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Background: Auricular reconstruction is 1 of the biggest challenges of facial plastic
surgery. The aim of this study was to evaluate the efficacy of 1-stage reconstruction
of an auricle using a temporoparietal fascia flap (TPFF).

Methods: In this nonrandomized study, autologous auricle bodies with emer-
gency condition and cartilaginous graft from projection of a costal arch from the
VI-VII ribs were used. Temporal fascia sample with vascular pedicle (a temporal
artery with the accompanying veins) by the Z-shaped incision of skin in temporal
area for auricular reconstruction was extracted. Skin grafts were taken from the
supraclavicular area or from the left or right flank. Grafts of partial auricle bodies
(n = 8) along with cartilaginous framework from a costal arch (n = 21) were used
for auricle reconstruction. The follow-up period studied after 6 months in 29 oper-
ated patients.

Results: The graft of partial auricle bodies or the graft of a cartilaginous framework
from a costal arch presented a perfect auricular reconstruction. By avoiding a dif-
ficult microsurgery and its possible complications, the use of TPFF led to beneficial
results in 75% and 90.4% of cases, respectively. Overall, no major complication
(alopecia, hematoma, or necrosis) occurred, and further surgery was not required.
Conclusion: TPFF is a technique of choice for surgical treatment of traumat-
ic auricle defects. (Plast Reconstr Surg Glob Open 2018;6:¢1741; doi: 10.1097/

GOX.0000000000001741; Published online 2 May 2018.)

In addition to acoustic function, the ear plays an im-
portant aesthetic role, and an ear problem can negatively
influence the psychological state.! Auricular reconstruc-
tion is 1 of the greatest challenges in facial plastic surgery
and, with advances in surgical and biotechnological tech-
niques, different options can be considered by surgeons
and patients. Auricular reconstruction was initially de-
scribed by various surgeons such as Converse,” Tanzer,’?
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and Brent.* The technique was performed using costal
cartilages, which was developed later by Nagata®” and Fir-
min.* Many surgeons adopted the Nagata technique and
used several different variations. These variants consist of
a costal cartilage sampling, followed by cartilage sculpture
that was placed under the skin of the auricular region.*!

The temporoparietal fascia flap (TPFF) is a versatile
tool that has been widely used in the management of a
variety of defects in the region of the head and neck.
It consists of pedicle leaf containing arteries and veins.
Because of its thin and flexible structure, reliable vascu-
lar supply, and minimal morbidity at the donor site, the
TPFF has great advantages over other regional flaps.!
TPFF was first used in 1898, almost simultaneously for
the reconstruction of an external ear,'? and for that of
the lower eyelid.”” In 1983, Gillies'* described the use of
the pedicle leaf based on the superficial temporal artery
for the reconstruction of lip and eyebrow defects. In the
same year, Brent and Byrd" reported the successful use
of the TPFF for ear reconstruction. Recently, an expand-
ed TPFF technique was used for total auricular recon-
struction,'® and for congenital microtia'” and criptotia’®
malformations.
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The aim of this study was to demonstrate 1-stage recon-
struction of an auricle using a vascular supply flap of the
temporal fascia for surgical treatment of traumatic defects
of the auricle.

Patients

Since 1996, a total 29 patients with traumatic auricular
defects have undergone reconstructive surgery at the Avi-
cenna Tajik State Medical University Department of Plastic,
Reconstructive Microsurgery and Regenerative Medicine.
All patients, before surgery, provided a written consent
for study participation. The Ethics Committee of the Ta-
jikistan Health Ministry approved the undertaking of this
study and associated procedures, in accordance with the
Helsinki declaration (Fascia plasty project, February 1996).

The age of participants ranged from 4 to 50 years. The
majority (24 cases; 82.8%) of these patients were males.
There were only b females in this study (17.2%). There
were 18 cases of right auricular injury, and 11 cases of left
auricular injury.

As presented in Table 1, traumatic etiologies were
varied and the majority of cases observed resulted from
human or animal bites. In this study, 8 patients (27.6%)
presented to our hospital and were treated in the emer-
gent setting, over a period ranging from 30 minutes to 36
hours following injury, and their numbers in each group
are noted. Twenty-one patients (72.4%) presented to oth-
er hospitals and were treated electively at our facility, in a
period ranging from 3 months to 5 years following injury.
The follow-up period studied presented in this study were
after 6 months in 29 operated patients.

Implants

A- Autologous auricle body: All patients who present-
ed acutely to our facility brought their partially am-
putated auricle bodies with them. In each case, the
cartilage of an amputated auricle body separated
from its cover tissues was used.

B- Cartilaginous graft: In a projection of a costal arch,
a short oblique section of the cartilaginous graft
from the VI-VII ribs, a sample having the necessary
size was taken. A single cartilaginous framework of
the missing part of an auricle (a helix, an antihelix
with its pedicles, an antitragus) was simulated by
the graft.

TPFF sample: An Z-shaped incision of skin in the

temporal area was performed and then TPFF iden-

C

Table 1. Auricular Trauma Etiologies (between Parentheses,
the Emergence Condition Showed for Each Category)

Total n = 29
Traumatic (Emergence, n = 8) %
Accidental 16 (2) 55.2
Animal bite 5 (4) 17.2
Altercation 8 (2) 27.6
Total 29 100
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tified behind subcutaneous tissue. A vascular pedi-
cle (a temporal artery with its accompanying veins)
of temporal fascia having the area necessary for au-
ricular reconstruction was excised.

D- Skin graft: A full-thickness skin graft was taken from
the supraclavicular area or from the left or right
flank.

Auricular Reconstruction Procedure

The operation begins with creation of a flap from the
temporal fascia and vascular pedicle, with a surface area
at least 2.5 times greater than the area of the healthy
contralateral auricle. The remains of a cartilaginous
framework of a cult of an auricle are bared. The formed
cartilaginous framework is taken into cult by an absorb-
able suture material. Above the frame thus caught is
wrapped in the raised fascial flap, which is then secured
in place by interrupted sutures. A full-thickness skin graft
is taken from the supraclavicular area to cover the entire
surface of the fascial flap is covered and sutured in place.
Bandages are applied taking into account the convex
parts of the auricle.

Observation Following Surgical Intervention

All patients were observed for 5-36 months following
their surgical operation. Their prognosis was judged to fall
into 1 of 3 categories: superior, satisfactory, and unsatisfac-
tory. All auricular reconstruction cases in which the oper-
ated external ear had the same shape as the contralateral
ear, without the major scars or deformation, were consid-
ered to be “superior.” In this context, the helix, triangu-
lar fossa, antihelix, concha, and antitragus, all were well
reconstructed. When 1 or 2 of these auricular anatomic
criteria were not met and in the contralateral auricle,
the results of surgical treatment were considered “satis-
factory.” When more than 3 of these auricular anatomic
criteria were not met and in the contralateral ear, or in
cases where severe infection and/or necrosis, the results
were considered “unsatisfactory.” Statistical significance
was determined using the GraphPad Prism 6.0 software
(Student’s ¢ test), and P < 0.05 was considered statistically
significant.

The Graft of a Cartilaginous Framework from a Costal Arch

Figure 1 demonstrates a l-stage method of recon-
struction of an auricle using the temporal fascia on a
vascular pedicle, a cartilaginous framework from a costal
arch, and a full-thickness skin graft. For a subtotal defect
of an auricle (a), the lifted flap of a temporal fascia on
a vascular pedicle was used (b). Simulated single carti-
laginous framework from a costal arch (c) expended as
a cartilaginous autograft hemmed to a stump of cartilage
of an auricle and covered by a temporal fascia supplied
with blood (d). This frame was covered by a full-thickness
skin graft (e). The result after follow-up in 3 years is pre-
sented in Figure 1F. Twenty-one (72.4%) of the patients
were operated on utilizing this method.
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Fig. 1. Method of reconstruction of an auricle using of a temporal fascia: A, Subtotal defect of an auricle. B, Temporal fascia with a vascular
pedicle. C, Cartilaginous framework from a costal arch. D, The cartilage of an auricle covered by a blood supplied temporal fascia. E, Cover
of cartilage framework by a full-thickness skin graft. F, The follow-up result in 3 years.

Partial Graft of Auricle Bodies As presented in Figure 2, an auricle reimplantation

In 8 cases, the use of an external leaf of fascia on avas-  with a flap of temporal fascia and its blood supply can be
cular pedicle allowed us “to reimplant” by “a nonstandard ~ used in full traumatic ablation of a segment of an auricle
reimplantation” method, the torn-off auricle segments  (a). After the reimplantation of the cartilage of the ampu-
with success. tated portion (b), the layer of a temporal fascia with the

e - X ‘k:’ o AR
Fig. 2. An auricle replantation with applying of blood supply of flap of a temporal fascia. A, Full trau-
matic ablation of a segment of an auricle. B, The cartilage of amputate is sew to a stump. C, The lifted
flap of a temporal fascia on a vascular pedicle. D, The follow-up result in 6 months.



Table 2. The Follow-up Results of Reconstruction of an
Auricle Depend on Methods of Operation

Methods of Satisfactory
Operations Successful (%) Unsatisfactory
One-stage method with the 19 2 (10.5) 0
use of a temporal fascia
(n=21)
Auricle replantation with 6 2 (33.3) 0
applying of a temporal
fascia (n = 8)
Total 25 4 0

neural and vascular pedicle (c) will cover it. The follow-up
result at 6 months is presented in Figure 2D. The donor
wound is sewn with dermal suture. Further, the skin of the
amputated portion is cleared of its subcutaneous fat, and a
full-thickness skin graft is placed over the temporal fascia.

The follow-up results in the period of 6 months to 5
years later in 29 operated patients were studied. The crite-
ria of evaluation were the subjective assessment of the au-
ricular condition of the patients, the objective assessment
of the formed auricle’s condition, and a comparative as-
sessment based on anthropometric parameters from the
healthy contralateral auricle.

As presented in Table 2, in this study, postopera-
tive complications were observed in both methods. Two
patients (10.5%) in the lstage method, 1 presenting
a full-thickness skin-graft and alopecia of the scar line
(measuring 1x3cm) and the other, a hematoma in the
graft zone. Using the auricle reimplantation procedure,
2 patients (33.3%) likewise showed postoperative compli-
cations such as hematoma and reduction in size of the re-
implanted ear.

Overall, the results of short-term and long-term out-
comes show that it is best of all to perform a reimplan-
tation with application of a temporal fascia using 1-stage
method (P < 0.001).

Optimal functional and aesthetic facial reconstruction
is always a challenge in patients with innate or acquired
facial malformations. For auricular reconstruction, sev-
eral techniques, ear skin' using the mastoid zone, tis-
sue expansion®?' using extra skin through controlled
mechanical stress, free flap? using a free radial forearm
flap, and using a postauricular fascial flap combined with
an expanded skin flap* have been proposed. In all stud-
ies, the benefit obtained depended on the patient’s state
and trauma condition. By these methods, the creation of
a well-vascularized tissue makes it possible to improve on
the cartilaginous framework and the production of a well-
defined auricle.

Here, we describe the use of a temporal fascial flap
for surgical treatment of auricle traumatic defects in 21
patients using a cartilaginous framework from the costal
arch and auricle bodies. This method allows avoidance of
difficult microsurgery and possible complications leading
to “safe” results in 90.4% of cases. We also demonstrat-
ed that aesthetic results of nonstandard reimplantation
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(n = 8) are minimally different from results of successful
traditional reimplantation (75%). Overall, no major com-
plications occurred and further surgery was not required.

Our experience shows that for total and subtotal de-
fects of the auricle, the safest and most reliable procedure
is the l-stage method of reconstruction with application
of a temporal fascial flap with attached blood supply along
with full-thickness, autograft cartilage from a costal arch.
The costal cartilaginous autograft is the best material in
those cases where creation of a strong framework is neces-
sary. In parallel studies, we performed a 2-stage method
with creation of “prefabricated” ear frame, implantation
of cartilage subcutaneously behind the aural area, and res-
toration of the auricle using cartilage from the amputated
portion and local tissues with microsurgical replantation
of an auricle (results not shown).

In recent years, we considered surgical tactics for re-
construction after full traumatic amputation of an auricle.
Consequently, we suggest the idea of applying this flap on
severed segments of auricles in cases which microsurgical
reimplantation is not possible. The search for new ways
to reconstruct an auricle in the posttraumatic situation
leads us to pursue this 1-stage reconstruction with the use
of a TPFFE.
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