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Infection remains the number one killer worldwide. Nevertheless, it is the expecta-
tion that bacterial infections can be eliminated with antibiotics. Unfortunately, there
remain infections due to bacteria that are difficult to detect and difficult to reach,
because of minimal blood supply, with even the most potent antibiotics. One of the
diseases in this category is infections that initiate on the inner lining of a vital organ,
the heart. These infections are referred to as endocarditis since they involve the
endocardium, the inner lining of the heart and valves. The initial site of infection is
generally in areas exposed to mechanical trauma or prosthetic device. Unfortunately
the damage to the heart if not treated can be fatal and often survival requires surgical
replacement of one of the valves. Despite the tremendous array of antibiotics and
the marked increase in potency of these drugs to eradicate bacterial infection, the
efficacy of treating the relatively avascular lining of the heart or its valvular appara-
tus often eludes the desired effect. This is further complicated by the changing sub-
strate for bacterial endocarditis, namely, artificial valves and devices and the
increasing number of individuals who are immunosuppressed because of drug use,
human immunodeficiency virus infections, or other debilitating conditions.
Endocarditis due to bacteria and other agents remains a continuing threat as well as
a challenge in terms of diagnosis, management, and treatment.

Drs. Chan and Embil have brought together the expertise of pathologists, infec-
tious disease experts, cardiologists, pharmacologists, and surgeons to provide a
comprehensive approach to the problem of endocarditis. The book is organized to
include a chapter on the pertinent pathology followed by population studies. The
diagnostic section is extensive, comprehensive, and very clearly written so that both
medical and paramedical personnel can appreciate the armamentarium and its appli-
cation. The management section is broad based to include the treatment of the acute
and chronic forms as well as potential sequelae that may occur. Echocardiography
has become a major tool in the management of endocarditis and transesophageal
echocardiography is now essential in the diagnosis and management of suspected
prosthetic valve endocarditis. The role of echocardiography is critically assessed in
several chapters dealing with specific clinical situations. The chapters reflect the
authors’ first-hand experience in dealing with endocarditis. The book in essence
brings together the most current and evidence-based approaches as practiced by a
group of experts who are intimately involved in the management of this disease.
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In a world in which longevity is sought by all and life span has doubled just in
the past century, it is expected that bacterial infections will not rob us of this expand-
ing life span. The fact that they can and do in today’s world of modern technology
and ever-revolving therapies remains a sobering thought. This book is an example
of the thoughtful analysis that is required if we are to prevail in our long battle with
serious infections such as endocarditis. It is a gem for the student, the teacher, and
the practitioner.

Robert Roberts, MD, FRCPC, FACC
University of Ottawa Heart Institute
Ottawa, ON, Canada



Endocarditis is a serious disease with a high rate of morbidity and mortality. The
poor outcome of patients with this condition is due in large part to the delay in mak-
ing the diagnosis which frequently can be elusive. As a result of its wide spectrum
of manifestations, endocarditis can mimic many different conditions ranging from
stroke to renal failure. In order to minimize the delay in diagnosis, clinicians need
to always be mindful of the possibility that endocarditis may be the cause of the
symptoms. There have been ongoing efforts in the development of molecular probes
and new imaging techniques to improve our ability to identify the disease early and
reliably. New treatment strategies have been studied with the aim to prevent compli-
cations and to improve survival. This new addition will provide an update on the
current prophylaxis guidelines, the new diagnostic approach in the detection of the
disease, the proposed schemas to predict prognosis, and the new treatment strategies
to improve the outcome of patients afflicted with this serious condition.

The structure of the previous edition is preserved. The book is divided into three
sections with the first section covering the historical perspective and basic princi-
ples, the second section dealing with the diagnosis and management approaches,
and the last section on specific clinical situations that pose management dilemmas.
All the chapters have been updated to include new information from the recent stud-
ies. In particular, the approach to the use of antibiotic prophylaxis has been exten-
sively revised to discuss the implications of the current guidelines on clinical
practice, and the development of new imaging modalities such as positron emission
tomography in the early diagnosis of endocarditis is critically reviewed.
Echocardiography particularly transesophageal echocardiography is indispensible
in the diagnosis and management of this disease. The recent development of three-
dimensional echocardiography has provided unique perspectives of cardiac struc-
tures and may be useful in the assessment of perivalvular complications. This
additional information can be crucial in optimizing outcome during surgical inter-
vention. The role of three-dimensional echocardiography is illustrated with repre-
sentative images and has been included in the chapter on echocardiography. The
treatment of endocarditis has been updated by the inclusion of the current guide-
lines together with an appraisal of the recently published randomized trial on the
effect of early surgery on embolic events.

This update is timely and should be of interest to all clinicians involved in the
care of patients with this serious disease. We believe that this new edition will be a
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good resource for internists, infectious disease specialists, cardiologists, and cardiac
surgeons alike.

We thank all the contributors for the thoughtful and comprehensive treatment of
their topics. Our deepest appreciation goes to our families for their patience and
support during the preparation of the book.
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Allan Ronald

Abstract

Bacterial endocarditis was an invariably lethal usually subacute illness until the
advent of penicillin. Six decades later it continues to often present enigmatically.
However management has improved enormously with more exact etiological and
anatomical diagnosis by means of blood culture and cardiac ultrasound, antimi-
crobial regimens are almost always effective and surgical interventions can usu-
ally ensure adequate cardiac function. Now over 90 % of patients are well 1 year
after an episode of endocarditis. This is a good news story and a host of clinicians
and scientists have made seminal contributions.

Keywords
History of progress with endocarditis ¢ Residual controversies ¢ Major
contributors

Key Points

1. Major advances in the diagnosis and treatment of endocarditis over the past
70 years have transformed our ability to care for and cure this illness.

2. Access to surgical expertise has dramatically improved the prognosis of
patients with endocarditis.

3. Endocarditis remains an elusive diagnosis because of its many disguises.

4. Early diagnosis and prompt correctly chosen antimicrobial therapy are the
most effective way to minimize mortality and morbidity.

A. Ronald, OC, OM, MD, FRCPC, MACP, FRSC, FCAHS

Department of Internal Medicine, St. Boniface General Hospital/University of Manitoba,
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2 A.Ronald

Case Study

Alfred Reinhart was born in 1907 and contracted rheumatic fever at age 10.
Rheumatic fever left him with severe aortic insufficiency and for about 10 years he
had a diastolic blood pressure of zero. He graduated from Harvard Medical School
at age 21. He became ill with Streptococcus viridans in 1931. He faced this “incur-
able” disease with dignity and went on to provide a vivid chronicle of his clinical
illness.

The following is his description of extrasystoles [1]:

The extrasystole has always affected me as if it were a cannon ball, shot point blank at my
brain. The sensation is that of a terrific explosion, occurring within the narrow and limited
confines of a calcified skull, which refuses to yield to the compressive force. It is like an
irresistible force against an immovable object. Most of the time I am helpless before it and
simply wait patiently in terror until the ordeal has passed.

Reinhart was convinced he had endocarditis when he noticed petechiae on his
wrist [1]:

At approximately one-quarter to twelve that night, I remember distinctly getting up from
my chair and from the table, where my books lay, and taking off my suit coat. No sooner
had I removed the left arm of my coat, than there was on the ventral aspect of my left wrist
a sight which I never shall forget until I die. There greeted my eyes about fifteen or twenty
bright red, slightly raised, hemorrhagic spots about 1 millimeter in diameter which did not
fade on pressure and which stood defiant, as if they were challenging the very gods of
Olympus. I had never seen such a sight before, I have never seen such a sight since, and I
hope I shall never see such a sight again. I took one glance at the pretty little collection of
spots and turned to my sister-in-law, who was standing nearby, and calmly said, “I shall be
dead within six months”.

He died of endocarditis following complications with splenic infarcts, retroperito-
neal hemorrhage, embolic stroke, subarachnoid hemorrhage, and pulmonary edema.

This case illustrates some of the protean manifestations of endocarditis, vividly
described by an observer with medical knowledge. Despite major advances in the
diagnosis and treatment of endocarditis, it remains an elusive diagnosis, and the
complications which afflicted Reinhart are still observed today.

Historical Perspective

Historical perspectives are fraught with interpretation and bias. For this author, par-
ticular points of interest include recollections and reminiscence from 58 years of
medical learning and practice, as an observer to both the science and the manage-
ment of endocarditis and the personal triumphs and failures in the care of patients
with endocarditis. My goal is to provide a historical perspective on what many
regard as the most intriguing of infections.

Several authors attribute the initial description to clinicians and pathologists in
the seventeenth and eighteenth centuries who described the clinical course and



