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ABSTRACT

INTRODUCTION: The preauricular sinus (PAuS) is a malformation of the auricula pinna. The structure
may present isolated or as a component of a number of oto-renal syndromes.

AIM: The aim of this study was to establish the incidence of PAuS in a Bulgarian cohort and propose a mod-
el for its inheritance, based on the transgenerational mechanisms derived from the genealogic trees of in-
terviewed individuals.

MATERIALS AND METHODS: A total of 100 healthy individuals were prospectively evaluated for the
presence of a PAuS on a random cohort sampling principle. A descriptive statistical approach was used when
categorizing the individual features. Individuals were also assessed in terms of their genealogies and pres-
ence of renal symptoms.

RESULTS: Of all assessed individuals, 3% (n=3) had a structure complying with the criteria for a PAuS. No
one having the structure reported renal symptoms. The genealogical trees were characteristic of a dominant
trait with incomplete penetrance.
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INTRODUCTION

The auricular pinna has a very complex embry-
ological formation and migration patterns to its de-
finitive place. A number of factors may cause malfu-
sion, abnormal migration or incomplete formation of
certain structures (1,2). These may result in a num-
ber of defects ranging from a complete absence of an
auricle to minor defects, some even considered cos-
metic as they do not interfere with the normal func-
tion of the external year (3-5). A diverse range of au-
ricular deformities has been included in the diagnos-
tic spectrum of a number of conditions, related to in-
herited genetic syndromes (5-7).

The preauricular sinus (PAuS), known in the
past as fistula auricularis congenital and natural ear-
ring holes, is a variable congenital malformation,
tirst described in 1864 by C.F. Heusinger and later
in the same year by R. Virchow (8,9). It originates as
a result of a defect in the development and fusion of
the second pharyngeal arch and is characterized as
a bilateral or unilateral, preexisting foramen, dent
or a dimple most commonly located on the crus of
the auricular helix (10-12). Rarely, however, similar
structures can be located in other areas of the auricle
such as the tragus, pinna, etc. due to the complexity
of auricular formation (13-15).

The structure can often become inflamed and
garners an interest mainly for ENT specialists, pedi-
atricians and neurologists, due to the specifics of its
location, recurrence after treatment, main age group
of complications, caused by the structure and specif-
ics of the anatomy of the facial nerve, other nearby
structures and their potential damage (10-12,16-19).

However, as a structure identified as a part of
a number of inherited syndromes, such as the Beck-
with-Wiedemann syndrome, Lachiewicz-Sibley and
the brachio-oto-renal syndrome also known as Mel-
nik-Fraser, there is very little modern evidence and
information on the mechanisms of the individu-
al transgenerational inheritance or lack thereof for
PAuS (6,7,11,13,20-22). Most of the research in the
tield, especially in the genetic and genealogical as-
pects, had been carried out prior to the 1950s and, to
our knowledge, no similar studies have been carried
out ever since (23-29).

Furthermore, there is a great variety in the inci-
dence of occurrences of PAuS in different geograph-

ical cohorts, further increasing the interest in this
variable inheritable structure (11,20).

AIM

The aim of this study was to establish the inci-
dence of PAuS in a Bulgarian cohort and propose a
model for its inheritance, based on the transgenera-
tional mechanisms derived from the genealogic trees
of interviewed individuals.

MATERIALS AND METHODS

The study was carried out in accordance with
the ethical standards of the Helsinki Declaration of
1975, as revised in 2008 and those of the Bulgarian
Ministry of Healthcare.

The study design was agreed upon by all au-
thors and carried out prospectively in the period Feb-
ruary — March 2017 at Medical University — Varna
“Prof. Dr. Paraskev Stoyanov”, Varna, Bulgaria. Only
healthy out-hospital individuals were considered for
evaluation on a random cohort sampling principle.
A descriptive statistical approach was used when cat-
egorizing the individual features of participants for
data sampling. Informed consent was obtained from
all assessed individuals.

A structure was considered a PAuS when pres-
ent in the region of the crus of the auricular helix as
a preexisting dent, dimple or foramen, not due to an
ear piercing, other cosmetic or medical procedures.
The set criteria were virtually identical to similar
studies of the structure, carried out in other cohorts
(10-12,22).

If presenting with a PAuS, individuals were spe-
cifically assessed in regard to their family history and
the distribution of a PAuS amongst their direct rel-
atives, without the family members being included
into the descriptive statistical analysis of incidence,
with the aim of evading blurring of the cohort struc-
ture by including the whole family tree of individu-
als with PAusS.

RESULTS

A total of 100 otherwise healthy, outpatient in-
dividuals, of which 51 males and 49 females, with a
total mean age of 26.87 years of age, standard devia-
tion +12.53, median age of 21 years and a range of 50
years (minimal age 19 years and maximal 69 years)
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were specifically assessed for the presence of a PAuS
by a single author.

Of all assessed individuals, 3% (n=3) had a
structure that complied with the set criteria for a
PAuS, with 1% (n=1) having a left-sided PAuS, 1%
(n=1) having a right-sided PAuS and 1% (n=1) hav-
ing a bilateral PAuS (Fig. 1). No correlation between
the presence of the structure and the age of the as-
sessed individuals could be determined. However,
two of the three identified individuals with the struc-
ture were male.

Fig. 1. Bilateral case of PAuS (arrows)

The genealogy of the first case of a left-sided
unilateral PAusS, a 20-year-old male, could not be es-
tablished because the individual was adopted and
had no information about his biological parents.
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Fig. 2. Pedigree of the second case

The second case, a 32-year-old female with a
right-sided unilateral PAuS, had a genealogic tree
with a half-sister from the same mother and two
half-brothers from the same father, none of whom
had a PAuS. She, however, had a son, with a bilateral
PAuS (Fig. 2).

The third case, a 20-year-old male with a bilat-
eral PAuS, however, had a clear family history of rel-
atives with a PAuS and a genealogic tree including
both bilateral and unilateral cases and twins of dif-
ferent gender having a unilateral PAuS on different
ears (Fig. 3).
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Fig. 3. Pedigree of the third case

The interviewed individuals were specifically
assessed for renal malformations and problems, with
none of them, including relatives with a PAuS, re-
porting any such symptoms.

Based both on the sample cohort and the gene-
alogic trees of the two cases that allowed for this type
of investigation the PAuS is more commonly found
on the left ear, followed by bilateral expression and is
least common as a unilateral finding on the right ear.

DISCUSSION

With no specific statement in scientific litera-
ture that a PAuS necessitates the presence of the oto-
renal syndromes, our study, to our knowledge, is the
first to describe a lack of a conditio sine non qua for
the two. Both ontological and renal manifestations
of these syndromes are probably a result of a genetic
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factor affecting the stages of pharyngeal arch fusion
and the early stages of renal formation, meaning the
process takes place at a certain embryological stage,
not at certain locations. An isolated PAuS is by no
means a predisposition for an oto-renal syndrome,
however, as a diagnostic criteria it requires such indi-
viduals to be assessed for them.

The genealogic trees give some rare modern in-
sight into the inheritance of PAuS as an individual
malformation (26,29,30). The fact that the structure
is passed from parent to child and does not skip gen-
erations establishes it as a dominant trait. However,
the fact that parents without a PAuS can have a child
with a PAusS establish its dominance either as incom-
plete, dependent on other genetic factors or as a non-
genetic phenomenon dependent of external factors.

The mechanism of unilateral to bilateral and
bilateral to unilateral inheritance, together with the
possibility of left-sided and right-sided unilateral ex-
pression in siblings and twins, gives this supposed
inherited malformation a multifactual inheritance
state, as a single genetic factor could not establish
such a complex model of inheritance.

The reported incidence figures in our study are
similar to others reported in European and Cauca-
sian populations, somewhat underlining the genet-
ic predispositions on inheritance, as the reported fig-
ures in Asian and African populations are signifi-
cantly higher (11,14,20,22).

The establishment of a modern model of in-
heritance that confirms the results of studies pub-
lished more than half a century ago and not carried
out since is another valuable aspect of our study as it
proves the results of those studies reproducible and
the genealogical aspects valid.

Even so, more research should be carried out in
the field of PAuS inheritance as an individual mal-
formation in order to provide the chromosomal ba-
sis of this considerably rare malformation, or con-
versely if there is no genetic basis to establish the en-
vironmental factors leading to auricular embryologi-
cal mal-fusion.

Nonetheless, the presence of such wide differ-
ences between incidence in different populations
and possible variants of transgenerational inheri-
tance garner an interest for future research and am-
ple scope for in-depth genetical analysis to estab-

lish the factor or lack thereof for left-to-right inher-
itance, association with well-established syndromes
and the possible presence of different genotypes lead-
ing to the same phenotype. On the other hand, some
environmental factors for malfusion may also be
discussed.

CONCLUSION

The incidence of the PAuS in our study cohort
is similar to that of other Caucasian cohorts, howev-
er, while other studies state an even distribution be-
tween genders and left and right sided location, our
findings state that the PAuS is more often found in
males as a left-sided unilateral structure. Further-
more, the mechanism of inheritance garners an in-
creased interest to the structure as it shows a mul-
tifactorial nature of inheritance. As a component of
some rare genetic syndromes, further studies on this
type of individual inheritance of the structure should
be encouraged.
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