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Incision and flap design during total auricular reconstruction using
a 2-stage strategy
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Background: Total auricular reconstruction is a challenge for plastic surgeons. Expanded flap method and
Nagata’s method with autologous costal cartilage are two leading techniques for ear reconstruction. And a
two-stage strategy of expanded flap method received attention. In the present study, we report the incision
and flap design of this strategy.

Methods: In the first stage, an 80 mL kidney-shaped expander was inserted in the mastoid region with the
larger pole superiorly. The expander pocket was dissected subcutaneously in the scalp area and subfascially
in the lower third region. In the second stage, the expander was removed from a Y-shaped lobule incision
on the remanent ear. Then the remnant ear was separated into three flaps: the posterior skin flap, anterior
skin flap, and lobule flap. When the framework was fabricated, the base frame and the underlying pad, which
enhanced the projection, were fixed together as a whole to provide a more prominent appearance. The
framework was totally wrapped into the expanded single flap without free skin grafting. Lobule transposition
and tragus construction were performed simultaneously instead of a third-stage surgery. The recipient bed
of rotated lobule was resected only to the epidermal layer and the subcutaneous layer was preserved to avoid
central necrosis.

Results: A total of 21 patients received this strategy to reconstruct ear. With 3 months to 1.5 years of
follow-up, 19 patients (90.5%) were satisfied with the reconstructed ears. 3 patients (14.3%) required further
modification of reconstructed ear. No serious complications occurred during the procedures.
Conclusions: With a Y-shaped incision, three-flap design of remanent ear and lobule rotation to an
epidermal-removal area, tissue expander removal and modification of remanent ear can be performed

effectively to avoid necrosis and an extra operation.
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Introduction applied to auricular reconstruction, and the principles
. . described by Nagata are considered the baseline for ne

Many surgeons have made progress in the field of ear v Nag W

reconstruction. Brent and Nagata. demonstrated excellent ideas (9).

results and with numerous modifications of Tanzer’s Tissue expansion provides additional soft tissue to cover

technique (1-8). Nagata’s 2-stage reconstruction is widely the cartilage framework (9). Numerous ear reconstruction
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surgeons reported cases of ear reconstruction with tissue
expansion (10-17). Neumann was the first one who
introduced tissue expander for ear reconstruction (10).
Park (12) developed a two-flap method with tissue expander,
and Pan, Jiang, Zhang e a/. modified this method (13,14,18).
Xing er al. further put forward a single flap method to avoid
free skin graft (19). Kludt er /. presented the use of tissue
expansion technique and Medpor framework to reconstruct
ear (17). Tissue expansion is currently one of the most
popular techniques for ear reconstruction. In a previously
published study, our center presented the process and
performance of a novel 2-stage strategy, which combined
tissue expansion and Nagata’s technique, for total ear
reconstruction (20). In the present study, we will discuss this
strategy further, in particular, the incision and flap design.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-8015).

Methods

During 2018-2019, 21 microtia patients (15 males and 6
females) underwent ear reconstructions using this new
strategy at our center. The patients were aged 7 to 48 years.
No patient had undergone previous operations or had
trauma related in periauricular region. All 21 patients were
unilateral microtia; 13 cases were right-side microtia and 8
were left. According to Nagata’s definition, 17 cases were
lobule type and 4 were concha-type microtia (5-7).

This study’s procedures were approved by the
Institutional Ethics Committee of Clinical Research (Plastic
Surgery Hospital of CAMS&PUMC). The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). Because of the retrospective nature of the
research, the requirement for informed consent was waived.

Statistical analysis

Version 26.0 of the SPSS statistical software package (IBM,
New York) was used to perform all statistical analyses.
P<0.05 was considered statistically significant.

Surgical procedure

Stage 1: tissue expander insertion

During expander implantation, a 4-cm incision within
the postauricular scalp was made parallel to the temporal
hairline. A dual-plan dissection is usually performed with a
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bounder between the upper and middle third regions; the
upper third plane was above the postauricular fascia and the
lower third subfascially. An 80 mL kidney-shaped expander
was inserted to the pocket with the larger pole superiorly.
Inflation began in the 7th day postoperatively lasted for
about 1.5 to 2 months, and the total expansion volume
was 110-140 mL. Laser hair removal was used twice for
unhairing (Figure ).

Stage 2: total auricular reconstruction

Design of skin incision

A Y-shaped lobule incision was made to separate the
remnant ear into 3 skin flaps as follows: (I) the posterior
skin flap, which would cover the inter-tragus and posterior
side of the tragus; (II) the anterior skin flap, which would
cover the anterior side of the tragus; and (III) the lobule
flap, which forming lobule and covering the inferior part of
the framework. The remnant ear cartilage was completely
removed, and great care was taken to preserve the integrity
of the subdermal vascular plexus (Figure 2).

Framework fabrication

Before reconstruction, an X-ray film template was fashioned
using the contralateral ear as a model. To harvest costal
cartilages, a 2-5 cm oblique incision was made just above
the costal margin of the contralateral side. The auricular
framework was fabricated according to and Zhang’s method
with certain improvement (3,4,15,21). The seventh and part
of sixth costal cartilages were harvested for the base Frame,
and the eighth cartilage for the helix. The scapha and fossa
triangularis were obtained by sculpting the base frame.
The antihelix was constructed from the remnant cartilage
piece during scapha sculpting. The tragus was constructed
by residual pieces from the seventh cartilage. To deepen
the conchal cavity and ear’s projection, a stable crescent-
shaped pad, which usually constitutes >2 layers of cartilage
pieces, was added beneath the base frame. For conchal-type
microtia, there was no need to fabricate the tragus, inter-
tragus, and antitragus (Figure 3).

Expanded flap dissection

Through the Y-shaped lobule incision, we inserted the
capsule and removed the expander. The expander capsule
and thickened skin flap along the edge of the expander were
carefully removed. An expanded skin flap with a posterior
pedicle was developed. The central zone of the flap enlarged
from mastoid skin was considerably thin, and the total area
was large enough to drape the cartilage framework and
form a postauricular sulcus. After through hemostasis, the
framework was inserted into the pocket of the expanded flap
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Figure 1 Tissue expansion. (A) Dual-plan dissection for tissue expander insertion. Red line indicates incision, and blue line indicates

separating area. (a) Dissected subfascially; (b) dissected subcutaneously. (B) Complete inflation of the expander. Expander with greater upper

poles helps to achieve exceeding expansion of the scalp. Hair removal using laser technique is effective to avoid a hair-bearing expanded

scalp.

Figure 2 Remnant ear incision. Y-shaped lobule incision was made
to separate the remnant ear into 3 skin flaps: (a) posterior flap;

(b) anterior flap; (c) lobule flap. Red line indicates the incision.

and place in an appropriate position (Figure 4A4,B,C).
Lobule transposition and tragus formation

To reconstruct the infrastructure of the ear, the lobule flap
should rotate posteriorly and inferiorly. According to the
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position of the contralateral earlobe, the location of the
lobule was predicted and marked. To avoid the slender
contour at the joint of the reconstructed ear and the lobule,
the distal extremity of the lobule should cover the tail of the
helix for at least 2 mm. Notably, for lobule transposition, we
did not perform a full-thickness cut on the flap. We only
resected the epidermal layer to preserve a subcutaneous
pedicle. The blood supply of the conchae and antihelix
skin was augmented by this pedicle. Finally, the tragus was
covered by the posterior skin flap and the anterior skin flap
of the remnant ear. After skin closure, the anatomical details
of the framework were immediately evident with suction
(Figure 4D, E).

Results

Follow-up was conducted from 3 months to 1.5 years after
reconstruction. The reconstructed ears were evaluated by
the patients (or the parents) and the surgeon.

Nineteen patients were satisfied with the reconstructed
ears, which had good shape, as well as appropriate color,
texture, size, and location (Figure 5). The cranio-auricular
sulcus was also similar to the opposite ears. Four patients
requested further modification (7able 1).

Few complications occurred during our procedure,
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Z

Framework fabrication. (A) Incision is about 2-5 c¢m in length to harvest costal cartilages. (B) Cartilage components to model the
framework. Crura of antihelix and triangular fossa carved from the sixth cartilages; base frame carved from the seventh cartilages; antihelix
made out of cartilage piece obtained during scapha sculpting; helix carved from the eighth cartilage. (C) Framework for lobule-type microtia.

(D) Framework for concha-type microtia. (E) Dorsal view of the framework. Arrow indicates crescent-shaped pad beneath the base frame.

Figure 4 Lobule transposition. Lobule location was predicted and marked. Only the epidermal layer was resected to preserved a
subcutaneous pedicle. Blood supply of the central area of posterior flap is augmented by this pedicle. Red line indicates incision; green line

indicates subcutaneous pedicle.

Figure 5 Reconstructed ears.
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Table 1 Reconstructed ear complaints

No. patients

Reason (%)

Complaint

Blunted convolution  Failure of negative suction 1 (4.8)

Unapparent projection Excess contraction of flap 1 (4.8)

Helix incisura Contraction of lobule flap 1 (4.8)

including 1 case of lobule blood crisis and 1 case of conchae
skin blood crisis; the flaps survived after release tension and
hydropathic compress. No other complications, such as
exposure of the tissue expander, hematoma, skin necrosis,
cartilage exposure, and infection, occurred.

Discussion

A sufficient skin envelope is the most important factor for
a successful auricular reconstruction (10,12,13). In most
cases, a W- or V-shaped posterior lobule incision on the
remnant ear is an effective way to increase the skin surface
area for framework coverage (5-7). However, in cases of tiny
remnant ear or anotia, skin that was damaged by previous
operation or trauma, poor skin mobility, low position of the
hairline, or severe hemifacial microsomia, a tissue expansion
procedure was necessary to provide additional hair-free skin
to cover the framework (20-22).

Tissue expansion was first applied in auricular reconstruction
by Neumann in 1957 (10). Although controversy around tissue
expansion exists, a number of surgeons have successfully
employed tissue expansion in the reconstruction of
congenital microtia and traumatic auricular defects. In
China, ear reconstruction surgeons reported thousands
of microtia patients were reconstructed by skin expansion
techniques (13,14,19-21,23-26). Usually, the expanded
flap is not large enough to drape the entire framework,
so skin grafts and postauricular facial flap elevation are
consequently inevitable. Xing et #/. and Li ez al. described
their novel strategies to avoid skin grafts; however, a
surgical procedure with >3 stages was still required (19,26).

In previous study, a novel 2-stage strategy was presented,
which combined tissue expansion and Nagata’s technique.
First, we inserted an 80 mL kidney-shaped expander into
the mastoid region. In tissue expansion, the involvement
of the surrounding scalp is usually difficult to avoid. As the
scalp is thick and has hair, this can affect the final result. In
our cases, we dissected subcutaneously in the scalp region
and subfascially in the mastoid skin region. An expander
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with larger upper poles helps expand the scalp. As a result,
the expanded scalp is equally thin as the mastoid skin.

We didn’t select the initial incision of tissue expander
implantation to remove the expander, which was described
by a number of researchers who practice tissue expansion
(25-28). During the second stage, a Y-shaped lobule
incision on remanent ear was made to reach the expander
and remove the capsule beside it. Through this incision, we
also separated the lobule into 3 skin flaps: the posterior skin
flap, the anterior skin flap, and the lobule flap.

In reconstructing the auricular framework, we added
a crescent-shaped pad beneath the base frame to enhance
projection and form a favorable cranio-auricular sulcus
based on other researchers’ experiences. A stable pad was
essential to resist retraction of the flap and form a deep
cavum concha. After we inserted the framework into the
pocket of the expanded flap, a deep cranio-auricular sulcus
was immediately evident.

During skin pocket preparation, Nagata emphasized
that the subcutaneous pedicle effectively augments the
flap’s blood supply to avoid central necrosis (5). One of the
advantages of tissue expansion is that the pocket prepared
already in last stage and tissue expander can effectively
improve the blood supply of expanded flap during a
1.5-2-month long expansion. In addition, in our strategy,
the flap pocket was large enough to drape the entire frame,
and lobule transposition was performed simultaneously. As
the core concept of our strategy, a full-thickness incision on
the expanded flap for lobule transposition was not made. We
resected the epidermal layer, so that a subcutaneous pedicle
was preserved to ensure the blood supply of the concha and
antihelix skin.

In the present study, we developed a novel 2-stage
strategy, which combined tissue expansion with Nagata’
technique, on total ear reconstruction. The key points of
our technique are as follows:

(I  Weinserted an 80 ml kidney-shaped expander, with

a larger upper pole in the scalp region. We dissected
subcutaneously in the scalp area and subfascially in
the lower third region. Laser hair removal was also
applied to avoid hairy skin at the superior helix.

(I) A Y-shaped lobule incision was made to remove the
expander and the capsule beside it. Through this
incision, we also removed the remnant cartilage
and separated the remnant ear into the posterior
skin flap, anterior skin flap, and the lobule flap.

(W) A full-thickness incision on the flap for lobule
transposition was not made. We only resected the

Ann Transl Med 2021;9(1):61 | http://dx.doi.org/10.21037/atm-20-8015



Page 6 of 7

epidermal layer; therefore, a subcutaneous pedicle
was preserved to avoid central necrosis.

(IV)  We made a 2-5 cm incision to harvest the cartilages.
We added a crescent-shaped pad beneath the base
frame to enhance projection and form a cranio-
auricular sulcus.

(V) The flap was large enough to drape the whole
frame; skin grafts and facial flap elevation were
completely avoided. This reduces the need for
3-stage surgery for lobule transposition and tragus
fabrication.
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