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EDITORIAL

MODERN DENTISTRY offers sophisticated treatment options for
individual patients. Quite frequently, the clinician must decide upon
a treatment plan for a severely compromised tooth. A variety of
problems might be associated with such a tooth and could entail
periodontic, endodontic, surgical, orthodontic or restorative consid-
erations. Furthermore, these problems may exist as a sole clinical
finding in any of the aforementioned areas, or, more often, in com-
bination with other multidisciplinary considerations. How does the
clinician create a clinical database in such instances, from which he
or she can derive the best treatment option for the patient? And what
sources will the dentist use to gather this type of information? 

Without question, the foundation upon which all our treat-
ment decisions are based is ethics. Considering the patient’s best
interests above all other considerations is paramount.Without such
consideration, it is doubtful that any clinician, no matter how skill-
ful, will succeed in avoiding harm to his or her patients. Risk/ben-
efit/cost considerations must be factored into the equation.

With advances in both endodontics and implant dentistry, the
choice as to which procedure is appropriate for a patient might
become complicated. That is why credible clinical research trials, as
reported in our peer-reviewed publications, become an important
and indispensable tool for the clinician and educator. Assessing pre-
dictors of successful outcomes greatly facilitates arriving at a cogent
and meaningful treatment plan when attempting to manage the
“questionable tooth.” These predictors might include factors such as
age, general health, current medications, presence or absence of
noxious habits or addictions (tobacco use, etc.), periodontal health,

oral hygiene levels, occlusion, expected patient compliance, and the
financial commitment that an individual patient is willing (or is
able) to make to his or her own treatment.

The education of a dentist prior to and after dental school grad-
uation becomes even more complex than before. Combined with the
needed experience (empirical or otherwise), the dentist’s database
enlarges and becomes more valuable with continued knowledge
gained through postgraduate education. The fifth year, or PGY-1, that
is mandated now for licensure in New York State will help to refine
the critical thinking of recent graduates and increase their clinical
skills, still under the watchful eye of faculty/attending staff.

We have unprecedented options to manage the questionable
tooth. Relatively recent advances in endodontics, implant and
restorative dentistry, periodontics, surgery and orthodontics pro-
vide numerous alternatives to the clinician when considering man-
agement of severely compromised teeth. These clinical and mechan-
ical protocols and techniques have been developed as a result of a
more profound understanding of the oral biology associated with
alveolar bone, the periodontal membrane and oral tissue response
to our procedures. Additionally, advanced biocompatible materials
have, undoubtedly, enhanced these new clinical protocols.

In the end, it is all about the “4 E’s”: ethics, evidenced-based
information, education and empiricism.And I am proud to say that
we, as a premier profession, adhere to these principles rather
admirably.

The Questionable Tooth
Recommending treatment plans to patients should be based upon the 4 E’s: 

ethics, evidence-based information, education and empiricism. 
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Setting the Record Straight
ON AMALGAM SEPARATION
Setting the Record Straight
ON AMALGAM SEPARATION
NYSDA members may have received mailings
with inaccurate or misleading information about
the new state regulations on amalgam recy-
cling and separators. The facts are as follows:
● Existing dental offices have until May 12,

2008, to install a separator. The new regu-
lation is effective on May 12 of this year, but
existing dental offices have up to two years
after that date to install the proper equip-
ment. Any dental offices built after May 12,
however, need to have a separator installed
immediately. 

● Orthodontists, periodontists, prosthodontists,
oral and maxillofacial surgeons are exemp-
ted from the regulations. While the regula-
tion applies to “All dental facility waters likely
to come into contact with dental amalgam
waste,” offices that limit their practice to these
specialties are exempted.
The separator requirement is part of a reg-

ulation issued by the New York State Depart-
ment of Environmental Conservation. The complete
text can be found on the DEC Web site,
http://www.dec.state.ny.us/website/dshm/redre
cy/37404.html, or you can call the agency at
(518) 402-8705.

For other regulation highlights, visit the
NYSDA Web site at www.nysdental.org. 

NYSDA has endorsed one of the most rep-
utable firms in this industry, Solmetex, Inc.
When you are ready to install a separator, call
Solmetex at (800) 216-5505. NYSDA members
receive a free cartridge filter valued at $200
with the installation of any separator. For more
information about Solmetex and its products,
visit the company Web site at www.solmetex.com/
inddental.html.
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Abstract

The purpose of this article is to provide a review of the small

but loud debate that has surrounded fluoride over the past

50 years. The benefits of fluoridation and its effect on pub-

lic health are well known throughout the dental community.

What is far less well known are the objections from people—

in the tradition of the old amalgam and radiograph radiation

debates—who feel that fluoride has adverse effects serious

enough to warrant a cessation of its use. This article will pre-

sent both sides of the issue, not to influence the reader, but

to allow the reader to realize that this issue exists and to

understand what the key arguments are.

TODAY’S DENTAL SCHOOL GRADUATES are not only familiar with
and well trained in caring for common, everyday dental problems,
they also know how to handle many of the uncommon ones. A typ-
ical oral surgery program might teach dental considerations in
patients with a cleft lip or palate. Pathology courses cover oral man-
ifestations of systemic diseases and how to treat them. Other cours-
es teach oral manifestations and considerations in patients with var-
ious genetic diseases, such as Down’s or Turner’s syndrome. Yet few
dental schools teach students about another large (and growing)
group of people who may well bring legal action against a general
practitioner who uses glass ionomer cement to place a crown.

These are patients who will not accept cast partial dentures
under any circumstances; patients who may equate amalgam with

arsenic; patients who, in extreme cases, may even opt for extraction
over root canal therapy because they object to the gutta-percha
sealer cement. In short, these are people who do not accept the plac-
ing of perceived foreign substances into their bodies.

The amalgam debate, which has raged for over a century, is
discussed in all dental schools. Facts and scientific studies are cited
to show the effectiveness and safety of amalgam fillings. Students
are taught that there are patients who will not accept these mercury
fillings and they are instructed in how to provide alternate treat-
ment modalities. But almost no one is taught that a debate over flu-
oride is growing to proportions that might come to rival the old
amalgam issue.

The purpose of this paper is to give the reader a small insight
into the minds of these patients. Since one would need a textbook
to cover all facets of dentistry to which objections exist, this article
will present in detail only the debate raging today over fluoride. It
will attempt to set forth the arguments raised by critics; and it will
present counter-arguments put forth by the ADA based on standing
research. It is important to note, therefore, that the facts presented
in this article may not be absolute, but they are, nonetheless,
regarded as “fact” by this community of patients.

And whether one agrees with them or not, one must respect
the opinions of the patients sitting in the chair.

Where the Debate Started
Early in the 20th century, Frederick McKay opened a dental practice
in Colorado Springs, Colorado. He noticed an abundance of resi-
dents who had brown-stained teeth and irregularly shaped enamel
surfaces—a condition known as mottling. Dr. McKay enlisted the
aid of G.V. Black to help determine the cause of this staining, but as
the condition was studied, they realized that these teeth also

Fluoride
A CONTROVERSY REVISITED
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appeared less susceptible to decay.And the foundations for a debate
that would come to rival amalgam were laid.

According to the ADA, “Following years of observation and
study, McKay determined that it was high levels of naturally occur-
ring fluoride in the drinking water that was causing the mottled
enamel.”1,2 Others, however, report that the heart of this research
was done using spectrophotographic analysis at the laboratories of
the Aluminum Company of America (ALCOA). ALCOA would have
been very interested in these results, as fluoride is a major byprod-
uct of the aluminum industry and the toxicity of fluoride has been
recognized since the 1850s.

During the years Dr. McKay and Dr. Black were doing their
research (the early 1930s), fluoride was a registered pesticide (where
it stayed until the 1950s, when more potent chemicals were discov-
ered). So the proper disposal of fluoride cost significant amounts of
money and a way to recycle the product, or even to sell it, would
have been a significant discovery.3

Interestingly, the next step taken was not to study the minimum
amount of fluoride at which positive
effects could be gained; it was assumed
that the more fluoride one got, the better.
Instead, the next step was to determine
the maximum amount of fluoride that
could be tolerated with no mottling.

This question would be answered by
H. Trendley Dean, who, in 1936, conclud-
ed that fluoride levels up to 1 part per mil-
lion would not cause fluorosis.1,2 Yet, in
1939, the first public proposal that the
U.S.should fluoridate its water supplies was made not by a physician or
dentist, but by Gerald J. Cox, an industry scientist working for ALCOA.3

The proposal was eventually accepted and in 1945, after sever-
al community scale tests, the first clinical trial of artificial fluorida-
tion of the water supply of an American city was begun. It occurred
in Grand Rapids, Michigan.4,5

Naturally Occurring vs. Man-Made
And so, a new oral health care debate began. All water supplies in
this country have some naturally occurring fluoride. The purpose
of water fluoridation is simply to bring fluoride-deficient areas up
to the acceptable 0.7-1.2 ppm (based on altitude). Research has
shown over the years that there are three major benefits of fluoride
use. First, it reduces enamel solubility by converting enamel
hydroxyapetite into the less soluble fluoroapetite. Second, it exerts
direct influence on plaque-producing organisms, reducing their
ability to produce acid. And, finally, it promotes remineralization of
areas of enamel that have been demineralized.6-12

When fluoride is ingested, about 93% of it is absorbed into the
bloodstream. Most of this is excreted by the kidneys, but the rest is
deposited, permanently, into bones and teeth.13 And therein lies the
problem. Toothpastes are fluoridated. Water is fluoridated. Any food
products prepared in cities that use a fluoridated water supply will be
fluoridated (canned foods, soups, children’s juices, etc.). Also, many

regular solid foods have some natural amount of fluoride.The bottom
line is, people start getting far in excess of what was originally intend-
ed when the recommended one part per million was established.14,15

According to the ADA, 62.2% of U.S. water supplies are fluoridated.
And yet, since the 1940s, there has been a dramatic overall drop in
decay rates—not just in fluoridated areas.The ADA cites two reasons
for this generalized drop. First, there’s the universal availability of flu-
oride from foods, beverages, dietary supplements and dental prod-
ucts. Second is what the ADA refers to as a “halo”or “diffusion”effect.
In essence, this is the availability of products that were manufactured
in fluoridated cities but sold in non-fluoridated areas.16-18 This is a
good way to explain lower decay rates, but it’s also an admission that
there is more than water being fluoridated unnaturally.

Grand Rapids, Michigan, was designed as an experiment, with
Muskegon, Michigan, a non-fluoridated city, serving as a control. The
experiment was supposed to take 15 years. Results were to be studied
and analyzed. The fluoridation of other U.S. cities, however, began
just one year later, with popular demand leading to unscientific

haste.3 This would eventually give rise to a
delightful game of “he said, she said,” that
has lasted for more than 50 years.

Needless to say, the ADA and several
other agencies over the years have done
countless studies of decay rates in fluoridat-
ed vs. non-fluoridated cities not only in the
U.S., but in other parts of the world as well.
Grand Rapids vs. Muskegon; Newburgh,
New York,vs.Kingston,New York,and many
other studies have shown conclusively that

there are in fact lower decay rates in children in fluoridated cities. They
also cite research that shows that in communities that later choose to
stop fluoridation, decay rates go up. A small number of these studies,
certainly nowhere near all that exist, have been referenced.19-27

Unfortunately, there is also 50 years of research presented by the
opposing community that questions the actual need for additional fluo-
ride, research that show drops in decay rates in non-fluoridated areas
equal to the drops seen in fluoridated communities,especially in children.
Not surprisingly, critics also cite research that shows there is no rise in
decay rates when a community stops fluoridation. A small sampling of
this research,again nowhere near being a complete list, is referenced.28-35

Although the thought borders on scientific blasphemy, it
appears that a given research group may compare two samples of a
particular age group in a particular socioeconomic status from a
particular region and arrive at the conclusion that decay rates are
equal, whereas others may compare different age groups in differ-
ent socioeconomic standing from a different region and discover
that decay rates are far better in fluoridated areas. This is by no
means intended to be an assault on the research done by either
side, just a frank admission of what each side thinks of the other.

Who Knows What Lies Ahead
This now leads to the heart of the debate. One may rightly argue that
all this means is that the population receives a bit more fluoride than

When fluoride is ingested, about 93% 

of it is absorbed into the bloodstream.

Most of this is excreted by the kidneys,

but the rest is deposited, permanently,

into bones and teeth.13
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Then there is the question of whether fluoride ingestion can be
linked to cancer? To say that one side claims there is no link, and the
other side claims there is a strong link would be an understatement
of unfathomable proportions. In what is by far the most interesting
aspect of this debate, both sides actually cite the very same two
experiments, done in the 1990s, yet draw two completely opposite
conclusions from them.

The two studies referenced were done by the National
Toxicology Program and Procter and Gamble. To reproduce
the argument here and the conclusions drawn is not neces-
sary, yet for any one interested in further reading, the ADA
position on this subject (with all necessary references) can
be found at: http://www.garynull.com/node/11946.

A good summary of the arguments of those opposed to
fluoridation (with necessary references) can be found at:
http://www.garynull.com/Article.aspx?Article=Library.aspx&Hea
d=Library then by clicking on “Search by topic” then “Dental Care”
then “Fluoride: The Deadly Legacy10—Cancer”

As one reads these pages, the only detail of true importance to
remember is that neither the general practitioner nor the anti-flu-
oride patient would probably find much success trying to convince
the other that he or she is wrong.

was originally intended. What long-term harm this may cause is
hotly debated. The truth is, what the long-term effects of fluorida-
tion are is not known because water fluoridation began in 1945, just
61 years ago. Those who were supposed to be the main beneficiaries,
the children, are only just now and over the next two decades going
to reach the age where legitimate long-term research can be done.

So what of excess fluoride? Dental fluorosis is a well-known,
documented, staining and disruption of normal enamel formation.
What is equally well documented but less well known is skeletal flu-
orosis. Fluoride build up in bones and joints can lead in some cases
to arthritis-like symptoms: less movement, less flexibility and pain.36

The disease progresses through stages as fluoride builds up in the
bones. One of the mildest forms is osteosclerosis, which can be seen
in communities with naturally occurring fluoride in the water above
5 ppm, although it seems to require at least 10 years of exposure.37

In the most severe cases, the condition can be crippling skele-
tal fluorosis, confining the patient to a wheelchair. The condition is
extremely rare, with the ADA citing just five cases over the last 35
years and in areas where natural fluoridation is higher than 20
ppm.37,38 These statistics may help to calm people’s fears and show
the extreme rarity of the condition, but they may come to hurt if the
condition begins to occur at an unreasonably higher rate over the
next 35 years.
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The Complete Picture
There are a number of other maladies linked to fluoride. The
research in these instances is not as abundant, but proponents
believe in the connection and they should be mentioned, if only to
paint a more complete picture of the issue.

According to some research, fluoride has also been linked to
reproductive problems, neurologic changes, reduced intelligence,
Alzheimer’s disease and an increased incidence of Down’s syn-
drome.39-44 To counter these charges, the ADA points out several
experiments that question this research by pointing out flaws in
design and conclusion; however, in some of these cases, the ADA cites
research it did itself, which some people consider questionable.45-50

Then comes the issue of there being areas in the country where
natural water fluoridation exceeds 20 ppm, but where no long-term
problems are yet evident. Opponents claim there is a difference
between natural and artificial fluoridation, to which the ADA offers
the following:

“There are only three basic compounds used to fluoridate communi-
ty drinking water: 1) sodium fluoride, a white, odorless crystalline mate-
rial; 2) sodium fluorosilicate, a white or yellow-white, odorless crystalline
powder; and 3) fluorosilicic acid, a white-to-straw-colored liquid. The
three fluoride compounds are derived from the mineral apatite, which is a
mixture of calcium compounds. Apatite contains 3% to 7% fluoride and
is the main source of fluorides used in water fluoridation at the present
time.Apatite is also the raw material used for production of phosphate fer-
tilizers; however, standards and minimum requirements have been estab-
lished for all three compounds used in water fluoridation.”51

The chemistry of apatite is as follows: Ca5(PO4)3R, where R
can be a fluoride, chloride or hydroxyl ion. It is named calcium (flu-
oro, chloro, or hydroxyl) phosphate. One is quick to note that there
is no silicone. The production of fluorosilicates and fluorosilicic
acids would require the chemical addition of silicon as well as other
measures to make sure the final product is safe and pure. The ADA
makes no mention of any of these procedures, which helps critics
stand firm in their belief that much of it is done in aluminum and
fertilizer plants (given that fluoride is a byproduct of both struc-
tures), and that policing of purity and safety is substandard at best.3

The ADA also mentions that apatite is the “main” source of flu-
oride, which implies that it is not the only source.

Fighting it In the Courts
And that leads to the final and possibly the most dangerous battle:
the legal one. Needless to say, there have been a number of lawsuits
brought against people, organizations, institutions and corpora-
tions. The lawsuits thus far have revolved around constitutional
freedom issues and that no one has the right to force a substance
upon a population. As the ADA calls them, no “court of last resort”
has yet sided with the complaints brought forth by this communi-
ty. The courts thus far have viewed fluoridation as a viable means of
furthering public health and welfare.52,53

As mentioned before, however, long-term health results are not
yet available. If, over the next decade or two, the elder population

begins to experience more fracturing of bones, problems with hips
or even skeletal fluorosis than can be accounted for, the fluoride
issue may face a much tougher battle in court. The ADA does offer
a disclaimer that “in scientific research, there is no such thing as
‘final knowledge,’” and that although new information is constant-
ly being made available, current scientific knowledge overwhelm-
ingly shows fluoridation to be safe and effective.54

The FDA has decided to take some precautionary measures as
well. Fluoridated toothpaste labels have commonly warned of the
necessity to supervise children under 6 years of age. Now, however,
the manufacturers are also required to print the following warning:
“If you accidentally swallow more than used for brushing, seek pro-
fessional help or contact a poison control center immediately.” The
ADA has moved to allay fears that the word “poison” might cause in
its official statement, by reaffirming its position and citing the
research and safe track record of fluoride use.55 It is prudent to
point out, however, that below the tongue sits one of the body’s rich-
est capillary beds and an excessive amount of fluoride need not
necessarily be swallowed to act as a “poison.”

In conclusion, it bears repeating again that the intent of this
article is not to challenge the scientific conclusions of the safety and
effectiveness of fluoride. Nor is it meant to be an assault on fluori-
dation. Nor is it designed to challenge the beliefs of people who do
not feel fluoride to be beneficial. Rather, our sole purpose is to allow
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the reader to understand the point of view of the patient who
accepts as fact certain findings that do not agree with current sci-
entific dental thinking.

One safe conclusion about treating such patients is to avoid the use
of fluoride without their consent.Patients should be informed about flu-
oride-releasing products that will be placed in their mouths—not only
fluoridated pastes and supplements, but also the small-dose fluoride-
releasing compounds that one may not instinctively consider, such as
glass ionomer cements or fluoride-releasing composites.The benefits of
fluoride treatment could be discussed and the patient allowed to decide.

Finally, it should be noted that the list of arguments against cer-
tain aspects of dentistry is much larger than what has been presented
here. Arguments arise over too much radiation during the taking of
diagnostic radiographs. Mercury in amalgam fillings can certainly
cause an uproar. Root canal sealant has been known to raise an eye-
brow in advent followers. Newer concerns have surfaced recently
regarding metals used in cast partial dentures along with concerns
about toxicity resulting from the in vitro breakdown of local anesthet-
ics into amiline products that are thought to be carcinogenic. Many
practitioners reading about these perceived threats might find them
amusing, but they would do well to keep in mind that they are proba-
bly more likely to come across a patient with any of the above concerns,
than a patient with Turner’s, Kleinfelder’s or Down’s syndrome. ■
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Pouring Crown and 
Bridge Impressions
Helpful Hint 

Gary S. Berkowitz, D.D.S.;
Harry G. Meeker, D.M.D., M.B.A.

Abstract

This article describes a time-tested method for avoiding

common problems encountered while pouring crown and

bridge impressions.

DID YOU EVER separate a model for a crown or bridge and find a
bubble on the margin, then go to repour the impression only to find
that the subgingival area has ripped? Did you ever accidentally trim
away a margin of the die? If you can answer “yes” to either of these
questions, then this technique may be for you.

When you pour an impression using standard techniques, the
thin subgingival rubber can be caught between two hard layers of
die stone (Figure 1). The separated model can rip the rubber, leav-
ing the impression unusable for subsequent pours (Figure 2). Inspec-
tion of the model will show a very thin space between the prepared
tooth and the excess stone that needs to be trimmed to create the
die. This lack of space makes it difficult to trim the die without dam-
aging the margins of your preparation. This technique has been in
use for many years and will help eliminate these problems.

You will need a source of heat,a PK Thomas instrument and soft
wax, such as carding or periphery wax. Heat the PK Thomas instru-
ment and pick up a bead of wax. Reheat the instrument, and a bead
of wax flows to the tip (Figure 3). Deposit the liquid wax around the
periphery of the subgingival rubber, creating a reinforcement layer
(Figures 4-6). Pour your model with your favorite die stone. The layer
of wax provides a space between the impression material and the
stone that will ultimately be trimmed away (Figure 6).

When the model is separated, the wax stays on the stone
(Figures 7, 8). The result is an impression that is not torn (Figure
9), making it possible for a second or third pour if necessary. The
wax can be removed with the back of a cotton swab or hot water,
leaving a model with clearly visible margins that can be pindexed
and the dies trimmed without damage (Figure 10).

I would not recommend using this technique with reversible
hydrocolloid, since the impression material is temperature-sensi-
tive and if the PK Thomas instrument is overheated, it could
deform the margins. It can be used successfully with any elastic
impression material that is stable at reasonable temperatures. ■

Figure 1. Diagram of poured impression. Figure 2. Separation of model. Note
torn impression material.

Figure 3. Wax flows to tip of heated 
PK Thomas instrument.

Figure 4. Build up wax in red area.

Figure 5. Liquid wax is placed against 
rubber using heated PK Thomas instrument.

Figure 6. Complete ring of wax will
leave reinforcement berm.

Figure 7. Wax acts as mold release
when model is separated.

Figure 8. Wax stays on model when
separated.

Figure 9. Impression is undamaged
after separation of model and can be
repoured if needed.

Figure 10. Model shows zone that is
clear of stone, allowing clear visibility
of margins. 
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DENTAL PREMEDICATION PROTOCOLS
for Patients with Knee and Hip Prostheses 
A R E V I E W O F C U R R E N T R E C O M M E N DAT I O N S

Jason E. Portnof, D.M.D., M.D.; Howard A. Israel, D.D.S.;
Barry D. Brause, M.D.; David A. Behrman, D.M.D.

Abstract

In 1997, the American Dental Association (ADA) and the

American Academy of Orthopaedic Surgeons (AAOS)

published an advisory statement regarding antibiotic pro-

phylaxis for patients with total joint replacements under-

going dental treatment. The first periodic update of these

guidelines was published in 2003. Nevertheless, confu-

sion exists among dentists and physicians as to the clini-

cal indications for premedication in this patient population.

This article serves as an overview of current recommen-

dations for use of chemoprophylaxis in the dental treat-

ment of patients with prosthetic joints.

AS THE POPULATION AGES, dentists are encountering increasing
numbers of patients who have undergone total joint replacement.
In the United States, approximately 450,000 total joint arthroplas-
ties are performed annually.1,2,9 Joint surgery is most common in
patients 50 years of age or older.9 The majority of replacement pro-
cedures involve the joints of the lower extremities, such as the knee
or hip.7

Joint replacement surgery provides a patient with improved
function and quality of life. However, infection of an artificial joint
prosthesis is a serious complication that causes significant morbid-

ity. Pain, loss of function, wound breakdown, wound discharge and
implant failure are severe problems for the patient and physician.17 

Long-term antibiotics and extensive revision surgery are often
necessary when severe infection results in failure of the implanted
prosthesis. Such failures can affect a patient beyond simple quality-
of-life issues. In approximately 10% to 15% of cases, attempts at cur-
ing the infection fail.17 The afflicted patient is compelled to undergo
multiple cycles of treatment and experiences progressively deterio-
rating joint function.17 These patients may undergo chronic antibiot-
ic therapy, arthroscopic joint drainage, surgical arthrodesis (joint
fusion),surgical debridement,surgical removal of infected hardware,
one- or two-stage surgical reimplantation of a new prosthetic joint,
and, possibly, limb amputation.21,22 Mortality associated with pros-
thetic joint infections has been estimated to be as high as 2.5%.19

In order to reduce the probability of late infection of artificial
joints, the dental practitioner must use current concepts in pre-
ventative medicine and chemoprophylaxis. However, antibiotic use
is associated with severe risks. These risks include antibiotic-
induced anaphylaxis and toxicity, increased incidence of superin-
fection and selection of antibiotic-resistant bacterial species.1,3,10,13

An inherent risk-benefit relationship exists that precludes indis-
criminate premedication of all patients with prosthetic joints.
Antibiotic prophylaxis should be reserved for patients determined
to be at high risk.1,2,6,9,27

Systemic risk factors for prosthetic joint infection have been
proposed to include rheumatoid arthritis, diabetes mellitus, psori-
asis, steroid therapy, malignancy, poor nutritional status, advanced
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Pelvic X-ray of patient with bilateral total hip prostheses. The patient’s left prosthesis (right side of image as you view it) is infected with large lucencies present around
prosthesis. Right hip prosthesis is not infected. 

age and obesity.17,19,21 Local risk factors for failure of an implanted
prosthesis include prior joint surgery, prolonged operating room
time, postoperative surgical site infection and a slow-to-heal oper-
ative wound.17,19

The most recent ADA/AAOS advisory statement on antibiotic
prophylaxis for dental patients with total joint replacements con-
cludes that “antibiotic prophylaxis is not indicated for dental
patients with pins, plates or screws, nor is it routinely indicated for
most dental patients with total joint replacements.”2 The advisory
statement further explains that “it is advisable to consider premed-
ication in a small number of patients who may be at potential
increased risk of experiencing hematogenous total joint infection.”2

Patients with potential increased risk include all patients during
the first two years following joint replacement, immunocompro-
mised/immunosuppressed patients (that is, inflammatory arthro-
pathies, such as rheumatoid arthritis, systemic lupus erythemato-
sus), and patients with comorbidities (that is, previous prosthetic
joint infections, malnourishment, hemophilia, HIV infection,
insulin-dependent diabetes, malignancy).2

The large number of patients who suffer from systemic condi-
tions placing them at increased risk for prosthetic joint infection
compels dental practitioners to realize that a real and prevalent risk
exists. Each patient presenting to the dentist with a prosthetic joint
should be screened carefully for potential risk through a meticu-
lous medical history. Ideally, all patients undergo a pre-prosthetic
surgery assessment by a dentist, at which time, appropriate dental
care is administered.

Pathogenesis
Postoperative infection of prosthetic joints is categorized on a con-
tinuum. Early infections are those that occur within two months of
surgery, and delayed infections occur between two months and one
year.4,14 Late infections are those that present more than one year
after implantation.4,14 These infection categories are arbitrary, as
there can be long latency periods between the onset of infection
and the onset of symptoms and diagnosis.30

Incidence of early infection can be attributed to bacterial con-
tamination during the surgical procedure or the immediate post-
operative period (prior to incisional healing). This incidence has
been markedly reduced by the use of preoperative antibiotic prophy-
laxis and modernized surgical methods and aseptic technique.2,4,14,27

Technological advances include antibiotic-impregnated methyl-
methacrylate cements during placement of the implant prosthesis,
operating rooms with controlled laminar air-flow systems, and
body exhaust suits that reduce the risk of contamination intraoper-
atively.17,18,19 With these advances, the prevalence of early postopera-
tive infection is now approximately 1% of cases.4,18,19

Early infections commonly present with features of obvious
wound infection, including localized pain (exacerbated by move-
ment), loss of range of motion, induration, edema, warmth, tender-
ness and wound drainage.17,19

Delayed and late infections commonly present with pain, a
loose prosthesis and occasional sinus track formation.17 The patient
may provide a history that includes the statement that the prosthe-
sis “never felt right” and that the surgical wound healed slowly
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despite antibiotic treatment.17 The major determinants of clinical
presentation are the characteristics of the host tissue in which the
organism grows, the virulence of the infecting pathogen and the
route of infection.29 Table 1 lists the frequencies of common pre-
senting symptoms of prosthetic joint infections.29

Patients experiencing late infection may present to their prima-
ry care physician, orthopedist or rheumatologist with reports of
pain localized to the site of a previously asymptomatic total joint
replacement.14 A patient suspected of having the late complication of
septic arthritis in a prosthetic joint will often require arthrocentesis.14

Evaluation of the synovial fluid from the affected joint, including
gram staining, culture and sensitivity testing of isolated organisms,
is standard.14,18 Radiological and nuclear medicine imaging of infect-
ed prosthetic joints is also available, offering a debatable benefit to
diagnosis or outcome.19,23 A discussion of the treatment of prosthet-
ic joint infections is beyond the scope of this review.

Delayed and late infection of prosthetic joints can be the result
of hematogenous seeding or direct wound contamination. Hemato-
genous spread is the process by which bacteria from distant sites of
infection travel through the bloodstream to seed new loci of infec-
tion. It is estimated that approximately 20% to 40% of prosthetic
joint infections develop from hematogenous spread.29 The two years
immediately following prosthetic joint placement are considered to
be the most hazardous periods in terms of potential hematogenous
seeding of the implant site.2,12 It has been hypothesized that
enhanced vascularity of the implant site during these two years of
postsurgical wound healing facilitates hematogenous seeding of
bacteria.18

Hematogenous infection of successfully placed prosthetic
joints has rarely been linked with dental-induced bacteremia.4,7

Most joint infections are caused by staphylococci (that is,
Staphylococcus aureus, Staphylococcus epidermidis and other
coagulase-negative staphylococci ).23,27 Viridans streptococci, the
predominant oral bacterial species, have been isolated less fre-
quently.3,4,12,13 Pallasch and Slots combined the microbiological data
from six clinical studies to determine that approximately 66% of
281 microbial isolates from prosthetic joint infections were typed
as staphylococci, while only 4.9% were categorized as viridans
streptococci.13

Steckelberg and Osmon studied 1,033 cases of total hip and
knee prosthetic joint infections at the Mayo Clinic between 1969
and 1991. They found that the majority (61%) of infections were
caused by aerobic gram-positive cocci.30 The most commonly iso-

lated organisms in this study were S. aureus, coagulase-negative
staphylococci, beta hemolytic streptococci, viridans group strepto-
cocci and enterococci.30

Viridans streptococci, such as Streptococcus mitis, Strepto-
coccus sanguis and Streptococcus mutans, are classified in the lab-
oratory as �-hemolytic, gram-stain-positive organisms. Viridans
streptococci are normal flora of the oropharynx, but are potentially
pathogenic in the bloodstream. They are the microorganisms of
primary concern to the dentist in preventing hematogenous seed-
ing of prosthetic joint implants (and abnormal cardiac valves 
as well).

Viridans streptococci and other bacteria have virulence factors
that enhance their ability to promote infection in a susceptible host.
Pathogenic bacteria are noted to express adhesions on their cell sur-
faces that allow them to attach to host cells and implanted biomed-
ical devices.17,23 These adherent bacteria are capable of forming a
complex biofilm with an extracellular polysaccharide matrix that
facilitates bacterial colonization and attachment to the prosthetic
joint surface. Staphylococci expressing fibronectin-binding proteins
have been specifically implemented in prosthetic joint infections.23

In addition, the glycocalyx of the biofilm aids in bacterial resis-
tance to antibiotics and evasion of the host immune response.17,23

The glycocalyx acts as a poorly permeable barrier, preventing
antimicrobials and immune cells from reaching bacteria deeper
within the biofilm. Some bacteria, including staphylococci, may
evade the immune response by invading host cells and surviving
intracellularly.23 The M protein found on the cell surface of group A
streptococci is antiphagocytic and facilitates immunoavoidance.
Motility of certain bacteria (that is, gram-negative bacilli) through
flagella and fimbriae also contribute to their virulence.17

It is hypothesized that certain bacterial products stimulate
bone resorption by directly affecting the balance between
osteoblast and osteoclast function.17 Several bacteria produce tissue
toxins and enzymes, such as leukotoxins and hemolysins, that facil-
itate destruction of host tissue.23 Some authors propose that the
presence of infection at the implant site may cause the local pro-
duction and release of inflammatory cytokines and host
enzymes.17,23 These cytokines can result in an inflammatory
response and bone loss at the prosthesis cement-bone interface.

The implanted prosthesis is foreign material within the human
body. As such, some researchers believe the implanted prosthesis is
surrounded by an immuno-incompetent fibro-inflammatory zone
that makes the region susceptible to infection.3,7,12,15 Fewer organ-
isms are required to initiate infection, and once an infection is
established, it cannot be eradicated easily with antibiotics.

The Dentist’s Role 
It is important to focus efforts on preventing infection rather than to
engage later on in exhaustive efforts at fighting a tenacious, destruc-
tive disease process. Through careful management of the patient’s
oral health, the dentist plays a pivotal role in this endeavor.

It is probable that oral bacteremia spontaneously induced by
daily events such as mastication and toothbrushing/flossing occur

T A B L E  1  
Presenting Symptoms of Prosthetic Joint Infections
Source: Brause, BD. Infections with Prostheses in Bones and Joints. Principles and 
Practices of Infectious Diseases. 6th Edition. Mandell GL, Bennett JE, Dolin R, editors.
Elsevier Churchill Livingston, Philadelphia. 2005; Chapter 100, pg. 1332-1337.

Symptom Frequency (%)

Joint Pain 95

Fever 43

Periarticular Swelling 38

Wound or Cutaneous Sinus Drainage 32
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more commonly than bacteremia arising from periodontal treat-
ment.2,13 Dental treatment-induced bacteremia is considered to be of
low-grade intensity and of short duration.13 Procedures thought to be
traumatic to the oral tissues (that is, tooth extraction, periodontal
surgery, scaling and root planing) cause higher rates of bacteremia
than less invasive therapy (restorative dentistry, endodontic treat-
ment).2,13 Table 2 illustrates incidence stratification of bacteremic
dental procedures. Acute dental infections are more strongly linked
to bacteremia than dental manipulation in a healthy dentition.4

Recommendations
It is recommended that patients planning to undergo total joint
arthroplasty be in good dental health. Maintenance of good oral
health should be a major motivation of patients who are candidates
for total joint replacement, because it has been shown that as the
severity of gingival inflammation increases, the incidence and

magnitude of bacteremia also increases.13,16 It is advisable that
potential joint replacement patients be assessed by a dentist and
determined “dentally fit” prior to surgery.4

Patients who have poor oral health should be evaluated by a
dentist, and proper oral care should be administered. Effective daily
oral hygiene practices need to be stressed prior to and after joint
replacement surgery. Anti-infectives such as chlorhexidine and
other antiseptic mouthwashes, administered immediately prior to
dental procedures, should be part of the dentist’s armamentarium.4,13,16

The oral health of the prosthetic joint patient should be monitored
regularly through routine dental visits. A goal of reducing baseline
oral inflammation manifesting as gingivitis and periodontal dis-
ease is paramount. Efficient caries control is also vital.

The ADA/AAOS recommendations for antibiotic prophylactic
therapy are based on an empiric regimen targeting the microbes
most frequently responsible for late prosthetic joint infections.
Models theorizing that late prosthetic joint infections are analogous
to infective endocarditis are inaccurate. The blood supply, anatomy,
microorganisms, host defenses and mechanism of infection are dif-
ferent in the two disease processes.2,13

Dental clinicians must choose prophylactic antibiotic regimens
that target pathogenic species more likely involved with dental bac-
teremia, such as gram-positive streptococci (that is,Viridans strepto-
cocci, peptostreptococci). Table 3 provides a list of ADA/AAOS recom-
mended antibiotic prophylactic treatments. These regimens are 
single-dose schedules administered one hour prior to the procedure.
No second doses are recommended for any of the suggested regimens.

The antimicrobial agents of choice for prophylactic treatment
of dental patients with total joint replacements are the �-lactam
antibiotics. This class of antimicrobial generates their bactericidal
effect as inhibitors of bacterial cell wall synthesis. The extended
spectrum penicillin antibiotics, such as amoxicillin (oral adminis-
tration) and ampicillin (intramuscular or intravenous administra-

T A B L E  2  
Incidence Stratification of Bacteremic Dental Procedures
Source: American Dental Association, American Academy of Orthopedic Surgeons.

Antibiotic prophylaxis for dental patients with total joint replacements. J Am Dent

Assoc. 2003 Jul;134 (7):895-9.

Adapted from: Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacterial endo-

carditis: recommendations by the American Heart Association. JAMA 1997;

277(22):1794-1801.

Incidence Dental Procedure.

Lower Incidence Restorative dentistry (operative and 

(Prophylaxis not indicated prosthodontic) with/ without retraction cord.

except for selected circumstances Nonintraligamentary and

that may create significant nonintraosseous local anesthetic

bleeding) injections.

Intracanal endodontic treatment;

post placement and buildup.

Placement of rubber dam.

Postoperative suture removal.

Placement of removable 

prosthodontic/orthodontic appliances.

Taking of oral impressions.

Fluoride treatments.

Taking of oral radiographs.

Orthodontic appliance adjustment.

Higher Incidence Dental extractions.

(Prophylaxis indicated in Periodontal procedures (i.e., 

patients meeting criteria for periodontal surgery, subgingival

selection by ADA/AAOS) placement of antibiotic fibers/strips, 

scaling and root planing, probing, 

recall maintenance).

Dental implant placement and 

reimplantation of avulsed teeth.

Endodontic instrumentation or 

surgery beyond apex.

Initial placement of orthodontic 

bands but not brackets.

Intraligamentary and intraosseous 

local anesthetic injections.

Prophylactic cleaning of teeth or implants 

where bleeding is anticipated.

T A B L E  3  
ADA/AAOS Suggested Antibiotic Prophylaxis Regimens
Source: American Dental Association, American Academy of Orthopedic Surgeons.
Antibiotic prophylaxis for dental patients with total joint replacements. J Am Dent
Assoc. 2003 Jul;134 (7):895-9.
Adapted from: Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacterial endo-
carditis: recommendations by the American Heart Association. JAMA 1997;
277(22):1794-1801.

Patient Type Recommended Drug Single-Dose Regimen

Patients not penicillin Amoxicillin, cephalexin, 2 grams PO 1 hour prior 
allergic or cephradine to dental procedure

Patients not penicillin Ampicillin or Cefazolin Ampicillin 2g IM or IV or 
allergic, unable to take Cefazolin 1gram 1 hour 
oral medications prior to dental procedure

Penicillin allergic patients Clindamycin 600 milligrams PO 1 hour 
prior to dental procedure

Penicillin allergic Clindamycin 600 milligrams IV 1 hour 
patients, unable to prior to dental procedure
take oral medications
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tion), provide activity against both gram-negative and gram-posi-
tive organisms. Because intramuscular injections are painful and
unpleasant for the patient, alternative routes of administration
should be considered first.Amoxicillin is quickly absorbed through
the GI tract and obtains high serum levels, making it ideal for pro-
phylaxis prior to dental procedures.

First-generation cephalosporins are generally most effective
against aerobic gram-positive cocci. Cephalexin and cephradine are
first-generation cephalosporins that can be given orally, while cefa-
zolin can be administered intramuscularly or intravenously. There
is potential cross-hypersensitivity between penicillins and cepha-
losporins. If this is a concern, it is best to consult with the patient’s
internist or allergist to determine the most appropriate antibiotic
coverage.

Clindamycin is a bacteriostatic antibiotic that acts to inhibit
bacterial protein synthesis. It targets the 50S bacterial ribosomal
subunit and is effective against anaerobes and gram-positive aero-
bic bacteria. It is provided in either oral or intravenous prepara-
tions. Both amoxicillin and clindamycin are highly effective against
oral anaerobes. As it is not a �-lactam antibiotic, clindamycin is
available for use in patients who are allergic to penicillin.

In order to prevent deleterious sequela, dentists are obliged to
be knowledgeable about the protocols for dental treatment of
patients with artificial joint implants. With a careful review of the
patient’s medical history, dentists must use competent clinical

judgment to determine which patients are appropriate candidates
for prophylactic antibiotic therapy.

The dentist, primary care physician and orthopedic surgeon
should work together in the treatment of the patient with total joint
replacement. Open lines of cooperative communication among the
specialties provide for optimal patient care.

If a patient who does not meet the ADA/AAOS guidelines for pro-
phylactic antibiotic treatment presents with physician recommenda-
tions for chemoprophylaxis, the dentist is obligated to meticulously
investigate the risk versus benefits of antibiotic prophylaxis.A consul-
tation with the physician will clarify his or her concerns for the patient.
It is possible that the physician’s recommendation is based on a change
in the patient’s medical history that is not known to the dentist.

An interdisciplinary approach combining the efforts of physi-
cian and dentist allows for the best possible treatment of patients.
Clinical decisions regarding prophylactic antibiotics for expectant
dental bacteremia should be made on an individual basis.

The ADA Division of Legal Affairs reminds us that “each inde-
pendent professional is ultimately responsible for his or her own
treatment decisions.”1, 2, 10 A dentist should never blindly follow a
physician’s recommendations for treatment when those recom-
mendations conflict with the dentist’s professional judgement.1, 10

Rather than prescribing an antibiotic regimen that is inconsistent
with the dentist’s clinical judgment, the dentist should discuss the
treatment decisions with the patient and his or her physician.
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Dentists are encouraged to educate health care providers unfa-
miliar with the ADA/AAOS guidelines for antibiotic prophylaxis in
patients with total joint replacement.1, 2, 6, 11 If no consensus can be
reached among the health care providers, the physician may then
choose to prescribe antibiotic premedication for the patient. The
dentist is not required to write prescriptions for an antibiotic regi-
men that conflicts with his or her medical opinion.11 Dentists are
obligated to explain all risks, benefits, alternatives and complica-
tions of treatment (including antibiotic treatment) to their patients
to ensure that the patient makes all treatment decisions with prop-
er informed consent.1, 10

There is a need for scientific studies to determine appropriate
candidates for antimicrobial prophylaxis in dentistry.8 In the mod-
ern era of evidence-based medicine, a double-blind, randomized
controlled clinical research trial is considered a gold standard
model for clinical decision making. However, no such clinical trial
has been published to determine the efficacy of prophylactic
antibiotic treatment on the incidence of late prosthetic joint infec-
tion due to hematogenous spread of oral organisms.4, 8, 27 Ethical and
logistical issues prevent such a trial from being performed.

As clinical science advances, polymerase chain reaction (PCR)
and DNA fingerprinting of organisms isolated from the affected
patient’s oral cavity, blood stream and synovial fluid may help us
revise our protocol for chemoprophylaxis.4, 25, 26 Until that time, den-
tists must use clinical judgment to determine whether chemopro-
phylaxis is indicated for each patient’s specific situation. ■

The authors acknowledge the assistance of Ms. Kimberly J. Mason, B.A., in the prepa-
ration of this manuscript.
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