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Ear witness

L. FEENSTRA, C. VAN DER LUGT*

Abstract

A description is given of some aspects of the normal human auricle. The physiognomy of the auricle is
different for every individual which leads to the possibility of identifying people based on their auricles.
Indeed this has even led to the reading of earprints similar to fingerprints, a fact not generally known
amongst ENT-specialists. This highly specialized knowledge has been developed within a special branch
of forensic medicine and criminology, called ‘earology’ or ‘otomorphology’. Two illustrative case histories

are presented.
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Introduction

Recently a discussion was started in the lay press in
the Netherlands and in Belgium on the possibility of
identifying a person based on his/her auricle only. As
there are, to our knowledge, no recent ENT-articles
on this topic, the old papers date back to the
beginning of this century and are in the majority in
German at that, we thought some updating might be
interesting.

The normal auricle

A normal auricle should have the ridges and grooves
of the textbooks. The brim of the auricle (helix) is
curved over the bowl of the ear (concha). Often the
helix carries a slight prominence, the tuberculum
auriculae that also has been called apex auriculae
Darwini, tuberculum apicale, spina apicalis Darwini,
Woolner-Darwin tubercle,l‘2 or usually, Darwin’s
tubercle. The helix starts in front of the concha with
the crus helicis near the entrance (porus) of the
external ear canal. It divides the concha in two. The
larger part lies inferiorly (cavum), the smaller part is
above (cymba). Parallel with, and in front of the
helix runs the anthelix — not antihelix which is a
misnomer as the ant(e)helix lies in front of the helix
and not opposite the helix. The anthelix divides
anteriorly above the cymba into two diverging
ridges, the crurae anthelicis. At the caudal side the
anthelix runs into a sudden curve, the antitragus, just
opposite the tragus and above the earlobe. Opposite,
and in front of, the antitragus is a triangular piece of

cartilage, the tragus, that forms the front of the
entrance to the ear canal. The tragus is separated
from the antitragus by the incisura intertragica. The
groove between helix and anthelix is called fossa
navicularis, the one between the two crurae anthelicis
is the fossa triangularis.

At birth the pinna has a length of about 30 mm. It
has not yet its final shape. Shortly after, the auricle
grows rapidly by about 4 mm, thereby reaching its
definite and unique shape. At the end of the first
year it is about 45-50 mm in length. For the next two
years it grows evenly, reaching 53 mm at age three.
At 10-years-old the ear is 55 mm and at fifteen the
adult size approximately has been reached, being
slightly less than 70 mm (50-82 mm) with the normal
Caucasian male and 3.5 mm smaller for the female.
The auricle, however, continues its growth gradually
in later life, being about 11 mm larger in males, and
about 13 mm in females at age 80, causing a
diminishing difference in length between the sexes
at that age.3 This growth is attributed to increase of
intercellular tissue, to the appearance of intercellular
gaps filled with non-defined protein-poor material
and to loss of elastin.”

Identifying abnormal and normal auricles

The pinna and deviations of its norm have been
commented upon from very early on in most, if not
all, holy books to modern cartoons and books of art.*
More systematic papers on the auricle or pinna
appeared in the last part of the 19th and early part of
the 20th century. To describe the auricle system-
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FiG. 1

System of lines used to compare different auricles, after

G. Schwalbe (Schwalbe’). ab, base of auricle; cd, real length;

ef, largest overall length; gh, largest overall width; bc, distance
between lower insertion to Darwin’s tubercle.

atically Schwalbe used five lines to map the auricle
(Figure 1).>° In the description of the helix he paid
much attention to Darwin’s tubercle, distinguishing
six different varieties. In addition to this he system-
atized the description of the tragus, the antitragus,
the shape of the brim of the helix, the lobulus and
the angle of the auricle to the skull. Taking all these
together he arrived at a systematized pinna-file and
to some ear indices (Figure 1):

(1) the physiognomic ear index from the equation:
100.hg/ef.

(2) the morphological ear index from the equation:
100.ab/cd

He conducted studies on the length of the auricle
within the population of Straszburg and found a
length for men of 65.9 mm on the right side and 65.5
mm on the left. For females he found 62.3 and 61.5
respectively.

Differences between left and right were denied by
Pellnitz. He found that the pinnae of approximately
one fifth of the population are equally-sized, while
four fifths are dlfferent being evenly distributed
between right and left.?
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The female Bushman have the smallest ears
(46 rnm) while the Patagonians have the longest
ones,” if the mythical Panotic people are not taken
into account, a people that were mentioned for the
first time in the lost book of Shylax 508 BC. 8

Other measures have also been used to map the
auricle such as auricular protrusion, angle of ear
inclination and ear location in relation to other fixed
points, such as the eyes, nose, mouth and chin.?

Abnormally shaped auricles such as donkey-, sail-,
cup-, lop-, bat-, satyr-and Stahle ears, macro-, micro-
and anotia and their surgical corrections received
quite an extensive coverage in literature, which has
been recently summarized.'® Other papers describe
the auricles of well known people, for instance
Mozart’s left ear anomaly, that Tan 1n the family, and
that lacked a well-defined concha.’

Apart from abnormal pinnae including those, that
are traumatized by disease, operations or mechanical
trauma, we might also add the personal touch that
many people give to their ears using ear ornaments
that might serve as a characteristic mark. To carry an
earring, often only at the left auricle, is a very old
tradition. They were used as ornaments, a talisman,
an alternative to the obolos as a payment to the old
ferry-man Charon on the river Styx, as a wallet'” and
for a variety of mythical, ritual or religious reasons,
as a characteristic of a certain trade or tribe and even
as a therapy against aural polyps.”>™> Although
rhinologists are inclined to claim Cleopatra’s nose as
a mascot, otologists have a claim also. Plinius 16
stated that Cleopatra dissolved a pearl in her drink
that she took from her earring and drank at the
occasion of the banquet she gave in honour to
Anthony.

In short the auricle is so variable that it seems
possible to identify people on grounds of the
physiognomy of their pinna. Indeed this has been
done for medical purposes to identify newborns by
making use of a so-called oto-photometer.'” Identi-
fication of people based on thelr cars has been
coined ‘otomor ghology by Garnett'® and ‘earology’
by Iannarelli.'® The literature on this subject is
mainly to be found in ethnology, anthropology,
forensic and criminology journals and books. Pinnae
allow for identification of both the living and the
dead, for victims and for offenders. The unique and
individual design of the external ear is comparable to
the epidermal ridge patterns on fingers and thumbs.
Earology makes use of identification through photo-
graphs, through systematized descriptions of auricles
and through earprints. The general description of the
pinna follows the same rules as those laid down by
Schwalbe.”” Iannarelli studied the growth of the
pinna during life, found for the white male a length
of 65-72 mm at age 20 and of 68-75 mm at age 60-70
years and for females 57-65 and 67-70 mm
respectively. He therefore found as did Pellnitz’ a
larger growth in later life of the female’s then of the
male’s ear. lannarelli, however, attributes this
lengthening to the sagging of the ear lobe. Iannarelli
found that the general form of the pinna in the USA,
is in approximately 65 per cent of the population
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FiG. 2

System of lines used to compare different auricles, after
A. Tannarelli.'”® (Reproduced with kind permission of the
author).

oval, in 30 per cent triangular, in three per cent
rectangular and in two per cent round. In subpopu-
lations these numbers vary somewhat, but not
dramatically. The general position of the ear in
relation to the eyebrow level has been described by
him as high set, normal set and low set, meaning the
upper helix above, flush or beneath that level. In the
same token the ear can be classified as deep set,
close, shallow or protruding in its approximity to the
skull, indicating the space between the auricle and
the side of the head. Peculiarities of the external ear,
such as freckles, moles, scars and other distinctive
distortions should be recorded as well. It turns out
that even identification of each half of a pair of
identical twins is possible with earology, a fact that
was rediscovered by Iannarelli, but had already been
described by Mrs Ellis in 1900.'°

To document auricles a special camera set-up has
been designed. The pictures are enlarged to standard
size and put into a frame of axes (vertical, horizontal
and two diagonal) in order to compare them
properly and to allow comparison of auricles during
growth. Hereafter they are put onto special identi-
fication cards and properly classified by taking all the
measurements through overlay transparencies and
by making use of the axis-system. (Figure 2).
Tannarelli proved that it is possible to identify the
owner of an earprint impression in the same way as it
is possible to identify a person from their finger-
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prints. Impressions of the auricle are left by the thin
layer of perspiration and body oil on the skin. Good
impressions are left on surfaces such as glass, plastic
and other fairly smooth materials.

In the office perfect impressions are made with
inked or inkless printing pads. The latter use non-
toxic food colours or baby-oil printing. Those
impressions then are compared visually with photo-
graphs from auricles and with transparencies made
with the same overlay method that is used for the
auricles’ photographs.

If an earprint is found somewhere, comparison
with a previously taken earprint or with the earprint
taken from a suspect is not too difficult. Criminals
usually take care to use gloves or to wipe off areas
that they may have touched with their fingers. They
usually take less care to do the same with their ear
prints.

With this technique it is even possible to calculate
the height of someone who left an earprint while
eavesdropping. The head’s inclination when eaves-
dropping turns out to be within narrow limits,
bringing the head down 30-60 mm, while the variety
of the distance between the top of the skull and the
ear canal varies between 130-140 mm.' Earprints
recently became accepted in courts in the Nether-
lands, in the UK and in the USA as a proof of
someone’s identity.

Two illustrative case-histories, one from the
Netherlands and one from the UK are presented.

(1) A series of some twenty burglaries were
committed in the triangle of Amsterdam, Utrecht
and Leyden in the Netherlands. Earprints were
collected from quite a few sites, 33 in all. The
earprints were sent to the second author (CvdL) at
the Institute for Criminal Investigation and Crime
Science, without any reference. Earprints of two
suspected persons were added. The earprint of one
of the suspects was identified six times and the
earprint of the other suspect was identified four
times. On 24 May 1995 both suspects were convicted
by the district court in Amsterdam. Both appealed
against the conviction. However on 22 December
1995 both were convicted at the Court of Appeal. In
both trials the earprints were the conclusive evidence.

(2) On the morning of 7 May 1996 a 94-year-old
deaf female, living alone, was found to have been
killed during the night of 6-7 May in her home in
Huddersfield (UK).”® The offender(s) entered the
house through a forced window at the back of the
house. The investigation yielded a few purple fibres,
four earprints of a left auricle and one of a right
auricle on the window beneath the forced one. Three
experts, two British and one Dutch (the second
author (CvdL)), received the earprints of 16
suspected persons with only a number attached to
them. The three experts independently identified the
same person out of the 16 as the owner of the
earprints on the window. Eventually this person was
tried in December 1998 at Leeds Crown Court and
convicted by an unanimous verdict by the jury. The
judge sentenced him to life imprisonment.
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Conclusion

Earology or otomorphology, words probably not
widely known among ENT-specialists and otologists,
is a field developed amongst anthropologists, crim-
inologists and forensic doctors. It makes use of the
fact that auricles of every individual are different,
even among identical twins, and that earprints may
be compared with fingerprints in their highly
personal characteristics.
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