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SUMMARY

Introduction Microtia presents a congenital ear deformity ranging from a minor and barely visible defect
to a complete absence of the ear. Currently, there are three options for ear reconstruction: autologous
costal cartilage, silicon prothesis, and prosthetic ear. Ear reconstruction with autologous costal cartilage
is usually performed in two stages. During the first stage, the cartilaginous framework is fabricated and
placed under the skin, in the anatomical position of the ear. In the second stage, the elevation of the
frame is performed. During these procedures, complications such as vascular compromise of the skin
envelope can occur. Cartilage exposure can lead to its resorption and distortion, leading to an unsatisfac-
tory anatomical result, and this should be resolved as soon as possible. Cartilage exposure at the convex
part of the frame is especially problematic. The goal of this paper is to show that fascial turnover flap is
a safe method to deal with cartilage exposure as a complication.

Outlines of cases We present two patients with anotia and hemifacial microsomia. Both underwent
autologous cartilage microtia repair. In both patients, the cartilage exposure at the convex part of the
ear was revealed as a complication. Fascial turnover flap has been used to resolve this complication in
both patients.

Conclusion Fascial turnover flap is a safe method to deal with cartilage exposure after microtia recon-

struction with autologous cartilage.
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INTRODUCTION

Microtia is a congenital malformation of the
ear with multifactorial etiology that can be ex-
pressed as a minimal structural abnormality or
a complete absence of the ear [1-6]. Microtia
is dominantly unilateral, on the right side, and
occurs more frequently in males [1, 2, 3]. Some
ethnic groups (Hispanics, Native Americans,
Andeans, and Asians) have a significantly
higher incidence than others [2, 5]. There are
different classification systems adopted for mi-
crotia [1, 2, 4, 5].

Management of the microtia includes: no
treatment, autologous costal cartilage recon-
struction, surgical reconstruction with a syn-
thetic biocompatible porous polyethylene im-
plant, and prosthetic ear placement [2-9].

Reconstruction with autologous costal car-
tilage graft is usually performed when a patient
reaches 8-10 years of age [2-5, 8, 9]. At this
age, adequate costal cartilage stock for recon-
struction is achieved [8, 9]. The number of re-
quired stages (three to four stages) is reduced
and now this procedure is mostly performed in
two stages [3, 4, 5, 8].

A surgical classification scheme that is appli-
cable to all types of microtia was introduced by
Dr Frangoise Firmin, who established her own

two-stage autologous technique for microtia re-
construction [8, 9]. At the first stage, costal carti-
lage is harvested from the ipsilateral side through
obliquely oriented skin incision with access to the
fifth to ninth ribs [3, 5, 8, 9]. The constructed car-
tilaginous framework is placed in the previously
prepared skin pocket [2, 3, 6, 8, 9]. The second
stage is usually performed six months after the
first operation, and during this stage the elevation
of the ear is performed, followed by skin lining
of the sulcus [2, 3, 4, 8, 9]. There are three types
of skin incisions, three types of frameworks, and
three different projection pieces according to Dr.
Firmin’s classification.

Skin incisions (in correlation with the loca-
tion of the lobule and the types of framework
required) are divided into type 1, type 2, and
type 3 (a, b); frameworks are divided into the
following: type I - includes base, helix, antihe-
lix, antitragus, and tragus; type II — includes
base, helix, antihelix, and antitragus; and type
IIT - includes base, helix, and antihelix; and
projection pieces (that can be added to provide
stability and projection of the framework) are
divide into PI, PII, and PIII [8, 9].

There are four types of second stage accord-
ing to Dr. Firmin (type A, B, C, and D). Types A
and B are modifications of Nagata’s and Brent’s
technique, type C is rarely used, and type D is
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Figure 1. a: Skin necrosis at the central part of the antihelix projection after left side anotia; reconstruction with autologous cartilage; b: ret-
roauricular fascial turnover flap, raised and rotated upward, placed over the cartilage; c: retroauricular fascial turnover flap fixed and covered
with split-thickness graft; d: the definitive result after the second stage, with deformation of the middle antihelix

Dr. Firmin’s own method, most commonly used in her
practice (also known as the “tunnel” technique) [8, 9, 10].

Children who undergo high-density porous polyethyl-
ene implantation are candidates at a younger age, typically
when three to five years old [2-6, 10]. The temporoparietal
fascial flap (TPF) is used to cover the implant [2, 4, 10].
This procedure is used as an alternative to autologous cos-
tal cartilage graft for ear reconstruction [there is a higher
rate of infection and extrusion (if TPF is not used) com-
pared to autologous costal cartilage reconstruction] [5, 6].
The ear prosthesis is an alternative to surgical reconstruc-
tion and this procedure should be considered for some
specific cases [4-7, 10]. The future of ear reconstruction
is strongly influenced by bioengineering, and there are al-
ready papers confirming safety and stability of framework
by using autologous cell-engineered chondrocytes [6, 11].

There is a high association between microtia and aural
atresia [3, 4, 10]. Hearing should be closely monitoring
through development [3, 10]. Ear reconstruction does not
affect hearing, and atresiaplasty is usually performed after
auricle reconstruction with autologous costal cartilage [4,
5, 10, 12]. Auricular reconstruction can be associated with
minor or severe surgical complications [8, 13-18]. Only a
few studies related to complications following ear recon-
struction with autologous costal cartilage graft have been
published [13-18]. These acute complications include do-
nor site complications (pneumothorax from costal cartilage
harvest), and recipient site complications such as infection
(skin or cartilage), extrusion of cartilage framework, chang-
es in framework size and migration of the frame [13-16]. In
this paper we present our experience in treatment of skin
necrosis and cartilage exposure following microtia recon-
struction with autologous costal cartilage graft.

REPORTS OF CASES

Case 1

A 14-year-old female was admitted for ear reconstruction
for left side anotia as a part of ipsilateral hemifacial micro-

somia. Excision of the preauricular sinus and preauricular
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appendices was performed prior the auricular reconstruc-
tion. According to Firmin surgical classification scheme,
framework Type I was constructed, and placed subcuta-
neously using the 3b skin approach [6, 10]. Two drains
close to the ear under continuous suction were used. Skin
discoloration at the antihelix projection was spotted on the
third postoperative day, followed by complete skin necro-
sis evident on the 13th postoperative day despite constant
conservative treatment (gentle debridement and continu-
ous application of antibiotic ointment or Vaseline gauze
dressing) (Figure 1a). The decision to perform surgical
treatment of the necrosis was made. Retro auricular fas-
cial turnover flap was planned, raised, and rotated upward
(Figure 1b). After performing the dissection between the
frame base and antihelix, the flap was placed through and
over the cartilage, and fixed (with care to prevent skin ne-
crosis). Split thickness skin graft was placed over the flap
(Figure 1c). The postoperative period was uneventful. The
long-term result showed a slight deformation of the medial
part of the antihelix (Figure 1d).

Case 2

A 13-year-old female was admitted for ear reconstruc-
tion for left side microtia. Clinically, only a small part of
the lobule was present. According to the Firmin’s surgical
classification scheme, framework type I was constructed,
and placed subcutaneously using type 3 skin approach,
followed by two drains placed under continuous suction
(Figure 2a) [10]. Skin necrosis was spotted on the seventh
postoperative day at the central part of the antihelix pro-
jection (Figure 2b). Conservative wound treatment was
immediately started but without success (debridement,
antibiotic ointment treatment, and full-thickness graft
placement). Cartilage exposure was definitive. Fascial
turnover flap was raised and placed on thel6th postop-
erative day by the same technique used for the first case
(Figure 2c¢). Postoperative period was uneventful. Stitches
were removed on the 14th postoperative day (Figure 2d).

The subjects’ written consent was obtained, and the
study has been approved by the competent ethics com-
mittee, and it conforms to the legal standards.

www.srpskiarhiv.rs

481



482

Vlahovi¢ A. et al.

Figure 2. a: Intraoperative result after left-side anotia reconstruction with autologous cartilage; b: complete skin necrosis and cartilage exposure;
c: retroauricular fascial turnover flap, raised; d: postoperative result with split-thickness graft placed over the flap

DISCUSSION

Microtia reconstruction presents an extremely demanding
procedure [2, 3, 5, 8]. Surgeons involved in this subject
need to have experience especially in reconstructive and
ear surgery. It is very important that the surgeon undergoes
training in harvesting of the framework before starting
surgical treatment of ear deformities [8, 9]. During ear
reconstruction surgery, even the smallest details can affect
the final result, such as carefully harvesting the rib carti-
lage, choosing the adequate framework type, optimal skin
approach, constant postoperative follow-up, and constant
monitoring of drainage treatment, including autologous
costal cartilage reconstruction, surgical reconstruction
with a high-density porous polyethylene implant, and
prosthetic ear placement [2-10, 12].

Auricular reconstruction with autologous cartilage
should be performed at the age of 8-10 years [2, 5, 6, 8,
9]. During the past several decades, surgical technique for
ear reconstruction has been significantly improved and
the number of procedures has been reduced [2, 5, 8, 10].
Frangoise Firmin created a surgical classification scheme
applicable to all types of microtia, and she established her
own two-stage autologous technique for microtia recon-
struction [6, 8, 9, 10]. There are only a few published studies
about complications after autologous microtia reconstruc-
tion [2, 6, 13-18]. The range of complications vary 0-33%
(by some authors these rates range 0-72%, probably due
to differences in experience with the procedure [14, 18].
Wound infection is the most common complication re-
ported [18]. Complications can occur both at the donor
(atelectasis, pleural tear, chest wall deformities) or the re-
cipient site (infection, hematoma, skin necrosis, frame ex-
posure, cartilage absorption, wire or suture extrusion, helix
broken, keloids, etc.) [13-18]. Hair growth on the on the
reconstructed auricle can be considered a minor complica-
tion, successfully solved by permanent hair removal. Fu et
al. [13] stated that at the recipient site complications occur
in 10% of patients after using Brent and Nagata technique
for ear reconstruction, with or without meatoplasty. There
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are different techniques for treating complications, such as
local flaps, TPF coverage with skin grafts, turnover fascial
flap, etc., and the technique selection is based on the loca-
tion involved [14, 15]. According to Dr. Firmin, cartilage
exposure less than 3 mm can be treated conservatively (by
some authors, the cartilage exposure less than 10 mm) [15].
In both of our cases, skin loss was less than 10 mm but
we could not achieve wound healing with conservative ap-
proach. In both our cases, surgical treatment was necessary.

In our group of 33 patients with microtia (two bilat-
eral) and three patients with traumatic ear amputations
(38 reconstructions in total) that were operated on using
the Firmin’s technique, there were four cartilage exposures
(10.52%). Two of them (5.26%) had the exposure of car-
tilage at the posterior part of the helix after skin graft ne-
crosis (less than 3 mm), and we manage to resolve this by
conservative treatment. Two patients (5.26%) had cartilage
exposure at the antihelical region (near 10 mm), and both
of them were resistant to conservative treatment. We used a
fascial turnover flap and a skin graft to cover the cartilage,
according to instructions of Dr. Firmin [8].

A “T” incision was made on the skin with short limbs
along the helical rim of the framework and long limb pos-
teriorly over the mastoid region. The fascial flap was har-
vested and elevated from the deep mastoid fascia. The fas-
cial flap was turned over and placed through the tunnel of
cartilaginous framework and then over the cartilage. The
fascial flap was covered by a skin graft. In both cases the
same surgical procedure was applied. The postoperative
period was uneventful. In our opinion, the optimal period
for the reconstruction of skin necrosis is between the 10"
and the 15th postoperative day, when the necrosis demar-
cation is complete. A prolonged period of conservative
treatment can lead to the loss of the anatomical appearance
of the cartilage. Complications of the turnover fascial flap
procedure include flap necrosis, skin graft necrosis, and
frame distortion. The turnover fascial flap surgery followed
by skin graft placement was performed successfully in both
patients and the result of this approach was complete heal-
ing of the wound, with acceptable aesthetic result.
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CONCLUSION

Turnover fascial flap is an effective method to resolve car-
tilage exposure after microtia reconstruction. The advan-
tages of this technique are that skin incisions are placed
along the lines for the incisions that will be performed
during the second stage, there is no need for distant flaps,
and the chondral frame stays anatomically preserved. Flap
vascularization is reliable and it can be used for defects
of high variety in size. This method is in our experience
shown to be applicable for cartilage exposure at the convex
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parts of the ear. We strongly advocate turnover fascial flap
for cartilage exposure after ear reconstruction.
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dacuujanHu pexar — epMKacaH MeToA 3a pellaBakbe U3I0XKEHOCTU XPCKaBuLe
nocne PeKOHCTPYKLMje MUKPOTUje ayTONIOTHOM XPCKaBULLOM

AnekcaHgap Bnaxosuh', Anekcangap Ypowesuh? MunaHa uskosuh?
IHCTUTYT 3a 3[paBCTBEHY 3alTUTY Majke 1 fieTeta Cpbuje, Beorpag, Cpbuja;

Onwra 6onHuua,Atnac’, beorpag, Cpbuja;

3YHnBep3nUTETCKI KNUHUYKK LieHTap Cpbuje, KnuHMKa 3a oneKoTrHe, MNAcTUYHY 1 PEKOHCTPYKTUBHY Xpyprujy, beorpag, Cpbuja

CAXETAK

YBog MuKkpoTuja npeficTaBiba ypoheHn fedpopMuTeT yxa Koju
ce MoXe MaH1beCcToBaTI Kao Manv v jeiBa BUA/bMBY fedopmu-
TET Ma YaK U Kao MOTMYHO OACYCTBO yxa. TPEHYTHO NMOCTOje TpK
onumje 3a PeKOHCTPYKLWjy yxa 1 To Kopuwwherem ayTonorHe
pebapHe xpcKaBuLe, CUIIMKOHCKe NpoTe3e 1 npoTese. PekoH-
CTPYKLMja yXa ayTONOrHOM pebapHOM XpCKaBuLIOM ce 06ry-
Ho n3Boaw y ABe dase. Y npBoj da3u ce uspahyje XpcKaBUUHM
OKBUP KOjI Ce NOCTaB/ba NCMOA KOXe, y aHaTOMCKY No3uLimnjy
yxa. Y apyroj ¢asu ce BpLIM Noan3atbe oKBrpa. TOKOM OBUX
npouenypa Mmoxe fohr o KoMnarKauuja, Kao WTo je ocna-
6/beHa BacKynapu3saLmja KoXHoOr omoTaya. Manararbe xpcka-
BlILIE MOXE [OBECTU 10 HhEHE PECOpILje U M306MI1YEHH, LITO
[0BOAM 10 He3a40BosbaBajyher aHaTOMCKOr pe3ysTaTa 1 To
Tpeba wro npe pewnTu. MocebHo je NpobnemaTyHoO n3naratbe
XPCKaBULie Ha KOHBEKCHOM Aeny pama.

DOI: https://doi.org/10.2298/SARH220903040V

Linm oBor papa je fa nokaxe Aa je dacymjanHy obpHyTU pe-
Xatb CUrypaH MeToZ 3a peluaBatbe eKCrno3suLyje XpcKasuLe
Kao Komnnukauuje.

Mpwukas 6onecHuka MNpepcraBbamo ABa 6onecHMKa ca aHo-
TMjom 1 xemundaumjanHom mmkposommujom. Oba 6onecHuKa cy
NoABPrHyTa PEKOHCTPYKLMjN MUKPOTHj€e ay TONIOrHOM XPCKaBU-
Llom 1 Kop 06a 6oniecHrIKa je Kao KOMMIMKaLja OTKPUBEHA eK-
Cno3uuMja XpcKasyLie Ha KOHBEKCHOM ey yXa. 3a peluaBarbe
0Be KoMMMKaLumje KopuiwheH je dpacuujanHyi 06pHYTU pexkars.
3akmyyak QacuymjanHm 06pHYTM pexkam je 6e36eaaH MeTor 3a
peLlaBatbe U3NI0KEHOCTU XPCKaBHLe MOCSE PEKOHCTPYKLIMje
MVKPOTUje ayTOIOFHOM XPCKaBULIOM.

KrbyuHe peun: MKpoTUja; KOMNAVKaLuje; HEKPO3a; pexaty;
dacupja
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