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ABSTRACT

Management of auricular defect is still a challenge for reconstructive plastic surgeons. The complexity of anatomy
and shape will make the reconstruction complicated. It is also inevitable that choosing the right donor to close the
defect that resembles the original contour is one of the success indicators of any ear reconstruction. There are wide
selections of techniques for the management of auricular defect. Retroauricular flap is one of the best choices in
auricular reconstruction due to its vascular richness, low of failure rate, similarity of tissue contour and the ease of
closing the donor-site defect primarily. This article reported three cases of auricular defect with various causes:
crushed injury, human bite, and tumor excision. Two stages of surgeries were performed on all three patients. After
sufficient debridement, the ear defect is planted beneath retroauriculomastoid dermis. The second stage, three weeks
from the first surgery, the donor flap is separated from it host. One week follow up after the second stage surgery, all
of the post-operative wounds showed no signs of infection, minimal scar formation and has satisfied aesthetic
outcomes. The retroauricular flap has the advantages of simple dissection, low failure rate and has a good shape,
texture, color for a very good aesthetic results. This flap may be considered as a good solution in the management of
auricular defect and a flap bank for ear reconstruction.
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INTRODUCTION

Auricular prime role in contributing to the facial
symmetry, presence of cartilage, direct exposure to
external forces makes it as a vulnerable organ for defect
formations. There are different causes for auricular
defects including traffic accidents, tumor excision, bites,
sports injuries, falls and burns.}®* Absence of some parts
of the auricular or ear is a considerable aesthetic problem.
If it is not properly managed at the time of initial insult, it
can be disfigored for patients and may require multiple
procedures for repair which can often cause the patient
severe psychological distress.*® Every year, more than
one million patients in the developed world undergo
some kinds of procedures involving cartilage
reconstruction.”® Auricular reconstruction surgery is a
challenging plastic procedure that requires great expertise
and expert knowledge of the various techniques

available.* The complexity of anatomy and shape will
make the reconstruction complicated. To ensure a
successful ear reconstruction with satisfactory aesthetic
results, needs to put attention in manipulation and
availability of well-vascularized functioning tissue such
as decreased tension at the site of reconstruction to ensure
tissue vitality, aesthetic considerations and patient
expectations as the psychosocial benefits. At times the
amputee may be lost and this will be more difficult to
reconstruct. The plan will depend on the remaining
auricular components and its neighboring available
tissue.>1!

There are wide selection of techniques for management
of auricular defect.>® The defect can be managed by
reconstructive plastic surgery technique, from primary
repair, local flaps and regional flaps, skin graft, insertion
of autogenous rib cartilage framework under the skin, or
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using prostheses made of synthetic material.® Extensive
injuries often involve multistage procedures for optimal
repair. It is not uncommon to report that the higher
complexity of a technique is directly proportional to the
higher failure rate of a procedure.*1°

Retroauricular skin flaps is one of the simplest and
widely used in regional flaps that considered an ideal skin
bank that perfectly matches close to the defect in terms of
color, texture, provide a well-vascularized environment
for ear reconstruction and has low rate of failures.®® The
skin in the retroauricular area is relatively relaxed, the
donor site can be closed with minimal tension. The donor
site scar is acceptable and can be concealed by hair.® In
this study, authors presented three cases auricular defect
caused by crushed injury, human bite, and soft tissue
tumor with two stages of reconstruction using
retroauricular flap technique at Mangusada Hospital,
Badung, Bali.

CASE REPORT
Case 1

A 52 vyear-old male presented to the emergency
department with 1 day history of motorcycle accident. He
was fully awake but noted to have right auricular crushed
injury. No other injury was identified clinically and
radiologically. On ear examination, there was some parts
of skin and cartilage of scaphoid fossa, helix and anti-
helix were missing (Figure 1). No entry wound was
visible, no hearing disturbance and no active bleeding.
The patient remained haemodynamically stable and was
taken to the operating room for auricular reconstruction
under general anaesthesia.

Figure 1: Initial defect on the right ear. Missing some
parts of skin and cartilage of scaphoid fossa, helix
and anti-helix.

Prophylactic procedures including anti-tetanus and
antibiotic one hour before surgery were administered.
The remaining auricle was debrided, irrigated with
normal saline and the recipient side was prepared (Figure
2). Incision was made at retroauricular area, undermined
and formed a pocket that suits the size of recipient site.
Some of retroauricular skin were elevated to form a skin
flap and advanced to cover auricular defects anteriorly.
The skin were sutured appositionally with multiple
interrupted 5-0 nylon sutures.

Figure 2: Debrided remaining auricle.

The sutures were removed on postoperative day 7, no
tissue necrosis were observed (Figure 3).

Figure 3: A) The right auricle before sutures removal.
B) The right auricle after sutures removal.

The patient underwent second stage procedure 18 days
after the first surgery. On examination there were no
inflammation, ischemia or skin necrosis. The auricle was
released, closed primarily by sutures and the auricular
structure-like was restored (Figure 4).
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Figure 4: A) Anterior view of post-released
retroauricular flap. B) Retroauricular view of post-
released retroauricular flap.

The patient had a good recovery 7 days after the second
stage surgery (Figure 5). Skin sutures were removed and
it showed to have a good outcomes with minimal
swelling. The donor area has an excellent healing as well
as cosmetic outcome. No infection developed, and the
patient was adequately satisfied with the final results of
reconstruction.

Figure 5: A) Anterior view of 7 days post-released
retroauricular flap. B) Retroauricular view of 7 days
post-released retroauricular flap.

Case 2

A 52 year-old compos mentis male presented to the
emergency department with 20 minutes history of bitten
by a mentally ill person with a good general condition.
On physical examination, there was right auricular defect
with some parts of skin and cartilage of scaphoid fossa,
helix, antihelix and some part of lobule were missing
(Figure 6).

No entry wound was visible, no hearing disturbance and
no active bleeding. The patient  remained
haemodynamically stable and was taken to the operating
room for auricular reconstruction under general
anaesthesia.

Prophylactic procedures were administered before the
surgery. After irrigated with normal saline and debrided,
the amputated auricle wash then planted into the pocket
of retroauricular flap as in the previous case. The first
stage suture were removed 7 days later and no tissue
necrosis were observed (Figure 7).

Figure 6: Initial defect on the right ear. Missing some
parts of skin and cartilage of scaphoid fossa, helix,
antihelix and some part of lobule. Debrided
remaining auricle.

Figure 7: The right auricle 7 days after the first stage.
Some sutures removal.

The patient underwent second stage procedure 18 days
after the first stage surgery. The auricle was release from
the pocket and then suture (Figure 8). Seven days after
the second stage surgery, skin sutures were removed and
its showed to have a good healing as well as cosmetic
outcome. No infection developement, minimal swelling
and redness at the site surgery,and the patient was
adequatly satisfied (Figure 9).
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Figure 8: A) Anterior view of post-released
retroauricular flap. B) Retroauricular view of post-
released retroauricular flap.

Figure 9: Anterior view of 7 days post-released
retroauricular flap.

Case 3

A 67 year-old male patient was referred to the department
of plastic surgery with a black slowly growth mass at left
auricle since ten years ago.

No history of mass pain, itchiness, bleeding, and
discoloration. On physical examination there was an
irregular, solid, immobile mass 2 x 2.5 x 3 in centimeters
involving helix of auricle (Figure 10). The patient refused
to do Pathological examination.

The patient was submitted to the operating room for mass
excision under general anaesthesia. After the mass
excision, there was cartilage exposed of the scapa,
anterior and posterior helix of the auricle (Figure 11).

No cartilage involved noted. The exposed cartilage was
then planted into the pocket of retroauricular flap (Figure
12).

Figure 10: A) Anterior view of mass on the left ear. B)
Retroaurikular view of mass on the left ear.

Figure 11: Initial defect post soft tissue tumor excision
on the left ear. Missing some parts skin of scapa,
anterior and posterior helix of the auricle. A) Anterior
view of exposed cartilage. B) Retroauricular view of
exposed cartilage and retroauricular pocket.

Figure 12: The anterior view of left auricle before
sutures removal. The original cartilage frame was
still intake.
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The patient had a good recovery 7 days after the second
stage surgery (Figure 13). Skin sutures were removed and
have a good outcomes with minimal swelling. The donor
area has an excellent healing.

Figure 13: A) Anterior view of suture removal. B)
Retroauricular view of suture removal.

DISCUSSION

The first and second patients came to the hospital was
initially evaluated and managed according to the advance
trauma life support procedures. Both of them had a
normal primary survey (Airway, Breathing and
Circulation) examination results, on the secondary survey
examination there were ear defect. The third patient was
came to the department of plastic surgery, planned for ear
mass excision that will expose the cartilage and made it a
challenge to close.*?

We administered anti-tetanus prophylaxis at the first and
second case, because these avulsed wound trauma were
categorized as a containing devitalized, dirty wound and
had unclear history booster within 10 years.**> On the
third case, we didn’t administer anti-tetanus prophylaxis,
because the tumor excision wound defect is categorized
as a sterile wound. We also used intravenous prophylactic
antibiotic 1 gr of Ceftriaxone that is generally
recommended for skin flora treatment twice per day in 3-
5 days at pre and post reconstruction for all patients.'>

The management continued with an elective
reconstruction surgery in the ear defect in the operating
room under general anaesthesia. A human bite and crush
injury wound that categorized as a dirty wound have a
relatively high risk of becoming infected, therefore
intensive wound rinsing and cleaning is a mandatory.
Devitalized wound edges are carefully excised. The
remaining skin is then readapted.'¢7

All patients on this case reports were managed using two
stages retroauricular flap of plastic reconstruction surgery
technique. A flap is mainly effective for reconstruction in
one third auricular defects, which connecting the
auricular helix with the retroauricular tissue. In addition,

reconstruction for auricular defect cases is also chosen
due to a wide defect (>2.5 cm), which no longer can be
repaired by resection and primary closure (<1.5 cm), but
should be done by flap techniques that include multi-
stage reconstruction operations.*18

The retroauricular skin flap is ones of the technique that
can be used to reconstruct an ear defect. This is a
random-pattern flap with rich vascular supply based on
branches of the posterior auricular, superficial temporal
and occipital arteries. This technique uses retroauricular
skin to cover the cartilage. It involves dermabrading and
de-epithelializing the avulsed segment prior to
reattachment to its original position.* The use of a wide
based pedicle will maximize the availability blood supply
from the rich vascular retroauricular skin, thereby
increasing the success rate of the reconstruction
procedure.171°

The main disadvantage of this flap is the need for two
stages to complete the procedure. The first stage is widely
undermining the skin over the retroauricular region onto
the mastoid and advancing that tissue to cover the
posterior surface of the avulsed segment. Two to four
weeks after allowing re-epithelialization, the segment is
placed in the skin over the retroauricular region and a
second-stage procedure will remove the repaired region
from skin over the retroauricular. A retroauricular skin
then raised, in which the reattached portion of the auricle
is placed.**"

It is important to leave the flap for at least two weeks
before dividing and detaching it from the retroauricular
skin.  This allows for adequate collateral
revascularization, which is essential in preventing flap
loss. The longer we leave the second procedure, the more
amount of skin granulation will have taken place in the
secondary defect.!8202! These two stages technique were
suitable for all patients in these case reports. It was
simple, stable and have an acceptable final aesthetic
standard result even though there was no intact cartilage.

The third case result was the best among all cases, after
skin sutures was removed, it showed a good recovery and
outcomes with minimal swelling. There was cartilage
intact, the ear defect was made by a sterile excision,
planned with neat wound fringe, and followed direct
closure using retroauricular flap technique, thus
minimizing an inflammation of the wound excision
defect at the surgery site after seven days evaluation
when the second stage reconstruction was done. At the
first and second case, there was some delay time from the
accident, on the way to reach the hospital and until the
time to do an elective surgery to close the defect, thus
made a minimal inflammation of the wound excision
defect at the surgery site after seven days evaluation
when the second stage reconstruction was done.

Because the skin in the retroauricular is relatively relax,
the donor site on all patients can be closed with little
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tension by primary intention. It also had an excellent
result with a hidden donor area so that the scar is not very
noticeable.

CONCLUSION

The retroauricular flap is the most versatile option for
partial ear defect reconstruction. This flap may be
considered as a good solution in the management of
auricular defect as a flap bank for ear reconstruction. It
provides a simple approach for reconstructing any given
partial ear defect. It is well vascularized, which make it
safe to harvest. It does not cause a serious complication
or sacrificing healthy tissue. The technique used in these
case series provides acceptable results in the
reconstruction of auricular defects.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Chung JEREW, Chussi DC, Van Heerbeek N.
External auditory canal stenosis after traumatic
auricular  amputation. J  Craniofac  Surg.
2018;28(1):e87-€88.

2. Menon A, Alagesan G. Traumatic partial avulsion
of pinna reconstruction with Limberg flap. WJPS.
2018;7(2):231-234.

3. Zhang YZ, Li YL, Yang C, Fang S, Fan H, Xing X.
Reconstruction of the postauricular defects using
retroauricular artery perforator-based island flaps:
Anatomical study and clinical report. Medicine.
2016 Sep;95(37):1-5.

4. Lavasani L, Leventhal D, Constantinides M, Krein
H. Management of acute soft tissue injury to the
auricle. Facial Plastic Surg. 2010;26(6):445-50.

5. Mevio E, Facca L, Mullace M, Sbrocca M, Gorini
E, Artesi L, et al. Osseointegrated implants in
patients with auricular defects: a case series study.
Acta Otorhinolaryngol Italica. 2015 Jun;35(3):186-
90.

6. Mevio E, Facca L, Schettini S, Mullace M. Bone-
anchored titanium implants in patients with
auricular defects: three years and 27 patients’
experience. Int J Otolaryngol. 2016;2016.7.

7. Ciorba A, Martini A. Tissue engineering and
cartilage regeneration for auricular reconstruction.
Int J Pediatr Otorhinolaryngol. 2006;70:1507-15.

8.  Pickrell BB, Hughes CD, Maricevich RS. Partial ear
defects. Seminars Plastic Surg. 2017;31(3):134-140.

9. Ebrahimi A, Kazemi A, Rasouli HR, Kazemi M,
Motamedi MHK. Reconstructive surgery of

auricular defects: an overview. Trauma Mon.
2015;20(4):e28202.

10. Da Silva JC, Filho WG, Araujo BGDO. Ear
reconstruction after traumatic injuries. Rev Bras Cir
Plast. 2011;26(3):428-432.

11. Brent B. The acquired auricular deformity. A
systematic approach to its analysis and
reconstruction. Plast Reconstr Surg.
1977;59(4):475-85.

12. American College of Surgeons. ATLS: Advanced
Trauma Life Support for Doctors: student course
manual. 10" ed. Chicago: American College of
Surgeons; 2018: 2-59.

13. Rhee P, Nunley MK, Demetriades D, Velmahos G,
Doucet JJ. Tetanus and trauma: a review and
recommendations. Journal of Trauma and Acute
Care Surgery. 2005 May 1;58(5):1082-8.

14. Centers for Disease Control and Prevention.
Tetanus. [CDC Web site]. Awvailable at:
https://www.cdc.gov/tetanus/clinicians.html.
Accessed 23 January 2020.

15. Stevens DL, Bisno AL, Chambers HF, Everett ED,
Dellinger P, Goldstein EJ, et al. Practice guidelines
for the diagnosis and management of skin and soft-
tissue infections. Clini Infect Dis. 2005 Nov
15;41(10):1373-406.

16. Siegert R, Magritz R. Reconstruction of the auricle.
GMS current topics in otorhinolaryngology, head
and neck surgery. 2007;6:1-11.

17. Forte AJV, Alonso N, Freitas RS, Narayan D,
Persing J. Ear trauma: treatment and reconstruction.
A comprehensive approach. Rev Bras Cir
Craniomaxilofac. 2009;12(2):64-73.

18. Gupta P, Gupta NK, Agarwal MP, Gupta A, Jain A.
Post Auricular Flaps in Helical Rim Defect. People.
2016 Jan;9(1):40.

19. Schonauer F, Vuppalapati G, Marlino S, Santorelli
A, Canta L, Molea G. Versatility of the posterior
auricular flap in partial ear reconstruction. Plastic
Reconstruct Surg. 2010 Oct 1;126(4):1213-21.

20. Kim P, Lee KS. Retroauricular cutaneous
advancement flap. Austr Family Physic. 2012
Aug;41(8):601-2.

21. Cerci FB. Staged retroauricular flap for helical
reconstruction after Mohs micrographic surgery. An
Brasileir Dermatol. 2016 Oct;91(5):144-7.

Cite this article as: Roosseno RRN, Primawati. The
management of auricular defect using retroauricular
flap. Int J Res Med Sci 2020;8:1912-7.

International Journal of Research in Medical Sciences | May 2020 | Vol 8 | Issue 5 Page 1917



