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ABSTRACT

Background: Current techniques in partial auricular reconstruction can utilize an autologous or alloplastic framework
covered by a variety of soft tissue envelopes. Objective: |s to evaluate the benefit of using polypropylene mesh to re-
construct helix framework in partial auricular defects covered with local postauricular skin flap. M ethod: Eleven pa-
tients with partial auricular defect were treated by using polypropylene mesh helix framework which is covered with
post auricular flap in a two stage repair; clinical results of the procedure were evaluated. Results: This technique
achieved satisfactory resultsin 9 (81.8%) cases. Early Post operative complications: Hematoma formation in one case,
mild infection in two cases, edemain two cases, and Partial overlying skin breakdown in one case with failure of tech-
nique. Late Post operative complications: Hypertrophic scar in one case, narrow retroauricular sulcus in one case, hair
bearing skin over the auricle in one case. Conclusion: It is a simple technique, with satisfactory clinical results, easily
done, even under local anesthesia, with no donor site morbidity of autogenous cartilage harvesting, not costly as other

alloplastic substitutes, large series and longer follow up period are needed for better evaluation of this technique.
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1. Introduction

Reconstruction of partial auricular defects represents a
unique and complex challenge to the plastic surgeon, due
to delicate and complex architecture of the structure of
the auricle [1]. Apart from functional importance, the
auricle also has a great aesthetic value, because it frames
the face and provides symmetry [2]. The helical rim is
aesthetically critical because it forms the contours of the
ear [3].

A common defect taking place in the ear is marginal
loss of the ear frame involving a variable segment of the
helix with or without a cartilage defect [2,4]. These de-
fects could be the result of traumatic laceration or avul-
sion injuries, animal or human bites, traffic injuries, burns,
and others, may require plastic surgical reconstruction
[3,4]. The ear is afrequent site of skin tumors, especially
those predisposed by sun exposure. Basal cell carcino-
mas are the most frequent type, then squamous cell car-
cinomas, melanomas and other tumors|[3].

Patients often let their tumors go untreated for a con-
siderable time, so that the primary defects get larger than
in other, more eye-catching, areas of the face [3].

The chief problem in ear reconstruction has been to
obtain an appropriate substitute for the fibrocartilaginous
framework of the normal ear [5]. The auricular defect
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reconstruction can be done either by autogenous material
like costal cartilage or by alloplastic material [6]. Over
the years, numerous alloplastic materials have been used
to create a framework for use in ear reconstruction [7].

The advantage of using alloplastic material is that it
avoids overall the procedure of harvesting costal carti-
lage. Therefore there is less morbidity of the patient,
avoidance of additional scar and the technical difficulties
of carving the costal cartilage [8].

The technique presented is the use of polypropylene
mesh in partial ear reconstruction; it is atwo stage repair
with 6 - 8 weeks interval.

2. Patient and M ethod

Between October 2009 and February 2011, 11 patients
were underwent partial auricular defect reconstruction by
Polypropylene mesh helix frame covered by postauricu-
lar skin flap in two stage repair; the included patients
were 9 men and 2 women (Table 1), their age was rang-
ing from 16 to 62 years old (Table 2).

There were 6 cases post traumatic injury al in male,
and 4 cases post tumor excision (2 females and 2 males),
and 1 case with congenital partial helix defect (Table 3).

There were 7 cases involving the upper and middle
third of the auricle and 3 cases in the upper third and one
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Table 1. Age characteristics.

. Std.
Age N. Min. Max. Mean Deviation
ValidN
(Listwise) 1 16.00 65.00 34.3636 19.3663
Table 2. Sex characteristics.
Sex Frequency Percent (%) Valid Percent (%)
Male 9 81.8 81.8
Female 2 18.2 18.2
Total 11 100.0 100.0
Table 3. Aetiopathogenesis.
Ateiology Frequency Percent (%) Valid Percent (%)
Congenital defect 1 9.1 9.1
Post traumatic 6 54.5 54.5
Post tumor 4 36.4 36.4
Total 11 100.0 100.0

case in the middle third of the auricle, 8 patients were
done under local infiltration anesthesia and 3 patients
under general anesthesia. Patients were followed up from
2 months to 12 months.

2.1. Preoperative Planning

The size and shape of the auricle ear to be reconstructed
is planned with the use of a template drown on a sheet of
transparent material (e.g., radiographic film) traced from
the opposite normal ear.

2.2. Surgical Procedure

2.2.1. The 1¥ Stage

After surgical resection of a tumor with adequate safety
margin and frozen section histopathology is done, or re-
freshing of the auricular stump of the ear in case of old or
recent traumais done.

1-Construction of poly propylene helix framework by
rolling the mesh on it self to obtain the appropriate girth,
then multiple 4 - 0 or 5 - 0 non-absorbable sutures are
used to maintain the frame.

2-A subcutaneous pocket is prepared in the normal
post auricular skin at the edge of auricular stump, ex-
tending 1 - 1.5 cm beyond the outlined ear margins. This
additional dissection is done to ensure tension free clo-
sure and help proper coaptation of skin on the helix
framework, then homeostasis is ensured well and the
helix framework is sutured to the edges of remaining
helix by 4 - 0 or 5 - 0 non-absorbable sutures, and the
poly propylene helix framework is fixed to the underling
fascial layer to keep the frame in its place and preserve
the shape of the frame, the overlying skin is tucked by
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tension sutures to fascial layer around the frame, finally a
suction drain is used to help skin coaptation of the
framework Figure 1. In case of middle third defect a U
shaped post auricular flap israised and sutured to skin of
the stump then coapted well to the framework Figure 2.

2.2.2. The2" Stage

The 2™ stage was done 6 - 8 weeks after the 1% stage, a
skin incision is made 1 - 1.5 cm behind the posterior
margin of the frame, then the dissection was performed
beneath the frame work taking care to preserve a enough
connective tissue layer on the frame, until the sufficient
amount of projection and creation of retroauricular sulcus

© o

Figure 1. (a)-(d) First stage of the procedure. (a) Tumor is
involving the upper and middle thirds of auricle; (b) Tumor
excision with safety margin; (c) Fabricated mesh fixed in its
place; (d) Coapted skin over the mesh.

@ (b)

Figure 2. (a) Traumatic partial auricular loss; (b) U shaped
postauricular flap.
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is obtained, the skin of the scalp and mastoid skin is ad-
vanced to reduce the defect and fixed in its place, resid-
ual defect in the retro auricular plane is covered with a
full thickness skin graft Figures 3 and 4.

3. Resaults

Reconstructed auricles were evaluated in comparison to
the normal side according to the following criteria: size,
position, shape and contour, and long term stability. The
results were satisfactory in 9 (81.8%) cases.

There were early post-operative complications. He-
matoma formation occurred in one case, mild infection in
two cases and were treated with i.v. antibiotic, edema
occurred in two cases, and Partial overlying skin bresk-
down in one case that ends with failure of reconstruction
(Table 4).

Late Postoperative complications were hypertrophic
scar in one case, narrow retroauricular sulcus in one case,
and hair bearing skin over the auricle in one case (Table
5).

4. Discussion

Accurate reconstruction of the externa ear after trauma,

(b)

Figure 3. Second stage of the procedure. (a) 6 weeks after
the first stage; (b) Post auricular skin incision and final
result.

@ (b)

Figure 4. Second stage of the procedure. (a) Two months
after the 2" stage; (b) Wide retroauricular sulcus.
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Table 4. Early post op. complications.

Early complications Frequency Percent (%)
Edema 2 18.2
Haematoma 1 9.1
Infection 2 18.2
Skin breakdown 1 9.1
Total 11 100.0

Tableb5. Late post op. complications.

Late complications Frequency Percent (%)
Hair bearing skin 1 9.1
Hypertrophic scar 1 9.1

Narrow retroauricular sulcus 1 9.1
Total 11 100.0

burn or local excision of tumors is demanding and diffi-
cult due to the complex tissue structure of the auricle and
also has been a common challenge in plastic surgery
[2,9]. The helical rim, the anti-helix fold with its crura,
and the concha are structures with highly-elastic stability
that prevent collapse of the auricle [3].

Framework fabrication is one of the important stepsin
ear reconstruction [10]. The use of autogenous rib carti-
lage framework was first proposed by Tanzer in 1959 [9],
then Brent improved techniques and combined the use of
expanded postauricular flap with autogenous rib cartilage
framework [11].

Over the years, numerous aloplastic materials have
been used to create a framework for use in ear recon-
struction [7]. Success has likely relates to the surface
biocompatibility of the aloplastic material, its pliability,
durability, and tendency for tissue adherence [7]. The
aloplastic implant has to be easy to shape, strong yet
somewhat flexible and is remarkably stable; and it exhi-
bits tissue ingrowth into its pores. It should be highly
inert material [12]. Silicone rubber was commonly used
throughout the 1960s and 1970s for ear and nasal recon-
struction, exhibited a high extrusion rate likely due to its
lack of porosity and tissue adherence [13].

Porous polyethylene implant was first described by
Berghaus in 1982 [14]. Polyethylene is porous material
promotes tissue ingrowth of fibrovascular tissue and ad-
herence, and has proved quite advantageous as a scaffold
for ear reconstruction. [15,16], in the current series the
polypropylene mesh shows the knitted nature which
helps fibrovascular ingrowth.

Wellisz, 1993, proposed the use of (MEDPOR®), a
medical grade porous polymer materia as a helix frame-
work for ear reconstruction in burned ear with excellent
results [17]. Sengezer et al., 1996 mentioned that the re-
sults were accepted as pleasing by the 10 adult patients
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of ear reconstruction cases were performed by using po-
rous polyethylene implants [18]. Zhao et al. 2009
achieved excellent results in 301 patients (84.8%) from
355 patients reconstructed by porous polyethylene [9]. In
this article we achieve satisfactory results in 9 (81.8%)
from 11 cases.

The Infection of the rib cartilage framework is a severe
complication, it difficult to cure with antibiotics [9]. The
homogenous costal cartilages and fibrocartilage frame-
work, have mainly failed as a result of infection and ab-
sorption [5]. Sengezer et al. 1996 reported one infected
case from ten implants was salvaged by irrigation with
antibiotics [18]. Zhao et al. 2009 mentioned that the in-
fection was in 8 cases (0.5%) from 1485 cases underwent
autogenous graft framework while was 1 case (0.2%) in
355 MEDPOR"® alloplastic frame cases [9]. While Wel-
lisz, 1993 reported no cases of infection occurred in 41
patients with porous polyethylene Implants were placed
as an ear framework reconstructions [12]. In this article
two cases with mild infection were easily treated, the two
cases were post traumatic.

JAIN et al., 2002 concluded that, the allopathic sub-
stitutes had failed as a result of exposure and extrusion
[5]. While Piero et al., 2000 mentioned that MEDPOR®
is a porous aloplastic materiad and rarely become in-
fected, when exposed will not be absorbed like cartilage
[15]. Wellisz, 1993 reported five implant exposures,
these were managed without removal of the implant, and
all went on to hea uneventfully [12]. Sengezer et al.,
1996 mentioned three exposures in 10 ear reconstruction

cases which were managed without implant removal [18].

Reinisch et al. 2009 reported 7% exposure rate in ear re-
construction using Porous polyethylene framework was
performed on 786 cars over an 18-year period [19]. Zhao
et al. 2009 reported that exposure of frame were 15
(1.07%) in 1485 autogenous graft cases autogenous graft
while occurred in 48 (13.5%) cases MEDPOR® aloplas-
tic frame [9]. In this article there was one case of early
exposure and the mesh was removed, we avoid exposure
of the mesh by wide enough pocket (tension free closure)
in the 1% stage and deeper dissection for projection in the
2" stage.

Donor site morbidity related to harvest of the rib carti-
lage includes the risk of pneumothorax, significant initial
postoperative pain, resulting thorax scarring and a visible
chest wall deformity in most patients [20], all these com-
plications were avoided by use of alloplastic frame.

Hospitalization time is significantly shorter. There is
less surgical intervention and the patient is spared the
additional procedure needed for harvesting and carving
therib cartilage [14].

Some absorption of the rib cartilage may occur [9], so
when used cartilage framework, it is made thicker than
normal ear cartilage in order to hold its shape, projection
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and details benesath the overlying skin [21]. While the
long-term follow-ups showed that the porous polyethy-
lene framework had no deformation. The contour of auri-
cular prosthesiswas vivid and stable [22].

It is basically important the quality and quantity of the
skin available for framework coverage [10]. The post
auricular skin may be considered a flap bank for recon-
struction; it has great vascularity, and has similar skin
texture and color [23].

When alloplastic materials are used subcutaneously,
there is definite risk of skin breakdown, contamination
and eventually the loss of entire reconstructive procedure
[8]. The reconstruction must start by placing the frame-
work in an ideal position under unscarred skin [11]. Wel-
lisz, 1993 said that no complications were associated
with any of the implants placed in deep tissue pockets in
41 cases of ear reconstruction [12].

When the postauricular skin is scarred due to trauma
or infection there is no sufficient skin available to cover
the framework [9]. In this article that was the cause of
failure in one case due to traumatized postauricular skin.

The age of he patient should be considered, costal car-
tilage will calcify as age advances, it will certainly cal-
cify at age of 30 years, cacification of costal cartilage
make carving more difficult and fractures more common
[9]. The aloplastic implant does not grow with body and
their useis restricted to adults [9]. In addition, this agrees
also with the Polypropylene mesh.

5. Conclusion

Finally the polypropylene mesh framework is a simple
technique, with satisfactory clinical results, easily done,
even under local anesthesia, with no donor site morbidity
of autogenous cartilage harvesting, not costly as other
alloplastic substitutes, large series and longer follow up
period are needed for better evaluation of this technique.
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