadir T, Acar A.
Investigation of bacteremia following
orthodontic debanding. Angle Orthod
2000; 70:11-4.

[46]. Roberts GJ, Radford P, Holt R.
Prophylaxis of dental bacteraemia with
oral amoxycillin in children. Br Dent J
1987; 162:179-82.

[47]. Lucas VS, Omar J, Vieira A, Roberts GJ.
The relationship between odontogenic
bacteraemia and orthodontic treatment
procedures. Eur J Orthod. 2002; 24:293-
301.

DOI: 10.35629/6018-0604122128 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 128



