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Relationship between odontogenic bacteremia
and orthodontic stripping

Ahmet Yagci,? Tancan Uysal,” Kevser Kurt Demirsoy,® and Duygu Percin®

Kayseri and Izmir, Turkey, and Riyadh, Saudi Arabia

Introduction: The aim of this study was to evaluate the prevalence of bacteremia associated with an orthodontic
stripping procedure. Methods: The study included 29 orthodontic patients (mean age, 18.2 = 3.4 years). We
used a standardized stripping procedure: a perforated stripping disk with a contra-angle hand piece was used
at a low speed (<15,000 rpm; 10 seconds) on the mandibular anterior teeth. Blood samples were collected
by inserting a cannula into the left antecubital fossa. A baseline sample was taken before treatment, and
a second sample was taken after the stripping procedure. These samples were inoculated into aerobic and
anaerobic blood culture bottles and incubated, and the bacterial cultures were identified; the samples
collected before and after the stripping procedure were statistically analyzed. Results: Transient bacteremia
was not detected in any pretreatment blood sample, but it was found in 1 postoperative blood sample; this
sample tested positive for Streptococcus sanguis. Conclusions: The bacterial species in the positive
postoperative blood sample was S sanguis, which might be associated with infective endocarditis. Clinicians
should explain the level of risk to the patient and consult a concerned medical specialist. (Am J Orthod

Dentofacial Orthop 2013;144:73-7)

resence of bacteremia is always considered

abnormal, since the blood is typically a sterile

environment. Dental treatment is associated
with bacterial endocarditis in a small proportion of
cases.' The relevant dental procedures in question are
endodontal therapy,” tooth extractions,” periodontal
surgeries, and orthodontic bandings.* The risk of
developing infective endocarditis because of bacteremia
after dental procedures is not clearly understood
because the American Heart Association’s guidelines
for prevention of infective endocarditis from dental
procedures are not based on prospective clinical trials.”
However, in 2007, the American Heart Association
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issued a recommendation on the prevention of bacterial
endocarditis, stipulating that antibiotic prophylaxis
should be used for patients having any dental procedure
that entails bleeding of the gingiva or the oral mucosa
and the periapical region.®”’

Bacteremia in orthodontics is not well understood.
Degling® reported no bacteremia after the placement
and removal of orthodontic bands. However, findings
by Erverdi et al’ regarding samples from 7.5% of
patients after orthodontic banding showed bacteremia,
and Streptococcus sanguis and Streptococcus mitis
were isolated. According to Rosa et al,* removal of the
Haas palatal expander is a traumatic procedure that
can result in bacteremia, and orthodontists must act
prophylactically if this procedure is used in patients at
risk for infective endocarditis. Uysal et al'® reported
that 1 of 40 patients developed bacteremia after
insertion of orthodontic mini-implants.

Interproximal enamel reduction, defined as removing
part of the dental enamel from an interproximal contact
area, offers an appealing alternative to overcome
difficulties with premolar extraction and the instability
of overexpansion in nonextraction cases. Stripping can
be performed for the following reasons: solving Bolton
discrepancy problems,'" treating mild or moderate
crowding,'? improving the gingival relationship and
reshaping proximal contacts,'®> and eliminating the
need for mandibular retention.'* This procedure can
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also improve esthetics,'® significantly reduce treatment Germany) with a contra-angle hand piece was used on the
time, and allow transverse arch dimensions while mandibular anterior teeth at low speed (< 15,000 rpm) for
maintaining anterior inclinations.'®'” 10 seconds per tooth. Approximately 0.25 mm of dental
Stripping can be used in adolescents and adults, tissue was removed from the mesial and distal sides of
since the interproximal enamel thickness is similar in the tooth. Topical anesthesia (10% lidocaine) was applied
both groups.'® Several studies have shown that the to the gingival region before the stripping procedure. The
stripping site might be more resistant to carious and patients were instructed not to eat anything or brush their
periodontal disease than unaltered enamel surfaces.'>*° teeth during the 2 hours preceding the stripping.
Some studies have shown that dentogingival All blood samples were collected from the patients un-
manipulative procedures (eg, matrix band, wedge,?"* der sterile conditions at 2 time points: before and soon af-
or orthodontic separator”’) can cause bacteremia. ter stripping. The vein in the antecubital fossa was used
Separation of the teeth with a wedge or other separator for collection. Before the operation, each patient’s left
can cause transitory bacteremia during the stripping antecubital fossa was disinfected with 70% isopropyl al-
procedure. Moreover, the gum can be destroyed during cohol. A sterile plastic cannula of 20 g (HECOS; Shanghai
stripping with rotary instruments. To our knowledge, Medicines & Health Products Import and Export, Shang-
no authors have investigated the relationship between hai, China) and a sterile syringe were used, and an initial
odontogenic bacteremia and orthodontic stripping. blood sample of 10 cm® was collected before treatment.
The purpose of this study was to evaluate the prevalence Soon after completing the stripping procedure, the valve
of bacteremia associated with orthodontic stripping. of the cannula was reopened, and a second blood sample
of 10 cm?® was taken with a new syringe.
MATERIAL AND METHODS The blood samples were injected into aseptic culture
The regional research ethics committee of Erciyes flasks containing 50 cm?® of brain-heart infusion broth
University, Kayseri, Turkey, granted ethical approval and incubated at 37°C for 5 days. The BACTEC Blood Cul-
for the study. Written informed consent to collect blood ture System (Becton Dickinson Diagnostic Instrument
samples was obtained from all patients or their parents Systems, Sparks, Md) used is a fully automated system
(if the patients were younger than 18 years). The designed to detect microbial growth in blood specimens.
study included 29 patients (22 female, 7 male) at the The system measures carbon dioxide produced by
Department of Orthodontics, Erciyes University, and organisms as they metabolize the substrate. As carbon
their mean age was 18.2 * 3.4 years (range, 14.7-24.3 dioxide was produced in each bottle, the sensor emitted
years). Sample size was determined in a power analysis a fluorescent light that passed through an emission filter
conducted using G*Power (version 3.0.10; Franz Faul, to a light-sensitive diode; thus, positive bottles were
Christian-Albrechts-Universitat, Kiel, Germany). indicated. The advantages of continuous-monitoring
Criteria for inclusion in the study were patients with a blood culture systems include a decreased laboratory
(Class1molarrelationship with minimal anterior crowding workload, fewer false-positive results, and less
(0-3 mm; according to the index of complexity, outcome, pseudobacteremia. Disadvantages include a limited
and need, these are patients scoring 0-1)** and in the database and a lack of information regarding the initial
permanent dentition. Poor oral hygiene can cause incor- bacterial load before culturing of the samples. Because
rect evaluation of transient bacteremia; therefore, only the bacteria proliferated until the system detected them,
patients with adequate oral hygiene were included in the bacterial load was not the same among the time inter-
this study. With reference to the gingival and plaque in- vals (at the beginning and at the end of the alarms). There-
dex system of Loe, > only patients with plaque scores of fore, this value did not provide meaningful information
0 or 1 were included in the study. The exclusion criteria about the extent of bacteremia and was not analyzed.
were based on a study by Erverdi et al*® and excluded pa- Cultures from positive bottles were plated onto blood
tients with a history of congenital heart disease, rheu- agar supplemented with 0.0005% hemin and 0.00005%
matic fever, hypertrophic cardiomyopathy, subacute menadione (Sigma-Aldrich, St Louis, Mo). The samples
bacterial endocarditis, aortic or mitral stenosis, prosthetic from positive culture plates were then subcultured to sep-
heart valves, bleeding disorders, or diabetes mellitus; im- arate plates containing blood agar (5% sheep blood), choc-
mune suppressed or pregnant patients and patients who olate agar, or eosin methylene blue agar, which were then
had used an antiseptic mouthwash or antibiotics within incubated under aerobic conditions. Standard microbio-
the last 3 months were also excluded. logical biochemical testing techniques, colony morphol-
To separate the teeth, wedges were placed in the gum ogy, gram-staining procedures, and the APl kit (API
before the stripping. For this procedure, a perforated Rapid 1D 32 Strep identification strips; BioMerieux, Marcy
stripping disk set (8934 A.220; Komet, Brasseler, Lemgo, I’Etoile, France) were used to identify bacterial strains.
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The results from the blood samples taken before and appointment. In 1 study, blood samples taken from 25%
a short time after the stripping procedure were analyzed of orthodontic patients after brushing showed
statistically using the McNemar test, with P <0.05 bacteremia, and these patients had good oral hygiene.**
indicating statistical significance. According to Pallasch and Slots,>* toothbrushing can
cause transient bacteremia ranging from 0% to 26%.
RESULTS Other researchers have shown that bacteremia was
Gingival bleeding occurred in all patients, but this soft- transient in this context and lasted for less than
tissue bleeding had stopped normally by the end of the 15 minutes.? In our study the nonbrushing period might
stripping process. There was no statistically significant dif- have been longer than 2 hours for some patients; however,
ference between preoperative and postoperative blood our main aim was to ensure that the patients did not brush
samples with respect to transient bacteremia. Transient their teeth just before the stripping procedure. 1f we had
bacteremia was not detected in any preoperative blood collected the blood samples less than 20 to 30 minutes af-
sample and was found in only 1 postoperative blood sam- ter toothbrushing, it might have affected our microbiolog-
ple, with S sanguis as the bacterial strain. ical results. We standardized our blood samples using this
method. The second blood sample was collected 2 minutes
DISCUSSION after the stripping procedure to optimize the detection of
In view of recent developments in health care, there is bacteremia; it has been recommended that blood samples
a greater necessity to take precautions to ensure the should be collected no longer than 2 minutes after trauma
biosecurity of patients at risk during orthodontic to the gingival margin.*®
treatment. The aim of our prospective clinical study The bacterium isolated in this study, S sanguis, is
was to evaluate the prevalence of bacteremia associated a member of the viridans streptococci, which are readily
with orthodontic stripping. During the stripping cultivated from dental plaque and saliva. S sanguis is
procedure, gingival bleeding is usually an unavoidable known as a precursor colonizer in the formation of
result, and antibiotic prophylaxis is necessary for dental dental biofilm.?” 1t is also one of the most common
procedures that entail the manipulation of gingival bacterial types among the viridans streptococci to cause
tissue, according to the American Heart Association’s infective endocarditis.>®>° This type of streptococci
guidelines.”” Furthermore, in a recent review, it was produces dextrans and has the capacity to adhere to
found that failure to apply antibiotic prophylaxis before the endocardium of the heart, valves, and major
dental procedures can result in infective endocarditis, vessels.*® Bacterial dextrans are responsible for the
leading to worse sequelae for the patient.?® Therefore, adherence of S sanguis to damaged heart valves with
we aimed to investigate whether bacteremia would occur preexisting nonbacterial thrombotic endocarditis.*'
during the stripping procedure, which would indicate The adherence of S sanguis is attributable to dextrans
the need for prophylaxis in patients at risk. of high molecular weight.*® S sanguis can be found
Similar to other studies, we used the antecubital vein on the skin and in the oral flora. In this study, it is pos-
for sample collection.?*' Beeson et al*”> compared the sible that S sanguis from the skin could have contami-
bacterial counts in samples collected from various nated the sample during collection. However, since the
anatomic sites of patients with bacterial endocarditis. aseptic technique was strictly adhered to, the risk of
Samples for arterial and venous blood cultures were contamination from the skin was minimal.
collected from the antecubital vein, femoral artery and All patients experienced gingival bleeding from the
vein, right auricle, hepatic and renal veins, and vena use of a wedge or trauma to the gingival margin during
cava. The colony counts of samples collected from the the stripping procedure. However, bacteremia was not
antecubital fossa were similar to (but slightly lower than) observed in all patients who had bleeding. Similar to
those of arterial blood samples. Moreover, the hepatic previous studies, our study showed that gingival
vein yielded the lowest bacterial count, and the femoral bleeding does not always cause bacteremia.’®*?
vein was considerably less prone to bacterial invasion.*? However, there is some controversy regarding
In this study, a 20-g sterile plastic cannula and a sterile bacteremia because of the use of wedges or stripping
syringe were used for collecting the first and second blood procedures, and some studies have shown that wedges
samples; the second blood sample could be taken easily can cause bacteremia.?"** Further studies are needed
without removing the cannula, via a valve. True postpro- to elucidate these complexities.
cedural bacteremia can only be determined by analyzing To reduce the risk of bacteremia, the use of mouth-
blood samples collected before and after the procedure.’" wash could be considered an effective method before
For optimal detection of bacteremia, the patients were routine orthodontic procedures including stripping.
told not to brush their teeth for 2 hours before the Tomas et al** recommended routine use of 0.20%
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chlorhexidine mouthwash before dental extractions to 3. If stripping is used in high-risk patients, to avoid
reduce the risk of postextraction bacteremia. However, the unnecessary use of antibiotics, antibiotic
Erverdi et al*® found that the prevalence of bacteremia prophylaxis should only be applied after consulta-
was not significantly affected by prior chlorhexidine tion. Preventing trauma to the gingival tissues
application. Similarly, Hirota et al** investigated the and using an antiseptic mouthwash before the
effect of oral decontamination using clindamycin procedure would also be useful.
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