Middle-retroauricular Island Flap: A New Axial Flap
for Reconstruction of Non-helical Ear Defects
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Background: Surgical treatment of ear carcinomas needs the selection of the
appropriate reconstructive techniques, which depends on the location and the
dimensions of the defect after excision of the cancer and the quality of blood sup-
ply to the peri-lesional skin. The aim of this study was to evaluate the efficacy and
reliability of a new axial island retroauricular flap (middle-retroauricular island
flap M-RIF) for coverage of non-helical ear defects with direct donor site closure.
Methods: All patients, from January 2013 to January 2020, with skin tumors of the non-
helix region and undergoing a combined skin-cartilage excision with M-RIF local flap
reconstruction under local anesthesia, were enrolled in the study.

Results: 18 patients (14 men and 4 women) underwent auricle skin-cartilage exci-
sion and M-RIF flap reconstruction. The mean age was 65 years (range, 60-85);
the type of primary lesions were 12 BCC and 6 SCC. One flap wound dehiscence
and one donor site infection and partial necrosis of the posterior auricular skin
occurred; no other complications were recorded.

Conclusions: The M-RIF flap is a valid surgical option when dealing with non-
helical defects of the anterior pinna. It allows the reconstruction of the defect of
the entire anterior surface of the auricle apart from the helix and the lobe and pri-
mary donor site closure. (Plast Reconstr Surg Glob Open 2020;8:¢3207; doi: 10.1097/

GOX.0000000000003207; Published online 11 November 2020.)

Surgical excision of skin tumors of the face is challeng-
ing because it requires both a complete removal of cancer
and the best possible cosmetic outcome. The external ear
is continuously exposed to UV rays and the recurrence
rates on the ear itself, among all facial regions, are criti-
cal. Due to poor visual control and its complex 3D aspect,
the cancer diagnosis of the auricle happens late, when the
cancer has invaded the underlying cartilage.

The external ear is essential for hearing and for the
aesthetics of the face but is challenging to reconstruct.
Surgical treatment of ear carcinomas carries a high risk of
local recurrence and requires careful preoperative plan-
ning, often a multidisciplinary approach, and mastering
of all reconstructive techniques.

The selection of the appropriate reconstructive tech-
niques depends on the location and the dimensions of
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the defect after excision of the cancer and the quality of
blood supply to the peri-lesional skin. Primary donor clo-
sure is preferable but often not possible. The defect can
be left to heal by secondary intention. However, the risks
of infection, over a prolonged healing time, are high.
A skin graft is another possibility, but we rarely use it
because generally, the radical excision requires perichon-
dral removal.'

Moreover, in the case of extensive cartilage resection,
it does not provide sufficient structural support with addi-
tional morbidity of the donor site. Several local flaps from
the anterior or posterior aspect of the auricle have been
described. When possible, surgeons prefer to use the ret-
roauricular flaps, thanks to their donor region hiding
the scar. The donor region, called either the posterior
auricular, postauricular or retroauricular, is composed of
the skin of the posterior external ear, the retro-auricular
groove, and the skin covering the mastoid.?

We used the classification of the retroauricular flaps
for the reconstruction of the defects of the external ear
according to their vascularity deriving from the posterior
auricular artery (PAA).” This study aims to evaluate the
efficacy and reliability of a new axial island retroauricu-
lar flap, for coverage of non-helical ear defects with direct
donor site closure.

Disclosure: The authors have no financial interest to declare
wn relation to the content of this article.

www.PRSGlobalOpen.com 1


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1097/GOX.0000000000003207
https://doi.org/10.1097/GOX.0000000000003207
https://doi.org/10.1097/GOX.0000000000003207

PATIENTS AND METHODS

All patients, from January 2013 to January 2020, with
skin tumors of the concha, ante-helix, or triangular fossa
and undergoing a combined skin-cartilage excision with
local flap reconstruction under local anesthesia, were
enrolled in the study. In all cases, patients were previously
evaluated by a dermatologist and then referred to the
Plastic Surgery Unit. No antibiotics were administered.*
The anterior sutures were removed at 7 days and the pos-
terior ones 14 days after surgery.

Surgical Anatomy

Considering the sagittal plane, the external ear is com-
posed of an anterior and a posterior surface. Its medial
part is attached to the head, and the lateral margins are
free. The anterior surface is concave and can be divided
into several anatomic subunits: helical rim, ante-helix, tra-
gus, antitragus, triangular fossa, concha, ear lobule, and
external auditory canal.

The posterior surface is convex with thicker subcuta-
neous layer that gives more elasticity and laxity to retro
auricular tissues. The vascular supply of the retro auricu-
lar region comes from numerous vessels arising from the
posterior auricular artery that divides in an upper, middle,
and lower branch.’

The direction of these branches assures a horizontal
vascular path toward the helix, from the medial to the lat-
eral aspect of the posterior external ear. The number of
PAA branches varies, ranging from 2 to 4, but the pres-
ence of the middle branch is constant.’

Fig. 1. Schematic drawing of different flaps in the retroauricular area
based on PAA vascularization (in red). P-RIF, perforator retroauricular
island flap; IP-RIF, inferior pedicle retroauricular island flap.
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Fig. 2. Flap incisions. a, Elliptic (otoplasty) incisions parallel to the
retro auricular groove. b, Short perpendicular incision correspond-
ing to the course of the middle branch of the retro auricular artery.

Surgical Technique

The middle-retroauricular island flap (M-RIF) was
planned and harvested based on the middle branch of the
PAA (Fig. 1). By pulling the ear outward, the markings are
drawn, as per the otoplasty, in an fusiform shape, based
on the middle medial branch of the PPA, with its long axis
parallel to the posterior retroauricular groove and a small,
superficial, perpendicular incision (Fig. 2), on the cutane-
ous projection of the vascular pedicle, in direction of the
mastoid. The feeding artery can be quickly identified with
trans-illumination (Fig. 3).

First, the skin cancer was excised with 4-mm clear mar-
gins around the tumor. All defects in this series were com-
posed of skin and cartilage, and all the specimens sent for
a histopathologic analysis.

The first (initial) posterior flap incision is the lateral
one; it is profound, reaching the cartilage plane. On the
medial side, the incision is shallow, going deep only in the
cutaneous plane, paying attention not to injure the vascu-
lar pedicle, followed by a careful dissection of the delicate
thin tissues (Fig. 4).

On the anterior surface of the ear, the dissection
of the profound aspect of the pedicle can be per-
formed bluntly until we cut the cartilage branch at
a point cephalic to the ponticulus of the auricula. A

Fig. 3. Trans-illumination of the auricle: note the branches of the PAA
running perpendicular to the retroauricular groove and the PAA.
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Fig. 4. Intra-operative detail: subcutaneous pedicle dissection.
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Fig. 5. M-RIF flap transposition. A, Intra-operative detail: M-RIF flap
before transposition into the full thickness defect after en-bloc
cancer excision. The type of movement that can be performed is
indicated by arrows: a rotation on the long axis with a “flip flop”
movement (B) while the twisted movement (C) can be performed
rotating the flap on its minor axis.

A New Axial Island Retroauricular Flap

through-and-through defect is created, and with the
ear pushed back, the island flap becomes visible. When
the flap is attached only by its pedicle, the skin island is
pulled through the full-thickness defect with hooks or
forceps and positioned on the anterior surface of the
auricle (Fig. 5). The flap can be transferred in two ways:
“revolving door” or “twisted.” The revolving door move-
ment, also called “flip-flop,” is a transposition flap that
turns by 180 degrees on its long axis with the medial pos-
terior margin becoming the anterolateral one (Fig. 6).
By twisting the flap on its minor axis, the superior side of
the retroarticular flap becomes, on the anterior surface,
the inferior part of the defect.

The flap can be tailored to the exact dimensions of the
defects and secured with interrupted sutures. Sufficient
undermining of anterior defect enhances the cosmetic
result by minimizing the trap door phenomenon. The
preoperative otoplasty-like drawings allow for a direct
donor site closure (Fig. 7).

RESULTS
From January 2014 to January 2020, 18 patients (14
men and 4 women) underwent auricle skin-cartilage exci-
sion and M-RIF flap reconstruction. The mean age was 65
years (range, 60-85); the type of primary lesions were 12
BCC and 6 SCC.

Fig. 6. M-RIF flap before transposition. Note: the distal posterior flap
margin becomes the medial anterior one (arrow).



Fig. 7. Direct closure of the donor site.

In all patients, we confirmed the radicality of the
excision by histology. In 13 cases, the revolving door
type movement of the flap was performed while in 5 the
twisted type movement. We recorded 1 flap wound dehis-
cence and 1 donor site infection and partial necrosis of
the posterior auricular skin; both were treated conserva-
tively. No other complications were found (hematoma,
flap necrosis, or infections) at the recipient site and only
one donor wound infection was noted, which required a
longer time to heal.

On the first follow-up visit, one day after surgery,
3 of the 5 twisted flaps presented a mild venous stasis
that resolved spontaneously.” The objective and subjec-
tive outcomes were considered satisfactory by both the
patients and the surgeons. At the follow-up visits, we
paid particular attention to the contour and shape of
the auricle and the skin texture, which we judged pleas-
ing (Fig. 8).
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Fig. 9. At 3 months postoperative follow up. Note: no pinning.

DISCUSSION

The external ear is a common location of several skin
lesions, benign, pre-neoplastic, and neoplastic. The most
frequent skin cancers are basal cell and squamous cell
carcinoma. Basal cell carcinoma accounts for 90% of all
malignant skin lesions of the head-neck district. Because
of the higher exposure to ultraviolet rays, the commonly
affected anatomical subunits include the helix and the

Fig. 8. Pre and postoperative views at 4 months.
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preauricular region.® Like all basal cell carcinomas, also
those located on the auricle can occur in different clinical
forms.” The most frequent is the nodular-ulcerative type,
which frequently invades the cartilage.

The second most frequent tumor is squamous cell car-
cinoma, which involves the ear in 24% of the head and
neck patients. Also, in the case of squamous cell carci-
noma, the most affected subunits are the helix and the
ante-helix, which is the most exposed part of the external
ear to actinic damage.

The high local recurrence rate requires a rather
aggressive and extensive surgical removal of these tumors.
An estimated 7%-14% of head and neck melanomas are
found on the external ear, particularly on helix and ante-
helix. The most affected are men, probably for short hair-
cuts, with an average age of 65 years. The left ear is most
frequently affected, perhaps relative to the greater expo-
sure of this side of the body while driving.

Concha and antehelix reconstruction are challeng-
ing. Every distortion of morphology and contour of the
auricle is connected to aesthetic appearance and can
lead to psychological discomfort for the patient. When
possible, we prefer the direct repair for soft tissue clo-
sure after tumor excision on the auricle. Taking into
consideration the oncologic radicality, anatomic loca-
tion, and size of the defect, we can opt also for other
reconstructive options. Healing by secondary intention
takes time and carries a high risk of exposed cartilage
infection.

Skin grafts are widely used even though they suf-
fer from centripetal contraction, difficult graft take also
related to dressing changes, and the lack of structural sup-
port. They often involve an additional donor site."” Skin
grafting is a straightforward procedure but leaves a con-
tour deficit because of a depression in the treated area.’
When auricular cartilage is exposed, skin grafts are indi-
cated for coverage only in the presence of intact perichon-
drium or a well-vascularized recipient bed. Composite

A New Axial Island Retroauricular Flap

skin-cartilage grafts from the contralateral retroauricular
region is another reconstructive option.

Compared with skin grafts, the local flaps present
superior outcomes in terms of the morphological aspect
of the external ear and a quick and easy solution with
a rapid learning curve.' Preauricular flaps are not the
first choice because they can alter the local morphology,
they transfer hairy skin in the non-hairy area, and they
might need secondary procedures. Secondary proce-
dures are a drawback seen also with post auricular flaps
that are folded and pulled through to the anterior sur-
face of the ear.”

The retroauricular region represents the gold stan-
dard local flap donor site because of low residual morbid-
ity, the possibility of effectively hiding scars, donor closure
by direct suturing, and because of its rich vascularization."*

Masson firstly described the island flap from behind the
ear, which was popularized later by Jackson.” The versatile
revolving door island flap from the retro auricular region was
surgically refined and described as P-IF (perforator island
flap).'""® The superior pedicle retro auricular island flap
(SP-RIF) is vascularized through the anastomosis between
the upper branch of the posterior postauricular artery (PPA)
and the posterior branch of the superficial temporal artery."

The majority of flaps from the retro auricular region,
based on the PAA (eg, I-RIF), are pedicled on their verti-
cal axis and are moved to the anterior pinna by transposi-
tion or folding, with or without de-epithelialization of the
proximal part of their pedicle.”” The only flap based on
the horizontal branch of the PPA, which is de-epithelial-
ized, and uses the revolving door movement is the post
auricular helix-based adipo-dermal pedicle turnover
(PHAT) flap,”" which depends on the retrograde vascular
network of the helix.!

The middle PAA branch retroauricular island flap
(M-RIF), described in the present patient series, to date, is
the first horizontally oriented constant pedicle island flap,
which uses only the retroauricular skin (otoplasty-like skin

Fig. 10. Clinical case. A, B, Preoperative markings; C, Result at 6 months postoperative.



incisions); it is parallel to the retro auricular groove, and
allows reconstruction of the non-helical anterior surface
of the ear.

The M-RIF flap, beside the well-known advantages of
the previously described retroauricular flaps (the excellent
texture, color match with the anterior recipient surface of
the auricle and preservation of the auricle contour), can
cover all defects of any size on the anterior surface of ante-
helix, concha, or triangular fossa, and can be performed
with local anesthetic. The other advantage of M-RIF flap is
the primary donor closure avoiding the auricular pinning
(frequently seen with the revolving door flap) with better
cosmetic appearance (Fig. 9).

In our series, the majority of the M-RIF flaps were used
taking advantage of the revolving door movement because,
with the twisted ones, we saw more venous stasis and more
need for more complex skeletonizing of the pedicle. The
twisted movement remains indicated in the few cases where
the anterior skin lesion is near to the helical rim, and there-
fore the projection of the distal incision of the flap is placed
more proximal. Indeed, to avoid the deformity of the helical
margin contour when we plan a revolving door movement,
an additional sharp dissection of the medial cutaneous por-
tion of the skin flap is necessary (Fig. 10); moreover, the
undermining of the skin around the defect is advisable to
prevent the trap door phenomenon of the flap.

CONCLUSIONS
The median middle PAA branch retro auricular island
flap is a valid surgical option when dealing with non-
helical defects of the anterior pinna. It allows the recon-
struction of the defect of the entire anterior surface of
the auricle apart from the helix and the lobe and primary
donor site closure.
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