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Narrative Section

HISTORICAL VIGNETTE - When Dr. Sanders T. Frank, M.D., published 
his observation of 20 patients with a 
“positive ear-lob sign,” he 
summarized personal observations 
that this aural finding was “associated 
with premature cardiovascular 
disease.” The sign of the diagonal ear 
lobe crease would go on to bear his 
name as “Frank’s Sign,” indicating 
early heart disease. Prospective 
investigations soon supported this 
physical exam finding as an 
independent risk factor for cardiac 
disease. Retrospective queries of the 
historical record seemed to support 
this finding. In marble-carved busts of 
the Roman Emperor Hadrian, a 
diagonal ear lob crease is clearly 
represented. When he died in the 
year 138 at age 61 years old, records from the time suggested heart failure.   
 

CONTEXT AND USEFULNESS - Like many risk factors for 
atherosclerosis, the diagonal ear lobe crease [DELC] can signal to the 
aware clinician high-risk patients who might have occult coronary artery 
disease. Along with the presence of hyperlipidemia, diabetes, hypertension, 
or tobacco use, the diagonal ear lob crease can help focus further cardiac 
work up. 
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Physical Manuever
Model Proper (And Improper) 

Technique - As the name of the sign implies, 
locate the ear lobe of the patient and look for 
a diagonal ear lobe crease [DELC] that 
extends from the inferior margin of the tragus 
to to outer ear lobe margin. (Some 
investigators have defined the crease as 
traversing the entire distance, while others 
look for at least one-third of that distance.) 
The finding need not be bilateral to confer 
increased risk for patients.  A discontinuous 
wrinkle or a fold that does not extend outward 
from the tragus is not considered a positive 
Frank’s Sign.   

INTERPRETATION  - Dr. Frank’s 1973 description in the New England 3

Journal of Medicine represented the first publication describing this aural 
finding as an independent risk factor for cardiac disease. Subsequent 
studies have also linked the DELC to peripheral vascular disease and 
cerebrovascular disease. A summary of the data indicates that the 
presence of this finding is a modest risk factor (especially in patients less 
than 60 years old) with a LR = 2.3. The cause of the DELC remains elusive. 
However, researchers postulate—and studies support—the role of free 
radical oxidative stress as it relates to shortened telomeres (prematurely 
aging cells) and activating metalloproteinases (degrading type 1 collagen in 
ear lobes and arteries).

CAVEAT AND COMMON ERRORS - It is important to emphasize that as 
an independent risk factor, the presence of the ear lobe crease (like the 
eye’s arcus senilis, LR = 3.0) modestly increases the likelihood of coronary 
disease, even more when combined with other risk factors. The folds of 
elderly or weathered skin can be mistaken for the DELC, but these findings 
are often discontinuous. Those non-significant creases point toward the 
angle of the mandible, not away from it. 
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Introduction
Atherosclerosis is a major source of disability and 
death in Spain. In 2002, coronary artery atherosclerosis 
(CAA) resulted in 45,000 Spanish citizens suffering a 
fatal myocardial infarction and carotid artery athero-
sclerosis resulted in the stroke associated death of an 
additional 34,000 persons (1). Many of these adverse 
events were in individuals free of prodromal symp-
toms and often without classical risk factors such as 
hypertension, hyperlipidemia, diabetes, tobacco use, 
obesity, or sedentary a lifestyle. This “detection gap” 
has spurred clinicians to attempt to find extravascular 
physical signs which might identify individuals at high 
risk of atherosclerosis. Some extravascular physical 
signs may present in the maxillofacial region and be 
visible to the dentist: obvious examples include arcus 
senilis, xanthelasma and male pattern baldness. But the 
specificity and, sensitivity of these stigmata, and their 
independence from confounding variables have been 
questioned (2,3).
Preliminary uncontrolled observations by a pulmonolo-
gist that a “positive ear-lobe sign” (similar to the ante-
rior-posterior crease depicted in Figs. 1,2), is associated 
with the development of premature atherosclerosis of 
the coronary arteries were heralded in a communica-
tion as long ago as 1973 (4). In a “Letter to the Editor” 
of the New England Journal of Medicine, Sanders T. 
Frank, M.D. described a group of 20 patients, from his 
practice, near Los Angeles, California USA who were 
60 years of age or younger and who had. In addition to 
the ear-lobe sign (which was usually bilateral) angina. 
The electrocardiogram and angiography confirmed 
ischemic changes and CAA (4). The prognostic signifi-
cance of “Frank’s sign” now termed “diagonal ear-lobe 
crease” (DELC) has subsequently been substantiated in 
more than 40 separate studies, a number of which will 
be described in this review. Prior to Frank’s description, 
aficionados of Roman sculpture might have seen but not 
grasped the significance of busts portraying the em-
peror Hadrian prominently displayed bilateral ear lobe 
creases (5). Adrian, born in Italica, 10 km from present 
day Sevilla, is believed to have died from congestive 
heart failure secondary to uncontrolled hypertension 
and CAA. Roman portrait sculpture is considered to be 
highly accurate and detailed, sculptures of other Roman 
emperors and nobles in museums housing Hadrian’s 
bursts do not have DELC.

Evidence Supporting Relationship between 
DELC and Coronary Artery Atherosclerosis
Frank’s report was quickly followed in 1974 by the pu-
blication of the first controlled clinical study in which 
DELC (unilateral or bilateral) was shown to be signifi-
cantly more common (47%) among all age groups of 
patients (N=531) hospitalized in a USA coronary-care 

Fig. 1. A 69 year old man with a very well defined diagonal ear lobe 
crease on the left side.

Fig. 2. The same patient with a somewhat less distinct diagonal ear 
lobe crease on the right side.


