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Background: Controversy exists regarding the need for antimicrobial prophylaxis prior to dental
procedures following spinal fusion. In this review, we attempt to synthesize a comprehensive summary of
the published literature to provide recommendations on the use of antimicrobial prophylaxis before dental
procedures in patients with a history of spinal fusion.

Methods: We searched PubMed, Web of Science, Cochrane Library, and EMBASE databases from
inception to February 2018. Eligible studies included patients with a history of spinal fusion treated with
or without antimicrobial prophylaxis in preparation for dental procedures. Two reviewers independently
assessed the eligibility of potential studies and extracted data. Outcomes of interest were the indications and
efficacy of antimicrobial prophylaxis to protect against infection of spinal prostheses with dental origin.
Results: A total of 1,909 articles were initially screened. After inclusion and exclusion criteria were applied,
one study was found specifically relating to dental prophylaxis and spine surgery. The survey, as well as
objective studies and professional organization guidelines on dental prophylaxis in patients with total hip and
knee replacements, were reviewed to add context to the controversy.

Conclusions: There is a significant paucity of literature regarding dental prophylaxis in spine surgery
patients. Although there has been a recent movement away from recommending antimicrobial prophylaxis
before dental work in patients with other forms of orthopaedic prostheses, the gap in the literature

addressing spine patients represents an important question that requires more targeted and specific research
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Introduction

The Agency for Healthcare Research and Quality reported
in 2011 that approximately 488,000 spinal fusions are
performed each year in the United States (1). This
represented an increase of 70% over a 10-year period
starting in 2001 (2). With an aging population increasingly
active well into their sixties, seventies, and eighties, the
number of spinal fusions performed each year is expected

to continue to rise. The average age of patients undergoing
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fusion is 54.2 years, so in addition to a growing patient
population, lengthening life expectancies will mean that
these patients’ other care providers will need to become
familiar with the unique challenges of providing care over
the remaining decades of life after a spinal fusion (3).

A point of particular controversy has remained the
question of antimicrobial prophylaxis for patients with
a history of spinal instrumentation undergoing invasive
procedures on an outpatient basis. These procedures, such
as routine dental work, carry a risk of introducing transient
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Figure 1 Flowchart of selected studies.

bacteremia. Although it has never been definitively proven
in human models, animal models demonstrate that it
remains a plausible theory that bacteremia introduced
from the oral cavity may result in hematogenous late onset
infection of the instrumentation (4,5).

Although infection of spinal instrumentation appears
to be rare, such complications carry a significant burden
and risk (6). Infected implants have the potential to
become encased in a biofilm and difficult to treat (7). An
active infection may cause systemic symptoms and will
occasionally require additional surgery to debride or even
remove the infected implant. These complications present
inherent risk to health and financial burden to both patients
and the healthcare system as they often require one or more
reoperations and long-term antibiotics (8).

It is standard practice to utilize perioperative antibiotics
to protect against infections acquired during spinal fusion
surgery itself, yet there remains no consensus on their
prophylactic use in patients with a history of prosthetic
installations undergoing maintenance healthcare procedures
with a risk of introducing bacteremia. Patients with a
history of instrumented spinal fusions who ask their
healthcare or dental providers for guidance are likely
to receive contradictory recommendations. For this
reason, it is important to become aware of the evidence
associated with the risk of hematogenous infection of
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spinal instrumentation and the efficacy of antimicrobial
prophylaxis to protect patients from this complication when
undergoing routine dental procedures. We therefore sought
to perform a systematic review to evaluate the available
evidence assessing patients with spinal fusions undergoing
dental procedures with or without prophylactic antibiotics.

Methods

We performed a systematic review according to guidelines
set forth by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA). We searched
PubMed, Web of Science, Cochrane Library, and EMBASE
databases from inception to March 2019 using the key
words [Spondylodesis OR Spinal Fusion OR Spine OR
Spine Surgery OR Spinal Surgery OR Decompression OR
Laminectomy OR Lumbar OR Thoracic OR Cervical]
AND [Dental OR Dentist] AND [Infection OR Antibiotic
OR Prophylaxis OR Bacteremia OR Antimicrobial
prophylaxis OR Abscess] in all possible combinations. No
filters were applied to limit retrieval by study type or date of
publication.

Eligible studies included patients with a history of
spinal surgery treated with antimicrobial prophylaxis
in preparation for dental procedures. Two reviewers
independently assessed the eligibility of potential studies
and extracted data. Outcomes of interest were the
indications and efficacy of antimicrobial prophylaxis to
protect against infection of spinal prostheses with dental
origin.

Search results are shown in Figure 1. Initial search
resulted in 1,955 studies, which were screened by two
independent reviewers. In the first level of screening, titles
and abstracts were assessed for potentially relevant articles
which were retrieved for potential inclusion. A total of 1,951
studies were removed as they were either not applicable
or duplicate, resulting in an inclusion of four articles for
secondary review. A full text review was conducted to
ensure retrieved articles were appropriate for inclusion.
After this level of review, only a single article was deemed
appropriate. The other two articles were excluded as they
did not address either efficacy or indications for the use
of antimicrobial prophylaxis against infections of dental
origin. One reviewer then assessed each study to determine
strength of guidelines and the results were synthesized
through narrative description.
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Figure 2 Flowchart outlining expert survey regarding antibiotic prophylaxis in patients with prior spinal fusions.

Results

After a thorough systematic review of the literature, it
was determined that no objective studies were found on
this topic. Existing literature is limited to a single expert
survey published in the Fournal of Clinical Neuroscience in
2016 (9). This was an expert survey (Level IV evidence)
which revealed that approximately two-thirds of spine
surgeons would not recommend antimicrobial prophylaxis
for patients with a history of uncomplicated lumbar fusion
(Figure 2). In patients with history of revisions surgeries,
obesity, smoking, diabetes rates increased to 30-40%
recommending antibiotics (9).

A similar survey found that approximately seventy
percent of dental providers would recommend antimicrobial
prophylaxis to patients for at least 2 years after a similar
procedure (10). These surveys, as well as objective studies
and professional organization guidelines on dental
prophylaxis in patients with total hip and knee replacements,
were reviewed to add context to the controversy.

Discussion

There is a significant paucity of literature regarding dental
prophylaxis in spine surgery patients. This systematic review
revealed no objective studies of the efficacy, indication, or
utility for antimicrobial prophylaxis to prevent infection of
spinal instrumentation caused by hematogenous seeding
of dental origin. Despite reported cases of spinal infections
from presumed dental origin, the preponderance of
evidence for hematogenous seeding of orthopedic prosthesis
remains a 1981 study conducted on rabbits in which a
large dose of Staphylococcus Aureus was injected into the test
animals and demonstrated the potential for hematogenous
seeding onto the prosthesis (4,11).

Given the lack of clear, evidence-based guidelines,
opinions on the best practices for treatment of patients
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with a history of spinal instrumentation undergoing dental
procedures with the risk of bacteremia remains divided.
Standardized surveys reveal that, despite some differences
in provider recommendations in certain situations,
approximately two-thirds of surgeons specializing in the
spine would not prescribe prophylactic antibiotics for
patients with a history of uncomplicated lumbar fusion (9).
Although this represents a majority opinion, it still leaves
a significant population of physicians in disagreement.
Dental providers are similarly split. However, in contrast to
their physician colleagues, the majority of surveyed dentists
recommended prophylaxis with as many as 72% supporting
antimicrobial prophylaxis for at least the first 2 years after a
prosthetic joint was installed (10).

Disagreement may arise, in part, due to the shifting
recommendations of the American Academy of Orthopaedic
Surgeons (AAOS). Beginning in 1997, the AAOS, in
conjunction with the American Dental Association (ADA),
released joint clinical practice guidelines on the prevention
of orthopaedic implant infection in patients undergoing
dental procedures (12). As recently as 2003 the guidelines
concluded “the risk/benefit and cost/effectiveness ratios fail
to justify the administration of routine antibiotic prophylaxis”
before seemingly changing their position in 2009 to
recommend “Given the potential adverse outcomes and cost of
treating an infected joint replacement, the AAOS recommends
that clinicians consider antimicrobial prophylaxis for all total joint
patients prior to any procedure that may cause bacteremia.” (13).
The newest edition of the guidelines published in 2016
addressed the problem with a more granular approach
stipulating 64 different clinical scenarios including
variables such as immunocompromised status, history of
prosthetic joint infection, and time since joint installation to
determine when dental prophylaxis might be indicated (14).
Limitations of this guideline remain that it addresses total
knee and hip replacements rather than spinal fusions, and
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it relies on surveyed expert opinion rather than objective
evidence-based practices.

Without extensive, objective evidence to support the
theory that dental procedures cause infection of orthopedic
prosthetics, dental prophylaxis is often justified by the
frequency, cost, and devastating impact that infections
can have on patients (15). Despite these concerns,
literature addressing the risk of hematogenous infection
of orthopaedic implants resulting invasive outpatient
procedures indicate a movement away from the prescription
of antimicrobial prophylaxis. Although these studies
overwhelmingly focus on total hip and knee replacements,
certain arguments made by the authors might be generalized
to similar cases in the spine. Many of the arguments against
routine prophylaxis fall into a few categories:

(D) The risks of prescribing antimicrobial prophylaxis
outweigh the benefit

From an epidemiologic view, many thousands of patients
would likely have to undergo prophylaxis to prevent a
single infection. With so many patients receiving treatment,
the risk of adverse events (e.g., drug interactions, allergic
reactions, and bacterial resistance) would likely dictate the
risk-benefit analysis (16).

(ID) Antimicrobial prophylaxis is not a cost-effective
prevention of orthopaedic joint infections

Although the cost of antibiotics is low for each individual,
routine prescribing of antimicrobial prophylaxis would be
projected to cost the American healthcare system significantly
more than the burden incurred by infected prosthesis (17,18).

(I11) Dental prophylaxis is unnecessary

Although dental work carries the risk of introducing
transient bacteremia, so do normal daily activities including
mastication and teeth cleaning. In fact, the cumulative
exposure introduced by normal daily activities is almost
certainly higher than the risk associated with invasive dental
procedures (19). Rather than concerning ourselves with the
one-time exposure of dental care, we may be better served
by encouraging patients to maintain good oral hygiene.

Conclusions

The objective of this review was to synthesize a comprehensive
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summary of the published literature in order to provide
recommendations on the use of antimicrobial prophylaxis
before invasive dental procedures in patients with a history
of spinal fusion. The low level of evidence produced by this
systematic review renders it impossible to determine an
evidence-based recommendation.

Likely due to the lack of literature addressing this subject,
expert opinion remains divided and healthcare providers
in different fields are still likely to give patients conflicting
advice. Although there has been a recent movement away
from recommending antimicrobial prophylaxis before
dental work in patients with other forms of orthopaedic
prosthesis, the gap in the literature addressing spine
patients represents an important question that requires
more targeted and specific research to satisfactorily answer.
Future research should attempt to establish the frequency
and burden of spinal instrumentation infections with
dental origin, the costs, risks, and efficacy of antimicrobial
prophylaxis in protecting against these events, and the
relative risk of invasive dental procedures compared to
normal daily activities in the introduction of hematogenous
spinal infections.
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