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AbstrAct:   Aims. Presenting our clinical experience with the postauricular island flap (pif) and estimation of the results follow-
ing partial external auditory canal (eac) and/or auricular conchal bowl reconstructions with pif in patients after car-
cinoma resections. Methods. We have analyzed postoperative results of 19 patients after auricular conchal bowl (11), 
or auricular conchal bowl and eac (8) reconstructions with pif, following malignant tumor resections, between 2000-
2015. The patients were reexamined and evaluated in respect of early and long-term results after surgical treatment 
considering both the plastic surgeon’s and the patient’s opinion. 

  results. The cancers were completely excised in all patients, and there were no recurrences within at least 2 years of 
follow-up. The observed complications after reconstructions comprised venous congestion in five cases (26.3%), pin-
ning of the operated ear in four patients (21%), prominent earlobe in three (15.8%), and eac constriction in three cas-
es (15.8%). The postoperative result was very good in all cases (both in the opinion of the plastic surgeon and the pa-
tients), except for patients with pinning of the operated ear, with a prominent earlobe (moderately satisfied). 

  conclusions. 1. Combined operations involving postauricular island flap reconstructions after partial (external au-
ditory meatus and/or auricular conchal bowl) resections allowed for complete removal of malignant tumors with no 
evidence of recurrence, and for the preservation of a proper conchal shape in the reconstructed ear. 2. A retroauricular 
approach in cases with cancer involvement of the external auditory meatus allowed for proper visualization and esti-
mation of lesions extent, as well as adequate surgical access.
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IntroductIon 

Deformities of the external ear in the vast majority of cases 
result from resections of skin cancers (BCC – Basal Cell Car-
cinoma, SCC – Squamous Cell Carcinoma), and very rare-
ly from burns [21, 1, 18]. The frequency of malignant lesions 
amounts up to 5.5% of all skin cancers involving the auricle 
(2/3) and the external auditory canal (eac) (1/3) [11]. SCC as 
well as BCC of this localization are more aggressive in nature 
compared with cutaneous cancers in other sites, especially if 
they spread to the auditory canal. The ratio of BCC to SCC on 

the ear is 2:1, whereas BCCs constitute merely ¼ of all mali-
gnancies of the eac [6]. 

Among various of local flaps for conchal bowl restoration, 
postauricular island „revolving door” flap, known also as the 
flip-flop flap (pif ), is the method of choice for reconstructi-
ve surgery of the auricular bowl [5, 24]. Transposition of the 
postauricular flap with a deepithelialized pedicle through the 
conchal cartilage was first described by Owens in 1959, whi-
le the retroauricular island flap was introduced by Masson in 
1972 [19]. Indications for use of the original technique, and its 
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all patients were estimated and excised with microscopic control 
(microscope Zeiss Vario) under 6-10x magnification during ope-
ration. Mohs micrographic surgery was not performed. Closure 
of the defect was achieved by a pif of a size adjusted to the defect.  

To obtain adequate estimation of the lesions, and surgical access 
to the auditory canal, the operation began with a retroauricu-
lar approach in six of eight cases with cancer extension up to 5 
mm into opening of the eac. From postauricular incision, the 
auricular navicular region was removed, then external auricular 
meatus skin to the level of annulus tympanicus was separated. 
The next step was removal of skin and lesions with the margin 
of healthy tissue (3-4 mm).  In two patients with auricular ca-
nal involvement, an anterior-conchal approach allowed to reach 
and excise the cancer. In remaining cases with isolated conchal 
cancers, excision of the lesions with an anterior conchal appro-
ach was performed. Next, in all individuals, the flap was outli-
ned behind the defect, involving the postauricular skin, as well 
as the subcutaneous, and the muscle layers. Then, it was inci-
sed around the periphery and attached to its base, whereas the 
margins of the flap were undercut and mobilized. With the ear 
pushed back, the flap was pulled through the defect (Fig. 1). In 
order to reconstruct eac in cases after resection of cancer infil-
tration, the anterior margin of pif was extended to the posterior 
surface of the auricle. In this area, the flap consisted of skin and 
subcutaneous tissue only. Additional pif elongation in to the eac 
was inserted and sutured to the margin of healthy skin inside the 
canal. This allowed to cover the wall of the eac in1/2 to 2/3 with 
healthy skin, which accelerated healing and reduced the risk of 
this canal atresia (Fig. 1). In three cases with involvement of the 
eac, when the flap coverage of the defect was not complete, it 
was left to heal by secondary intention. An antibiotic (aerosol 
– Neomycinum) was applied to the postoperative wound. The 
sutures were removed after 7-10 days. All patients were follo-
wed up in an Outpatient Clinic a month following surgery, then 
after 3, 6 and 12 months, and once a year in consecutive years 
(Fig. 2). We analyzed the early and long-term results of surgery. 
The postoperative results were subjectively graded by a plastic 
surgeon on the basis of physical examination (scale of satisfac-
tion), as well as by the patients (scale of satisfaction). 

results

A histopathologic evaluation of postsurgical specimens reve-
aled BCC in 12 cases  (7 - infiltrative type, 5 - nodular type) or 
SCC (G2) in 7 cases. According to the histopathologic evalu-
ation (pTNM), a change of the BCC clinical stage was noted in 
two out of five cases, as  a  result of cartilage infiltration. Neither 
lymph node metastases nor distant metastases were present. The 
histopathologic evaluation of margins showed that excision was 

modifications (Talmi, Rodendo, Jackson) were later extended 
for larger auricular defects [22, 15, 8]. 

Due to rich vascular supply of this area (auricular branch of the 
posterior auricular artery and superficial temporal artery),risk 
of the flap’s necrosis is minimal [22, 15, 8, 10, 14]. 

Pif, which comprises the posterior auricular muscle, local fa-
scia, and sometimes the sternocleidomastoid muscle, is most 
often transferred in a single-stage operation [10, 13].

Surgical management should be properly planned to minimize 
the risk of complications including auricular-conchal and eac 
disfigurements. In spite of many literature reviews discussing 
postoperative outcomes with the use of pif reconstructions in 
this localization, this technique is still not widely practiced [23, 
2]. The achievement of proper margins in external ear cancer 
resections along with preservation of a proper postoperative 
conchal shape and eac requires surgical expertise, as there is 
very little excessive tissue in this localization. Mohs microgra-
phic surgery (MMS) is the advocated method for the removal 
of such tumors [6, 3]. Some authors reported modifications 
of surgical approaches to improve visualization and access to 
these lesions [11]. 

The purpose of this study was to present our experience with pif 
and postoperative results in patients after eac and/or conchal 
bowl reconstructions following cancers resections. Methods

We analyzed 19 patients (13 – males, 6 - females), aged betwe-
en 48-83 years, with a mean age of 71 years, who underwent 
partial ear reconstructions with pif following excision of eac 
and/or conchal bowl malignant tumors between  2000-2015. 
Seven patients were operated after a biopsy performed in other 
institutions, which revealed BCC infiltrative type – 3, BCC no-
dular type – 2, or SCC G-2 – 2. The tumor size ranged from 1  
to 3 cm, the defect size after surgical excision from 1.5x2.0 to 
4x5cm. All resected tissue material was subjected to histopa-
thologic evaluation. The excision margin inside eac was a spe-
cial concern. The clinical classification of malignancies advan-
cement in the analyzed group is shown in Table I.

Other comorbidities included diabetes mellitus in four, car-
diovascular diseases in seven, and nicotinism in eight cases. 

All patients, except for these with eac involvement, surgically 
treated under general endotracheal anesthesia, were operated 
under local anesthesia (Lidokaine with 1: 100000 Epinephrine). 
Taking into consideration the local severity of the cancer and 
suspected cartilage involvement, resection in all cases included 
the whole thickness of the ear concha. Margins of the tumors in 
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nal corrections were not required (in the doctors’ as well as the 
patients’ opinion). Normal contour of the reconstructed auri-
cular concha was preserved in all cases apart from individuals 
with a postoperative prominent earlobe, who did not want to 
undergo any further revisions. Initial eac constriction was con-
firmed in three individuals with cancer spread to the auditory 
canal (varying from 20 to 40 % of the preoperative lumen of the 
eac). In these cases, the eac was widened and in order to avoid 

complete in nine cases; the width of margin was not evaluated. 
The minimal excision margin ranged from 2 to 4 mm (an avera-
ge of 3.1 mm) in remaining 10 specimens. None of the patients 
had a recurrence of cancer at control examinations. Postopera-
tive outcomes in the examined patients are shown in Table II. 
Venous congestion resolved in 5 postoperative days. Pinning of 
the operated ear towards the scalp in cases of prominent ears 
had a tendency to improve within a few months, and additio-

Fig. 1. Scheme of auricular conchal bowl and external auditory canal reconstruction following cancer resection with postauricular island flap. 

Fig. 2.  Patient with squamous cell cancer located on the auricular conchal bowl and auricular external canal aged 53, before (A) and after reconstruction with 
postauricular island flap (B).
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tab. I.  Clinical classification of malignancies advancement in the analyzed group 
(n = 19).

type oF
sKIn 

cAncer

clInIcAl stAge

Feature T                                                                        Feature n   Feature M

T1 T2 T3 T4 n0 Mo

BCC (n=12) 7 4 0 1 0 0

SCC (n=7) 4 2 0 1 0 0

Total 11 6 0 2 0 0

tab. II.  Results of reconstruction with postauricular island flap in the examined 
group.

postoperative complications and results 
of external auditory meatus and / or auricular 
conchal bowl reconstructions

M K total

Venous congestion 3 2 5

Abnormal wound healing 0 0 0

infection 0 0 0

infection 0 0 0

Secondary flap shrinkage 0 0 0

depression in the contour of the flap 0 0 0

non-aesthetic appearance of the donor site, 
concha

0 0 0

Pinning of the operated ear 3 1 4

Prominent earlobe of the operated ear 3 1 3

Auditory canal constriction 3 1 3

M – group of men, K – group of women

during removal of a skin cancer, but – as indicated by other 
authors - the majority of conchal bowl tumors is cured only 
with their aggressive removal [3]. Similarly to other authors, 
we state that in cases of concha cancer spreading to the eac, 
special aggressive multidisciplinary treatment (including der-
matological, laryngological and surgical) is required [6, 3, 7]. 

We confirmed the effectiveness of the retroauricular appro-
ach to the eac. The technique facilitated adequate access and 
possibility of a proper estimation of lesion extensiveness for 
laryngologists, and complete tumor removal in this restricted 
space in individuals from our group. Another method advo-
cated by other authors allowing clear visualization of lesions 
localized in this area may be partial auriculotomy. However, 
despite a rich circumferential arcade from posterior auricular 
and superficial temporal arteries, there is still concern as to 
the viability of the ear supplied only from the inferior pedicle 
during surgery with this technique [11].         

A variety of reconstructive techniques (including flaps and skin 
grafts) following resections of the external ear cancers has been 
described [19]. Although pif allows for the reconstruction of 
auricular ear conchal defects of up to 6.6 cm in size, the size of 
resected tissues along with tumors in our individuals was less 
extensive than those reported [13]. We did not confirm flap ne-
crosis, but its venous congestion, also observed as a transient 
postoperative complication in other series [19]. The use of pif has 
many advantages (such as flap color, texture, thickness match, 
hidden scars), which constitutes its superiority over skin grafting, 

its renewed atresia, delayed full thickness skin grafts (from the 
contralateral retroauricular area) were used. In long-term fol-
low-up, we did not confirm any functional abnormalities, and 
there was no need of further surgery in eac. Long-term posto-
perative estimation, performed two years after reconstruction 
by the plastic surgeon and the patients, is shown in Table III. 
The evaluation was based on adopted standards. 

dIscussIon

Malignant tumors of the auricular concha, particularly if re-
current or long-lasting, may involve eac, the distal cartilagi-
nous ear canal and the middle ear. Higher-risk subtypes of 
BCC (infiltrative, metaplastic etc) tend to recur after surgery 
[1, 12, 4, 9]. In turn, SCC which is observed over the pinna 
three times more frequent than in other locations, is related 
to a greater recurrence rate, metastatic potential and morbi-
dity [1, 20]. The above-mentioned consequences result from 
a peculiar to auricular neoplasms pattern of growth – a hori-
zontal growth phase, which causes these lesions to be prone 
to inadequate excision [16]. Sometimes, apart from surgery, 
their treatment requires additional therapies. The manage-
ment of BCC or SCC can be improved by evaluation of the 
phenotypic subtype before excision of the cancer, frozen sec-
tion, or MMS [9]. All malignancies in our study were remo-
ved with histopathologically free margins and full thickness 
ear concha under microscopic control during a single pro-
cedure, and recurrences were not detected within subsequ-
ent follow-up visits, including resections of invasive forms. 
Other authors do not excise the whole thickness of the ear 
concha, as we did and very often perform MMS, as a techni-
que which ensures tumor removal and tissue conservation. 
According to some data, the SCC local recurrence rate after 
MMS (5.6%) is smaller in comparison with surgical excision 
(18.7%) [17]. However, in other reports ,patients with several 
recurrences following ear cancer excision that needed fur-
ther surgery primary underwent the Mohs technique. This 
also proves how difficult it is to eradicate external ear can-
cers [21, 12, 20]. MMS allows for complete margin control 
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termined that cartilage grafting was not required for obtaining 
a satisfactory conchal shape after reconstruction. 

We used and recommend a radical but not burdensome operation, 
with a relatively low early complication rate in spite of the patien-
t’s senile age and ratio of other systemic diseases – cardiovascu-
lar  (38.5 %), diabetes mellitus (23 %), and nicotinism (46.15 %). 

Similar to the results of other studies, postoperative auricle pinning 
had a tendency to improve and additional surgical revisions were 
not required in our patients with prominent ears. Postoperative 
pinning is more visible in persons with prominent ears, and the 
degree of its severity, as well as limitation of flap mobility, decide 
upon asymmetry in the reciprocal position of the auricles [5, 13]. 
The occurrence of a prominent ear lobe after pif reconstructions 
was not reviewed by other authors, but observed in a few cases 
in our study after reconstructions with pif of a greater size. Ste-
nosis of the eac, following cancer resections of this localization, 
has been reported in cases of extensive cartilage removal. In our 
individuals with postoperative auditory canal constrictions, we 
used delayed skin grafting and there was no functional impair-
ment nor the need of another surgical correction, which corre-
sponded with the observations of other authors [3]. 

Postoperative results are reflected in the plastic surgeon’s, as 
well as the patient’s estimations - moderate satisfaction in ca-
ses with pinning of the operated ear, or prominent earlobe, and 
complete satisfaction in the remaining cases. These opinions 
are also related to maintaining a normal contour of the recon-
structed auricular concha in spite of sufficiently extensive cancer 
resections, with no signs of recurrence in long-term follow-up. 

Our  observations referring to the patient’s and doctor’s posto-
perative estimations after reconstructions with the use of the pif 
correspond with apperceptions  presented by other authors [4]. 

conclusIons

1.  Combined operations involving the postauricular island flap 
reconstructions after partial (external auditory meatus and/or 
auricular conchal bowl) resections allowed for complete removal 
of malignant tumors with no evidence of recurrence, and also 
preservation of proper conchal shape in the reconstructed ear.

2.  A retroauricular approach in cases with cancer involvement of the 
external auditory meatus allowed for proper visualization and es-
timation of the lesions’ extent, as well as adequate surgical access.

as reported by other authors [4]. While skin graft application 
is easier and therefore more often used, the disadvantages of 
this procedure involve retraction, poor color match, depressed 
contour, donor site morbidity, and difference in pigmentation 
which might negatively impact postoperative results of conchal 
bowl reconstruction [18]. Besides, eac constriction is also more 
frequently reported after skin grafting, than following the use 
of flap reconstruction [4]. Moreover, skin grafting is not a so-
lid support as flaps, which provide better appearance of the ear 
after surgery and allow to avoid ear contour imperfections, di-
stinctively in large conchal defects after cartilage excision  [18]. 
There are few reports on the use of a flap in combination with 
cartilage graft, providing improved auricular shape after exten-
sive conchal resections [13]. However, these complex procedu-
res may be related to longer operative time and increased risk 
of donor site morbidity. The size of defects in our patients de-

tab. III.  Postoperative evaluation by plastic surgeon and patient / Postoperative 
satisfaction survey.

postoperative evaluation by: 

scale of satisfaction

patient plastic surgeon

M (n=13) F (n=6) M (n=13) F (n=6)

completely satisfied  – real 
contour / shape of  the 
reconstructed auricular 
concha 

8 3 8 3

very satisfied - almost real 
contour / shape of  the 
reconstructed auricular 
concha 

– – – –

moderately satisfied 
- imperfections of the 
reconstructed auricular 
concha, or pinning of the 
operated ear or prominent 
earlobe of the operated ear 
are apparent 

3*

2#

1*

2#

3*

2#

1*

2#

slightly satisfied - unreal 
contour / shape of the 
reconstructed auricular 
concha, and pinning of the 
operated ear or prominent 
earlobe are apparent

– – – –

not satisfied - additional 
surgical revision is needed, 
unreal conchal shape,  
pinning of the operated 
ear prominent earlobe are 
apparent    

– – – –

M – male, F – female 
* patients with postoperatively confirmed pinning of the operated ear 
# prominent earlobe of the operated ear 
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