
Volume 106 Issue 1

The Journal of Prosthetic Dentistry Dhima et alHickey Award

The Judson C. Hickey Scientific Writing Award

The Editorial Council for The Journal of Prosthetic Dentistry announc-
es the 16th annual Judson C. Hickey Scientific Writing Award. This 
award honors Dr Hickey’s distinguished career as Editor of The 
Journal of Prosthetic Dentistry and his contributions to dental educa-
tion, research, and administration. 

The annual award of $5000 is divided into 3 categories: Research/
Clinical Sciences article: $2500; Clinical article, $1500; Technical 
article, $1000. In each category, the award will be granted to the 
primary author of the most outstanding article published in the 
JPD between October 1, 2010, and September 30, 2011. 

Criteria and Regulations

Published articles in each category will be judged on the basis of 
their impact on the practice of prosthodontic and restorative den-
tistry. The selection committee is comprised of the Chairperson and 
members of the Editorial Council Awards and Grants Committee. 

The winners will be notified by March 15, 2012. Each recipient will receive a check and a plaque 
that, if the recipient so chooses, will be presented at a meeting of one of the JPD’s sponsoring or-
ganizations.

The Editor and members of the Editorial Council are not eligible for the award.

Dentistry

The  Journal  of

Elective edentulation after 7 episodes of 
infective endocarditis: A clinical report

Matilda Dhima, DMD,a  Thomas J. Salinas, DDS,b and 
Sreenivas Koka, DDS, PhDc 

Mayo Clinic, Rochester, Minn

aResident, Prosthodontics & Maxillofacial Prosthetics, Division of Prosthetic and Esthetic Dentistry.
bAssociate Professor, College of Medicine, Division of Prosthetic and Esthetic Dentistry.
cProfessor, College of Medicine, Chair, Division of Prosthetic and Esthetic Dentistry. 
(J Prosthet Dent 2011;106:1-5)

A 3-year clinical follow-up is pre-
sented of a patient who underwent 
elective extraction of the remaining 
natural dentition, followed by rehabil-
itation with maxillary and mandibular 
complete dentures after 7 document-
ed episodes of infective endocarditis. 
The patient was diagnosed with con-
genital ventricular septal and valvular 
defect and was treated in 1984 with 
a prosthetic aortic valve replacement 
secondary to idiopathic infective en-
docarditis due to Haemophilus influen-
zae. From 1984 to 2007, the patient 
experienced 7 episodes of infective 
endocarditis associated with various 
microorganisms, all of oral flora ori-
gin. In the 3 years after elective extrac-
tion of the remaining natural denti-
tion, the patient had not experienced 
any episodes of infective endocarditis. 
In light of recent changes and contro-
versy in the recommendations for the 
prevention of bacterial endocarditis, 
the question arises as to whether the 
efforts of dental providers to maintain 
the dentition of high risk patients out-
weighs the associated increased risks 
of morbidity and mortality. While the 
guidelines attempt to assist health 
care providers in clinical decision mak-
ing, there are certain instances where 
a patient-centered approach necessi-
tates alternative options. 

INTRODUCTION

Infective endocarditis (IE) contin-

ues to be a diagnostic and manage-
ment challenge for medical teams be-
cause of its variable clinical symptom 
presentation.1 The associated mor-
bidity and mortality rates remain high 
with 1 of every 5 patients dying dur-
ing initial hospital admission.2 The in-
ability to predict the  short term and 
long term term course of the disease 
makes it difficult for the medical and 
dental practitioner to pursue clinically 
and ethically acceptable management 
strategies for patients with recurring 
episodes of IE related to oral flora. 
Current practice guidelines from the 
American Heart Association (AHA) 
for the prevention of infective endo-
carditis (April 2007) include many re-
vised recommendations questioning 
the effectiveness of antibiotic prophy-
laxis that have been common practice 
since the 1950s.3 The committee con-
cluded the following: (1) Antibiotic 
prophylaxis, even at 100% effective, 
can only prevent a few IE cases from 
occurring during dental procedures. 
(2) IE prophylaxis should be recom-
mended only for patients with under-
lying cardiac conditions associated 
with a high risk of IE while undergo-
ing dental procedures. (3) For these 
high risk patients, antibiotic prophy-
laxis is recommended for all dental 
procedures involving manipulation of 
gingival tissue or the periapical region 
of teeth or perforation of the oral 
mucosa. (4) Antibiotic prophylaxis 
is not recommended solely based on 

an increased lifetime risk of acquir-
ing IE. (5) Prophylaxis is not recom-
mended for patients who undergo a 
genitourinary or gastrointestinal tract 
procedure.

A large body of literature has fo-
cused on dental procedures as a 
cause of IE, together with antibiotic 
prophylaxis as a primary measure to 
prevent IE in high risk patients. Inter-
estingly, one of the primary reasons 
for the 2007 AHA revision of the IE 
prophylaxis guidelines was that the 
maintenance of optimal health and 
hygiene was determined to be a key 
measure in reducing the incidence of 
bacteria and was considered more 
important than prophylactic antibi-
otics as a dental procedure to reduce 
the risk of IE. 

 More than 700 microbial spe-
cies have been shown to colonize 
the oral cavity, with more than 100 
of them having the ability to grow in 
culture and colonize distant sites.4-6 
In a double blind, placebo controlled 
study of 194 patients, Lockhart et al7 

found that oral hygiene and gingival 
disease indexes were significantly as-
sociated with IE-related bacteremia 
after toothbrushing, while oral hy-
giene or the disease status of a tooth 
was not significantly associated with 
bacteremia after its extraction. Fur-
thermore, it was concluded that gen-
eralized bleeding after toothbrushing 
was associated with an almost eight-
fold increase in the risk of developing 
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septal defect (VSD), and after pre-
senting to the emergency room with 
a fever of unknown origin. The right 
coronary cusp of the aortic valve had 
a large perforation in its base below 
the right coronary ostium. Behind 
the valve, large vegetations, which ap-
peared to be fibrotic were present. The 
aortic valve was removed along with the 
vegetations. The pathological report 
of the specimens obtained revealed an 
aortic valve with resolving-infective en-
docarditis with basal (annular) perfora-
tion (0.5 x 0.3 mm) of one cusp, mild 
focal cuspid fibrosis, clinically moder-
ate aortic insufficiency with VSD, and a 
history of endocarditis. No bacteria or 
fungi were isolated by special stains. 

In 1987, he presented to the emer-
gency room with a low grade fever of 2 
days’ duration. Positive blood cultures 
for Streptococcus sanguis were identified 
at that time. In 1988, the patient pre-
sented again to the emergency room 
with a low grade fever. Positive blood 
cultures for B Streptococcus in addi-
tion to Haemophilus pharyngitis were 
detected. In 1993, Streptococcus mitis 
was identified by positive blood cul-
tures after the patient presented to 
the emergency department with com-
plaints of low grade fever, decreased 
appetite, and diaphoresis. This fourth 
episode of bacteremia was further 
complicated with osteomyelitis, sec-
ondary to infected embolus, and sep-
tic emboli to the buttock and sacral 
bone. The patient experienced yet an-
other episode of bacteremia in 1996, 
which was associated with positive 
blood cultures for Streptococcus viri-
dans. In 2004, the patient presented 
to the emergency department with a 
low grade fever of several days’ dura-
tion and a dental abscess associated 
with the left mandibular first molar. 
The last episode of positive blood cul-
tures for Streptococcus viridans occurred 
in 2007. He was placed on vancomy-
cin 15 mg/kg every 12 hours while 
hospitalized for 6 weeks after negative 
blood culture results. Following this 
episode, the patient sought elective 
extraction of his remaining natural 
dentition.

Despite the numerous episodes of 
bacteremia documented by positive 
blood cultures and always accom-
panied by fever, the patient had not 
had infections of the prosthetic valve 
or other heart valves. Regularly per-
formed echocardiograms and trans-
esophageal assessments throughout 
the years, demonstrated that the pros-
thetic aortic valve functioned appropri-
ately with no evidence of vegetations. 

Furthermore, the dental history 
reveals that he had followed regular 
6 month hygiene and dental main-
tenance. Yet the patient’s dental his-
tory was significant in that it revealed 
gingivitis with generalized pockets of 
2 to 3 mm and caries. According to 
the patient’s report, his periodontal 
health was maintained with supra-
gingival scaling, and home care in-
cluded daily brushing with a manual 

toothbrush and flossing 2 or 3 times a 
week. The patient received restorative 
treatment to address caries, including 
amalgam and composite resin resto-
rations, crowns, and extractions (Fig 
1). He was prophylaxed 30 minutes 
before the extraction of the abscessed 
left mandibular first molar in 2004. 
The procedure was done in a hospital 
setting with either oral clindamycin 
600 mg or gentamycin 120mg IV. 

The patient was rehabilitated with 
maxillary and mandibular complete 
dentures 8 weeks after the extraction 
of the remaining natural dentition. At 
the time of the prosthodontic con-
sultation, the patient reported that 
he chose elective extraction of his re-
maining dentition in an effort to de-
crease the IE episodes. He inquired 
about the potential for denture wear 
as a cause of IE as it relates to Strepto-

 1  Pre extraction panoramic radiograph.

Table III. Bacteria isolated from positive 
blood cultures for each episode of IE

1984

1987

1988

1993

1996

2004

2007

Haemophilus influenzae

Streptococcus sanguis

Beta Hemolytic Streptococcus

Streptococcus mitis

Streptococcus viridans

Streptococcus viridans

Streptococcus viridans

Bacteria
Year of IE
Incidence

bacteremia. Routine oral hygiene may 
result in as much as 5.6 million times 
greater cumulative exposure to bacte-
remia during one year than to a single 
tooth extraction, which is the one 
dental procedure reported to most 
likely cause bacteremia.8 Transient 
bacteremia occurs frequently with 
routine oral hygiene activities unre-
lated to dental procedures (Table I).

 Although it has been shown that 
toothbrushing is associated with a 
lower incidence of bacteremia than 
tooth extraction, toothbrushing has a 
larger percentage of positive blood cul-
tures at 60 minutes than tooth extrac-
tion (Table II).9 Considering the average 
person in the United States has fewer 
than 2 dental visits every year, there is 
a much greater frequency of bactere-
mia associated with the recommended 
twice daily toothbrushing and other 

routine daily activities. 
A diagnosis of IE is based on the 

combination of positive blood cul-
tures, fever, presence of vegetations, 
and history of previous IE.10,11 The 
following clinical report describes a 
high risk patient who experienced 7 IE 
episodes associated with oral-micro-
organisms, and who after complete 
edentulation experienced no occur-
rence of IE for 3 years. This raises the 
question of whether such aggressive 
dental treatment is an appropriate 
preventive strategy for avoiding IE and 
its associated systemic complications.

CLINICAL REPORT

A 60-year-old white male pre-
sented to the Mayo Clinic Division 
of Prosthetic and Esthetic Dentistry 
in November 2007 for a consultation 

regarding fabrication of maxillary and 
mandibular complete dentures after 
undergoing elective extraction of his re-
maining natural dentition in September 
2007. At the same time, he was hospi-
talized for the 7th episode of IE since 
1984. During the consultation, the pa-
tient reported that he underwent elec-
tive extraction of his remaining natural 
dentition to eliminate the IE episodes 
which reportedly occurred after he fol-
lowed routine dental procedures. 

The patient was diagnosed at birth 
with asymptomatic ventricular septal 
defect. He underwent aortic valve re-
placement with a prosthetic heart valve 
in 1984. This was secondary to spon-
taneous infective endocarditis due to 
Haemophilus influenzae (Table III) with 
confirmed positive blood cultures for 
gram negative bacilli in conjunction 
with partial repair of the ventricular 

Table I. Frequency of bacteremia associated with dental procedures and daily 
activities of oral hygiene. Adapted from 2007 Prevention of Infective Endocarditis: 
Guidelines from American Heart Association3

Table II. Incidence, duration, and magnitude of bacteremia from endocarditis related bacterial 
species. Adapted from Lockhart et al7

Tooth extraction

Periodontal surgery

Scaling, root planing

Teeth cleaning

Rubber dam/wedge

Endodontics

10-100

36-88

8-80

Up to 40

9-32

Up to 20

Toothbrushing/flossing

Wooden picks

Water irrigation device

Masticating food

Frequency (%) Activity
Bacteremia

Dental Procedure Oral Hygiene Daily Activity

20-68

20-40

7-50

7-51

Frequency (%)
Bacteremia

Procedure

Cumulative incidence

Duration at 20 minutes

Duration at 60 minutes

Magnitude

23%

1%

9%

< 104 CFU/ml
blood

(n=98)
Toothbrushing

33%

1%

2%

< 104 CFU/ml blood

(n=96)
Extraction & Antibiotic 

60%

20%

2%

< 104 CFU/ml blood

(n=96)
Extraction & Placebo 

Bacteremia
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the right coronary ostium. Behind 
the valve, large vegetations, which ap-
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vegetations. The pathological report 
of the specimens obtained revealed an 
aortic valve with resolving-infective en-
docarditis with basal (annular) perfora-
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focal cuspid fibrosis, clinically moder-
ate aortic insufficiency with VSD, and a 
history of endocarditis. No bacteria or 
fungi were isolated by special stains. 
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sented again to the emergency room 
with a low grade fever. Positive blood 
cultures for B Streptococcus in addi-
tion to Haemophilus pharyngitis were 
detected. In 1993, Streptococcus mitis 
was identified by positive blood cul-
tures after the patient presented to 
the emergency department with com-
plaints of low grade fever, decreased 
appetite, and diaphoresis. This fourth 
episode of bacteremia was further 
complicated with osteomyelitis, sec-
ondary to infected embolus, and sep-
tic emboli to the buttock and sacral 
bone. The patient experienced yet an-
other episode of bacteremia in 1996, 
which was associated with positive 
blood cultures for Streptococcus viri-
dans. In 2004, the patient presented 
to the emergency department with a 
low grade fever of several days’ dura-
tion and a dental abscess associated 
with the left mandibular first molar. 
The last episode of positive blood cul-
tures for Streptococcus viridans occurred 
in 2007. He was placed on vancomy-
cin 15 mg/kg every 12 hours while 
hospitalized for 6 weeks after negative 
blood culture results. Following this 
episode, the patient sought elective 
extraction of his remaining natural 
dentition.

Despite the numerous episodes of 
bacteremia documented by positive 
blood cultures and always accom-
panied by fever, the patient had not 
had infections of the prosthetic valve 
or other heart valves. Regularly per-
formed echocardiograms and trans-
esophageal assessments throughout 
the years, demonstrated that the pros-
thetic aortic valve functioned appropri-
ately with no evidence of vegetations. 

Furthermore, the dental history 
reveals that he had followed regular 
6 month hygiene and dental main-
tenance. Yet the patient’s dental his-
tory was significant in that it revealed 
gingivitis with generalized pockets of 
2 to 3 mm and caries. According to 
the patient’s report, his periodontal 
health was maintained with supra-
gingival scaling, and home care in-
cluded daily brushing with a manual 

toothbrush and flossing 2 or 3 times a 
week. The patient received restorative 
treatment to address caries, including 
amalgam and composite resin resto-
rations, crowns, and extractions (Fig 
1). He was prophylaxed 30 minutes 
before the extraction of the abscessed 
left mandibular first molar in 2004. 
The procedure was done in a hospital 
setting with either oral clindamycin 
600 mg or gentamycin 120mg IV. 

The patient was rehabilitated with 
maxillary and mandibular complete 
dentures 8 weeks after the extraction 
of the remaining natural dentition. At 
the time of the prosthodontic con-
sultation, the patient reported that 
he chose elective extraction of his re-
maining dentition in an effort to de-
crease the IE episodes. He inquired 
about the potential for denture wear 
as a cause of IE as it relates to Strepto-

 1  Pre extraction panoramic radiograph.
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bacteremia. Routine oral hygiene may 
result in as much as 5.6 million times 
greater cumulative exposure to bacte-
remia during one year than to a single 
tooth extraction, which is the one 
dental procedure reported to most 
likely cause bacteremia.8 Transient 
bacteremia occurs frequently with 
routine oral hygiene activities unre-
lated to dental procedures (Table I).

 Although it has been shown that 
toothbrushing is associated with a 
lower incidence of bacteremia than 
tooth extraction, toothbrushing has a 
larger percentage of positive blood cul-
tures at 60 minutes than tooth extrac-
tion (Table II).9 Considering the average 
person in the United States has fewer 
than 2 dental visits every year, there is 
a much greater frequency of bactere-
mia associated with the recommended 
twice daily toothbrushing and other 

routine daily activities. 
A diagnosis of IE is based on the 

combination of positive blood cul-
tures, fever, presence of vegetations, 
and history of previous IE.10,11 The 
following clinical report describes a 
high risk patient who experienced 7 IE 
episodes associated with oral-micro-
organisms, and who after complete 
edentulation experienced no occur-
rence of IE for 3 years. This raises the 
question of whether such aggressive 
dental treatment is an appropriate 
preventive strategy for avoiding IE and 
its associated systemic complications.

CLINICAL REPORT

A 60-year-old white male pre-
sented to the Mayo Clinic Division 
of Prosthetic and Esthetic Dentistry 
in November 2007 for a consultation 

regarding fabrication of maxillary and 
mandibular complete dentures after 
undergoing elective extraction of his re-
maining natural dentition in September 
2007. At the same time, he was hospi-
talized for the 7th episode of IE since 
1984. During the consultation, the pa-
tient reported that he underwent elec-
tive extraction of his remaining natural 
dentition to eliminate the IE episodes 
which reportedly occurred after he fol-
lowed routine dental procedures. 

The patient was diagnosed at birth 
with asymptomatic ventricular septal 
defect. He underwent aortic valve re-
placement with a prosthetic heart valve 
in 1984. This was secondary to spon-
taneous infective endocarditis due to 
Haemophilus influenzae (Table III) with 
confirmed positive blood cultures for 
gram negative bacilli in conjunction 
with partial repair of the ventricular 

Table I. Frequency of bacteremia associated with dental procedures and daily 
activities of oral hygiene. Adapted from 2007 Prevention of Infective Endocarditis: 
Guidelines from American Heart Association3

Table II. Incidence, duration, and magnitude of bacteremia from endocarditis related bacterial 
species. Adapted from Lockhart et al7

Tooth extraction

Periodontal surgery

Scaling, root planing

Teeth cleaning

Rubber dam/wedge

Endodontics

10-100

36-88

8-80

Up to 40

9-32

Up to 20

Toothbrushing/flossing

Wooden picks

Water irrigation device

Masticating food

Frequency (%) Activity
Bacteremia

Dental Procedure Oral Hygiene Daily Activity

20-68

20-40

7-50

7-51

Frequency (%)
Bacteremia

Procedure

Cumulative incidence

Duration at 20 minutes

Duration at 60 minutes

Magnitude

23%

1%

9%

< 104 CFU/ml
blood

(n=98)
Toothbrushing

33%

1%

2%

< 104 CFU/ml blood

(n=96)
Extraction & Antibiotic 

60%

20%

2%

< 104 CFU/ml blood

(n=96)
Extraction & Placebo 

Bacteremia



4 Volume 106 Issue 1

The Journal of Prosthetic Dentistry

5July 2011

Dhima et alDhima et al

after his first IE episode to avoid any 
further life-threatening incidents. 

SUMMARY

A clinical report was presented of 
a patient with a congenital valve de-
fect, a prosthetic heart valve, a his-
tory of 7 IE episodes and a high risk 
of further IE episodes. The patient 
experienced no bacteremia or IE for 
3 years after elective extraction of his 
remaining natural dentition and re-
habilitation with maxillary and man-
dibular complete dentures. Although, 
in his situation, the patient initiated 
treatment, elective edentulation may 
be an appropriate treatment for pa-
tients at high risk for development of 
infective endocarditis. 
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coccus species, since the majority of IE 
episodes were associated with this mi-
croorganism. He was informed that 
the literature is scant regarding an as-
sociation between complete denture 
wear and bacteremia. The expecta-
tion was that without the presence 
of teeth, the oral cavity microflora 
would minimize the presence of the 
microorganism, but it could not be 
affirmed that the risk of encountering 
IE associated with these microorgan-
isms would be eliminated.

 The treatment options discussed 
included no further prosthetic treat-
ment, fabrication of complete dentures, 
or implant-retained overdentures or 
implant-supported fixed prostheses. A 
discussion ensued regarding the use of 
dental implants to support or retain a 
dental prosthesis in one or both arch-
es. Because of the consequence of 
periimplant sulcus formation and the 
potential for colonization by bacterial 
species previously associated with one 
or more of the 7 IE episodes, the pa-
tient declined dental implant therapy 
and opted to proceed with complete 
denture fabrication. The patient was 
informed of the limitations of wear-
ing complete dentures. In addition, 
the patient was informed of the need 
to present promptly for adjustments 
if he were to experience denture sores. 

The patient was seen for a re-
evaluation in December 2010, more 
than 3 years after the extraction of 
his remaining natural dentition and 
complete denture fabrication. At this 
time, the prostheses demonstrated 
some decreased stability and reten-
tion. A laboratory processed reline 
was accomplished for both maxillary 
and mandibular dentures.

The patient has not experienced 
any IE episodes since the fabrication 
of the prostheses over a 3 year period. 
After the denture reline procedures, 
the patient expressed satisfaction 
with the increased stability and com-
fort of the prostheses. 

DISCUSSION

The oral cavity is heavily populat-

ed with bacteria and contains more 
than 700 microbial species, with 
more than 100 of them able to grow 
in culture and infect distant sites.4-6 
Patients with diagnosed IE present 
with variable and inconsistent signs 
and symptoms. Because fever exists 
in 92% of the patients and immuno-
logic phenomena are present in 50%, 
the classic findings of IE may not be 
seen in every patient.12 The patient in 
this clinical report met the Duke crite-
ria for diagnosis of IE in all 7 episodes 
of recurrent infective endocarditis.10 

Yearly transesophageal and trans-
thoracic echocardiograms revealed a 
normal aortic valve mechanical pros-
thesis with a systolic mean Doppler 
gradient in the upper limits of nor-
mal and no evidence of valvular veg-
etations. The patient’s left ventricular 
ejection fraction ranged between 62% 
and 72%. There has been no evidence 
of intracardiac masses or thrombi. In 
addition, there has been no significant 
hemodynamic compromise. Accord-
ing to the patient’s medical record, he 
underwent either dental hygiene pro-
cedures or routine dental treatment 
several weeks to months before the 
IE episodes. The recommended anti-
biotic prophylaxis was administered 
at each visit. While dental procedures 
can certainly cause transient bacte-
remia of varying degrees, it has been 
estimated that the cumulative bacte-
remia induced by daily oral hygiene 
activities is about 6 million times 
higher than bacteremia occurring af-
ter dental extractions.12-15

The 2007 AHA guidelines suggest 
that there may not be a clinically sig-
nificant difference in the frequency, 
nature, magnitude, or duration of 
bacteremia associated with a dental 
procedure and that resulting from 
routine daily activities.3 In 2008, 
Lockhart et al9 showed that although 
toothbrushing has a lower incidence 
of bacteremia than tooth extraction, 
toothbrushing was associated with a 
larger percentage of positive cultures 
at 60 minutes (9% versus 2%) with 
extractions. The most significant pro-
portion of oral flora is composed of 

Streptococci, which are found not only 
around teeth, but are also most com-
monly associated with IE.3 Consistent 
with this finding, 6 of the 7 episodes 
of IE in this patient were also associ-
ated with the Streptococcus family. Fur-
thermore, toothbrushing and peri-
odontal maintenance for his gingivitis 
likely resulted in minor but repeated 
trauma to the gingival tissue and in-
creased daily incidences of bactere-
mia. From positive blood cultures, 
it is clear that the patient’s recurrent 
IE episodes were associated with oral 
microorganisms and that his suscep-
tibility to IE was significantly reduced 
after complete edentulation. There-
fore, this high risk patient benefitted 
from edentulation. The question aris-
es of whether this or similar treatment 
strategies should be considered for 
other high risk patients. 

While, since 1950, there has been 
a focus on the use of antibiotic pro-
phylaxis before dental procedures 
for high risk patients as the exclusive 
method of prevention, other preven-
tive management strategies for the 
high risk patient have not been sug-
gested. The preservation of natural 
teeth continues to be a focal point of 
daily practice, but the edentulation of 
a patient at high risk for IE may be-
come a clinically and ethically accept-
able treatment option. 

Transient bacteremia is common 
when manipulating periodontal tis-
sues and tooth structure, and there is 
a wide variation in frequency of bac-
teremia associated with dental pro-
cedures and daily oral hygiene activi-
ties (Table I). Perhaps by eliminating 
the teeth as the major source of the 
microorganisms associated with this 
patient’s IE episodes, the cumulative 
daily effect of oral bacteremia was de-
creased. For clinicians, the patients’ 
clinical and ethical needs should be 
considered first and they should be 
involved as active participants in the 
treatment decision making and educa-
tion process. Three years after extrac-
tions and rehabilitation with complete 
dentures, the patient said that he 
wished he had chosen edentulation 
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after his first IE episode to avoid any 
further life-threatening incidents. 

SUMMARY

A clinical report was presented of 
a patient with a congenital valve de-
fect, a prosthetic heart valve, a his-
tory of 7 IE episodes and a high risk 
of further IE episodes. The patient 
experienced no bacteremia or IE for 
3 years after elective extraction of his 
remaining natural dentition and re-
habilitation with maxillary and man-
dibular complete dentures. Although, 
in his situation, the patient initiated 
treatment, elective edentulation may 
be an appropriate treatment for pa-
tients at high risk for development of 
infective endocarditis. 

REFERENCES

1.  Mouly S, Ruimy R, Launay O, Arnoult F, 
Brochet E, Trouillet JL, et al. The changing 
clinical aspects of infective endocarditis: 
descriptive review of 90 episodes in a 
French teaching hospital and risk factors 
for death. J Infect 2002;45:246-56.

2.  Bayer AS, Bolger AF, Taubert KA, Wilson 
W, Steckelberg J, Karchman AW, et al. 
Diagnosis and management of infective 
endocarditis and its complications. Circula-
tion 1998;98:2936-48.

3.  Wilson W, Taubert KA, Gewitz M, Lockhart 
PB, Baddour LM, Levison M, et al. Preven-
tion of infective endocarditis: guidelines 
from the American Heart Association: a 
guideline from the American Heart Rheu-
matic Fever, Endocarditis, and Kawasaki 
Disease Committee, Council on Cardiovas-
cular Disease in the Young, and the Council 
on Clinical Cardiology, Council on Cardio-
vascular Surgery and Anesthesia, and the 
Quality of Care and Outcomes Research 
Interdisciplinary Working Group. Circula-
tion 2007;116;1736-54.

4.  Gendron R, Grenier D, Maheu-Robert L. 
The oral cavity as a reservoir of bacterial 
pathogens for focal infections. Microbes 
Infect 2000;2:897-906.

5.  Bahrani-Mougeot FK, Paster BJ, Coleman 
S, Ashar J, Barbuto S, Lockhart PB. Diverse 
and novel oral bacteria species in blood fol-
lowing dental procedures. J Clin Microbiol 
2008;46:2129-32.

6.  Lockhart PB. The risk for endocarditis in den-
tal practice. Periodontol 2000;23:127-35.

7.  Lockhart PB, Brennan MT, Thornhill M, Mi-
chalowicz BS, Noll J, Bahrani-Mougeot FK, 
et al. Poor oral hygiene as a risk factor for 
infective endocarditis-related bacteremia. J 
Am Dent Assoc 2009;140:1238-44.

8.  Roberts GJ. Dentists are innocent! “Every-
day” 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.

9.  Lockhart PB, Brennan MT, Sasser HC, 
Fox PC, Paster BJ, Bahrani-Mougeot FK. 
Bacteremia associated with toothbrush-
ing and dental extraction. Circulation 
2008;117:3118-25.

10.Durack DT, Lukes AS, Bright DK. New 
criteria for diagnosis of infective endocardi-
tis: utilization of specific echocardiographic 
findings. Duke Endocarditis Service. Am J 
Med 1994; 96:200-9.

11.Li JS, Sexton DJ, Mick N, Nettles R, Fowler 
VG Jr, Ryan T, et al. Proposed modifica-
tions to the Duke criteria for the diagnosis 
of infective endocarditis. Clin Infect Dis 
2000;30:633-8.

12.Leblebicioglu H, Yilmaz H, Tasova Y, Alp 
E, Saba R, Caylan R, et al. Characteristics 
and analysis of risk factors for mortality 
in infective endocarditis. Euro J Epidemiol 
2006; 21:25-31.

13.Ashrafian H, Bogle RG. Antimicrobial 
prophylaxis for endocarditis: emotion or 
science? Heart 2007;93:5-6.

14.Gould FK, Elliot TS, Foweraker J, Fulford 
M, Perry JD, Roberts GJ, et al. Guidelines 
for the prevention of endocarditis: report of 
the Working Party of the British Society for 
Antimicrobial Chemotherapy. J Antimicrob 
Chemother 2006;57:1035-42.

15.Gutiérrez JL, Bagán JV, Bascones A, Llamas 
R, Llena J, Morales A, et al. Consensus doc-
ument on the use of antibiotic prophylaxis 
in dental surgery and procedures, Med Oral 
Patol Oral Cir Bucal 2006;11:E188-205.

Corresponding author: 
Dr Matilda Dhima
Mayo Clinic
200 First Street SW
Rochester, MN 55905
Fax: 507-284-8082
E-mail: Dhima.matilda@mayo.edu

Copyright © 2011 by the Editorial Council for 
The Journal of Prosthetic Dentistry.

coccus species, since the majority of IE 
episodes were associated with this mi-
croorganism. He was informed that 
the literature is scant regarding an as-
sociation between complete denture 
wear and bacteremia. The expecta-
tion was that without the presence 
of teeth, the oral cavity microflora 
would minimize the presence of the 
microorganism, but it could not be 
affirmed that the risk of encountering 
IE associated with these microorgan-
isms would be eliminated.

 The treatment options discussed 
included no further prosthetic treat-
ment, fabrication of complete dentures, 
or implant-retained overdentures or 
implant-supported fixed prostheses. A 
discussion ensued regarding the use of 
dental implants to support or retain a 
dental prosthesis in one or both arch-
es. Because of the consequence of 
periimplant sulcus formation and the 
potential for colonization by bacterial 
species previously associated with one 
or more of the 7 IE episodes, the pa-
tient declined dental implant therapy 
and opted to proceed with complete 
denture fabrication. The patient was 
informed of the limitations of wear-
ing complete dentures. In addition, 
the patient was informed of the need 
to present promptly for adjustments 
if he were to experience denture sores. 

The patient was seen for a re-
evaluation in December 2010, more 
than 3 years after the extraction of 
his remaining natural dentition and 
complete denture fabrication. At this 
time, the prostheses demonstrated 
some decreased stability and reten-
tion. A laboratory processed reline 
was accomplished for both maxillary 
and mandibular dentures.

The patient has not experienced 
any IE episodes since the fabrication 
of the prostheses over a 3 year period. 
After the denture reline procedures, 
the patient expressed satisfaction 
with the increased stability and com-
fort of the prostheses. 

DISCUSSION

The oral cavity is heavily populat-

ed with bacteria and contains more 
than 700 microbial species, with 
more than 100 of them able to grow 
in culture and infect distant sites.4-6 
Patients with diagnosed IE present 
with variable and inconsistent signs 
and symptoms. Because fever exists 
in 92% of the patients and immuno-
logic phenomena are present in 50%, 
the classic findings of IE may not be 
seen in every patient.12 The patient in 
this clinical report met the Duke crite-
ria for diagnosis of IE in all 7 episodes 
of recurrent infective endocarditis.10 

Yearly transesophageal and trans-
thoracic echocardiograms revealed a 
normal aortic valve mechanical pros-
thesis with a systolic mean Doppler 
gradient in the upper limits of nor-
mal and no evidence of valvular veg-
etations. The patient’s left ventricular 
ejection fraction ranged between 62% 
and 72%. There has been no evidence 
of intracardiac masses or thrombi. In 
addition, there has been no significant 
hemodynamic compromise. Accord-
ing to the patient’s medical record, he 
underwent either dental hygiene pro-
cedures or routine dental treatment 
several weeks to months before the 
IE episodes. The recommended anti-
biotic prophylaxis was administered 
at each visit. While dental procedures 
can certainly cause transient bacte-
remia of varying degrees, it has been 
estimated that the cumulative bacte-
remia induced by daily oral hygiene 
activities is about 6 million times 
higher than bacteremia occurring af-
ter dental extractions.12-15

The 2007 AHA guidelines suggest 
that there may not be a clinically sig-
nificant difference in the frequency, 
nature, magnitude, or duration of 
bacteremia associated with a dental 
procedure and that resulting from 
routine daily activities.3 In 2008, 
Lockhart et al9 showed that although 
toothbrushing has a lower incidence 
of bacteremia than tooth extraction, 
toothbrushing was associated with a 
larger percentage of positive cultures 
at 60 minutes (9% versus 2%) with 
extractions. The most significant pro-
portion of oral flora is composed of 

Streptococci, which are found not only 
around teeth, but are also most com-
monly associated with IE.3 Consistent 
with this finding, 6 of the 7 episodes 
of IE in this patient were also associ-
ated with the Streptococcus family. Fur-
thermore, toothbrushing and peri-
odontal maintenance for his gingivitis 
likely resulted in minor but repeated 
trauma to the gingival tissue and in-
creased daily incidences of bactere-
mia. From positive blood cultures, 
it is clear that the patient’s recurrent 
IE episodes were associated with oral 
microorganisms and that his suscep-
tibility to IE was significantly reduced 
after complete edentulation. There-
fore, this high risk patient benefitted 
from edentulation. The question aris-
es of whether this or similar treatment 
strategies should be considered for 
other high risk patients. 

While, since 1950, there has been 
a focus on the use of antibiotic pro-
phylaxis before dental procedures 
for high risk patients as the exclusive 
method of prevention, other preven-
tive management strategies for the 
high risk patient have not been sug-
gested. The preservation of natural 
teeth continues to be a focal point of 
daily practice, but the edentulation of 
a patient at high risk for IE may be-
come a clinically and ethically accept-
able treatment option. 

Transient bacteremia is common 
when manipulating periodontal tis-
sues and tooth structure, and there is 
a wide variation in frequency of bac-
teremia associated with dental pro-
cedures and daily oral hygiene activi-
ties (Table I). Perhaps by eliminating 
the teeth as the major source of the 
microorganisms associated with this 
patient’s IE episodes, the cumulative 
daily effect of oral bacteremia was de-
creased. For clinicians, the patients’ 
clinical and ethical needs should be 
considered first and they should be 
involved as active participants in the 
treatment decision making and educa-
tion process. Three years after extrac-
tions and rehabilitation with complete 
dentures, the patient said that he 
wished he had chosen edentulation 
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