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Titanium Mesh for Correction of Stahl's Ear Defor mity
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Abstract

Background: Stahl's bar is arare auricular malformation
that can bring socia stigmato the patient. Stahl's deformity
is congenital anomaly, characterized by an accessory third
crusin the ear cartilage, giving riseto an irregular helical rim
and paradoxically bent scaphoid fossa along itstwo axes [1].

Correction of such ear deformity can be a challenging
task for the surgeons. There are no standard techniques for
correcting this deformity [2] . Several different techniques are
described in literature which yield unpredictable results. The
conventional techniques of correcting this deformity include
either excision of the cartilage, repositioning of the cartilage,
or scoring techniques, also correction using internal sutures
[3]. We studied a new technique for correction of this deformity
using titanium mesh. The technical details of the surgery are
described along with areview of literature on correcting
similar anomalies.

Aimof Study: Our aim isto evaluate and discuss the
efficacy and safety of using titanium mesh to correct Stahl's
ear deformity.

Subjects and Methods: A prospective randomized study
conducted from June 2017 to March 2019. In all, 7 patients
having the Stahl's bar deformity, two bilateral and five unilat-
eral (9 ears) included. All patients have been presented and
managed at the Department of Otolaryngology, Hearing and
Speech Ingtitute. Patients have been managed surgically to
correct the deformity. Surgery was by implanting a piece of
titanium mesh which has been shaped and tailored to reverse
the paradoxically bent scaphoid fossa. The titanium mesh
with its new curve was put inside a small sub-perichondrial
pocket along the long axis of the deformed bar. Regular
follow-up visits were done every month for at least 6 months.

Results: The operative time ranged from, 45 to 70 minutes
with a mean of 62 minutes. Surgery was easy straight forward,
Blood loss was minimal. Asregards the final outcome, the
affected auricles regained its normal appearance with fine
scaphoid fossa and helical rim intraoperatively. The ears that
were operated were of normal size and shape. All patients
and their families were satisfied with the final result. There
were no complications.

Correspondenceto: Dr. Wael A. Alzamil, The Department of
Ear Nose and Throat, Hearing and Speech Institute, General
Organization for Teaching Hospitals and Institutes, Egypt

Summary: Correction of Stahl's bar deformity can be
accomplished easily and safely by implanting a pre shaped
titanium mesh forcing the abnormally curved cartilage to
regain its normal curvature.
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Introduction

IN the 19th century, Stahl described and classified
different auricular malformations into three types:

"helix transversus spleniformis’, "crus antihelics
trifurcata’ and "crus superium turgidum". Currently,

the term Stahl's ear refersto the second type arare
auricular deformity characterized by hypoplasia
of the antihelix crus, with enlarged base and a third
crus of the antihelix extending from the antihelix
to the helix crus, this abnormal 'third crus traverses
the upper pole of the scapha and may deform the
posterolateral wall of the external auditory cana
[4].

This anomaly has aesthetic and social conse-
quences, but it does not affect hearing. It is more
common among eastern people and rarely seenin
white people, however, its real incidence has not
been established [5,6] so far. The deformity is most
commonly unilateral, and it can be bilateral in 20%
of cases. In general, other anomalies are also
present, such as narrowing of the helix, hypoplasia
or absence of the superior crus of antihelix and
enlargement of the triangular fossa [7].

Stahl's ear would be the consequence of dys-
genesis of theintrinsic auricular muscle during the
third month of embryogenesis [g] . Embryonic mus-
cular dysgenesis leads to hypoplasia of the superior
crus of antihelix, and development of athird crus
of the antihelix. The third crus that connects the
antihelix to the posterolateral wall of the helix is
responsible for causing the defect on the curvature
of the auditory canal [9]. The course of theintrinsic
auricular muscles have not been confirmed by
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surgeons during the operation. So, in a study done
by Y otsuyanagi et al., to providesinsight into the
etiology of Stahl's ear and provides guidance for
anew surgical treatment [9].

The solution for the deformity is reconstructive
surgery, however, because of the diversity of clin-
ical presentations, no standard technique exist for
all cases. But there is no consensus regarding the
technique to be used [10,11].

A "turnover and rotation" procedure. In this
procedure, the deformed cartilage itself isused in
itsoriginal contour to form anew scaphoid fossa,
thus simplifying the corrective procedure and
establishing areliable operative method in which
reversion to the original state isthought to be
highly unlikely [12]. A wedge excision is made of
the anterior skin and cartilage of the abnormal,
third crus prominence. The abnormal, flat part of
the helix is excised. A conchal cartilage graft is
used to support the area after closure of the defect,
including advancement of the helical edges [5,13].

Cartilage scoring and afolding cartilage flap
has been used. The entire layer of the cartilage
was cut through and the anterior skin covering the
cartilage was dissected to the external border of
the desired superior crus and antehelix to form a
fan-shape flap. After scoring of the posterior surface
of the cartilage, the cartilage flap was folded and
sutured to the cartilage below to build the superior
crus [14] .

In other study, a case report of an 18-year-old
white man with Stahl's ears deformity. A retroau-
ricular access was performed in the concha-
Antihelix transition with detachment to anterior
portion, enabling degloving of the ear and exposure
of the third crus. A resection of the third crus was
performed with primary approximation of the
defect. To reconstruct the superior crus of the
antihelix, prior cartilage weakening was done with
metal scraping and Mustarde 4-0 polyglactin suture.
To reconstruct a uniform curvature of the helix, a
subsequent cartilage weakening was carried out
with ascalpel blade no. 15 and x-suture for eversion
with 4-0 polyglactin. Closing of the posterior
incision was performed using a Greek bar suture
with 4-0 polyglactin. Ear dressings were made
with sterile bandages and maintained for 48 hours.
The same procedure was performed in both ears.
The result after the surgery showed little changes
in size of the ear is observed associated with ab-
sence of third crus, and presence of helix and
superior crus [15].

Titanium Mesh for Correction of Sahl's Ear Deformity

Subjects and Methods

Ethics: We have obtained a written informed
consent from each patient accepting to participate
in the study according to and approved by the
Institutional Ethical Committee.

Subjects: 7 patients having the Stahl's bar de-
formity, two bilateral and five unilateral (9 ears).
All patients were males with age range of (15-37)
and amean of 22,5 years old.

Exclusion criteria: Patients with other deform-
ities beside the Stahl' deformity were excluded
from the study. Also patients with recurrence or
failed surgical correction were excluded.

Methods: A prospective randomized study con-
ducted from June 2017 to March 2019. In all pa-
tients having the Stahl's bar deformity. All patients
have been presented and managed at the Depart-
ment of Otolaryngology, Hearing and Speech In-
dtitute. Patients have been managed surgically to
correct the deformity. Surgery was by implanting
a piece of titanium mesh which has been shaped
and tailored to reverse the paradoxically bent
scaphoid fossa. The titanium mesh with its new
curve was put inside a small sub-perichondrial
pocket along the long axis of the deformed bar.
Regular follow-up visits were done every month
for at least 6 months.

Operative technique: Under general anesthesia,
after proper sterilization and draping Fig. (1), local
infiltration using saline adrenaline with a concen-
tration of 1/200000 was done at the helical rim
and the dorsal aspect of the auricle along the axis
of the third abnormal crus Fig. (2). Within ten
minutes of the infiltration hemostasis, we fashioned
apiece of titanium mesh with dimensions of, 5
* 1.5cms and we bend it making a fine curve which
match the normal scaphoid fossa concavity. By a
scalpel no. 11, incision being done at the helical
rim opposite the abnormal bar or crus measuring
about 1.5-2cms. By sharp and blunt dissection
using fine scissors and dissectors we perform a
tight sub perichondrial pocket running along the
long axis of the abnormal crus or bar Fig. (3). Now
we proceed to insert the pre fashioned tailored
titanium inside the pocket Fig. (4). Meanwhile, we
notice the abnormal crus being acquiring its new
curvaturertill its disappearance inside the scaphoid
fossa concavity Fig. (5). Closure of the wound by
interrupted silk or vicryl sutures Fig. (6). Addition-
aly, we have done 2-3 quilting sutures from the
ventral to the dorsal aspect of the auricle passing
through the titanium mesh fenestra using 2-3 zero
vicryl sutures. Light sterile dressing was done.
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Postoperative prophylactic broad spectrum antibi-
otic and analgesic for one week. Removal of the
skin sutures after one week and the quilting sutures
after two to three weeks. Regular follow-up month-
ly visits for six months.

Results

The operative time ranged from 45 to 70 min-
utes with a mean of 62 minutes. Blood |oss was
minimal. As regards the final outcome, the affected
auricles regained its normal appearance with fine
scaphoid fossa and helical rim Fig. (7). The ears
that were operated were of normal size and shape.
All patients and their families were satisfied with
the final result. No postoperative complications
like hematoma formation or perichondritis. Post-
operative pain was mild with rapid healing. Long

Fig. (2): Local Infiltration.
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term follow-up showed stable results of normal
shape and recurrence of the deformity.

Fig. (1): Stahl' bar ( Before correction).

Fig. (3): Sharp dissection by scissor making a sub-perichondrial
pocket.

Fig. (4): Insertion of the shaped Titanium mesh in the pre fashioned pocket.
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Fig. (5): The primary appearance after titanium mesh insertion.

Fig. (7): Case 2, Before and after insertion of titanium mesh.

Discussion

Congenital auricular deformities are defined as
malformations (microtia, cryptotia). Deformities
are characterized as anormal chondrocutaneous
component, but with an abnormal architecture
categorized as constricted, prominent, and Stahl
deformity, as described in this study [16].

A number of techniques for surgical reconstruc-
tion of Stahl's ear have been described. These
techniques range from simple procedures as zeta-
plasty, which isarealignment of the third crus, the
wedge resection of cartilage, the local grafting
after itsreversion [17,18] to more complex proce-
dures such as temporal periosteal flap for auricular
support described by Nakayamaet al., [1g].

There are reports of non-operéative treatment
using splints, which are used to shape the auricle,
however more satisfactory results are seen if this
treatment is performed in the neonatal period [19,20].
However, there are different degrees of clinical
presentation of the syndrome, therefore it is difficult
to achieve consistent results using a standard sur-
gical technique [21,22].

Titanium Mesh for Correction of Sahl's Ear Deformity

Fig. (6): Closure of the wound by interrupted vicryl sutures.

Fig. (8): Titanium Mesh.

Currently, the modified Chongchet technique
are the most commonly used for the treatment of
thisanomaly [23] . Thereis atrend to use Mustarde
sutures in mild deformities associated with cartilage
weakening maneuvers. Severe cases require the
use of previous technique associated with excision
of cartilage and skin [24-26] .

In this study we have practiced a new method
to correct this deformity. By using titanium mesh
utilizing its biophysical properties being stiff, inert
and can be shaped without recoil. Titanium alloy
Fig. (8) isan inert material used in implantable
medical device products and stents in orthopedics,
maxillo-facial bone fractures. Titanium is utilized
in the form of plates screws and meshes.

Fashioning a strip of titanium mesh measuring.
5 by 1.5cms and bowing it longitudinally to lie on
the dorsal aspect of the abnormal bar sub perichon-
drially forcing it to reverse its curvature. Surgery
was safe, easy and minimally invasive avoiding
cartilage excision or exteriorization which may
compromise its nutrition leading to unpredictable
outcome. Postoperatively, the auricle regained its
normal contour and scaphoid concavity. No post-
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operative complications like hematoma formation
or perichondritis. Postoperative pain was mild with
rapid healing. Long term follow-up showed stable
results of normal shape and no recurrence of the
deformity.

Conclusion:

Stahl's bar is arare auricular malformation that
can bring social stigmato the patient. Stahl' ear is
one such anomaly, characterized by an accessory
third crusin the ear cartilage, giving rise to an
irregular helical rim.

Correction of partial ear deformities can be a
challenging task for the surgeon. There are no
standard techniques for correcting many of these
deformities, and severa different techniques are
described in literature. The conventional techniques
of correcting this deformity include either excision
of the cartilage, repositioning of the cartilage, or
scoring techniques. We recently used anovel meth-
od utilizing atitanium mesh with very good results.
The technical details of the surgery are described
along with areview of literature on correcting
similar anomalies.

To correct Stahl's ear and acquire a natural -
looking appearance, atechnique of implanting a
fashioned titanium mesh was studied and eval uated.

Recommendation:

We recommend using the pre shaped and fash-
ioned titanium mesh in correction of Stahl's bar
deformity as a simple, safe and accurate method
of management with no complications.
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