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Abstract

Extremely limited data are available for the treatment of helical rim keloids. The
purpose of the present study was to demonstrate the successful treatment of helical
rim keloids using surgical exicison followed by a newly designed pressure therapy
device. We treated 40 pure helical rim keloids in 36 patients with surgical excisions
followed by pressure therapy using a combination of magnets and silicone gel sheeting
for 12 hours over a period of 2 years, from May 2012 to February 2014, at tertiary
medical centre. The follow-up period was 18 months. Primary outcome was recurrence
of keloids. Secondary outcome was patient satisfaction as assessed by the Patient
Observer Scar Assessment Scale (POSAS). The overall recurrence-free rate was 95⋅0%
after a follow-up period of 18 months. Scores obtained from the POSAS showed that
most items were reported to be improved. This adjuvant therapy protocol resulted in
excellent outcomes in cases of helical rim keloids compared to previously published
protocols.

Introduction

Auricular keloids can appear months or even years after the
ear piercing and tend not to spontaneously regress and con-
sequently cause various patient morbidities such as cosmetic
disfigurement and psychological trauma.

Because of treatment challenges, numerous treatment
modalities including pressure therapy, cryotherapy, intrale-
sional steroid injection, radiation therapy, topical silicone-gel
sheeting application and various laser therapies have been
performed for auricular keloids.

Postsurgical pressure therapy has evolved as an important
adjuvant treatment for auricular keloids, and numerous pressure
earrings have also been tried in many institutions with their own
rationale (1–7).

To date, however, there have been limited studies regarding
keloids of helical rim compared to earlobe keloids (8–10).
As there have been increasing trends for multiple piercings,

∗Correction added on 27 January 2017, after first online publication: Tae
Hwan Park’s affiliation and correspondence address have been changed.

incidence of helical rim keloids are expected to increase as well.
Compared to those of earlobes, overlying soft tissue of helical
rim is relatively thin, and soft tissue itself is closely adherent to
auricular cartilage.

Key Messages

• our adjuvant therapy protocol resulted in excellent out-
comes in cases of helical rim keloids

• the overall recurrence-free rate was 95⋅0% after a
follow-up period of 18 months

• scores obtained from the POSAS showed that most items
were reported to be improved

Although we previously reported successful postsurgical use
of magnets for the treatment of auricular keloids, some patients
were presented with helical rim necrosis following excessive
application of magnets. For this reason, we came up with new
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adjuvant pressure tools, ‘Magsil’, using magnets and silicone
gel sheeting. The purpose of the current study is to demonstrate
our successful postsurgical use of ‘Magsil’ for the treatment
of helical rim keloids and analyse the long-term efficacy of
this new device to prevent keloid recurrence following surgical
excision.

Patients and methods

Forty patients with helical rim keloids were treated with sur-
gical excision followed by Magsil therapy over a period of 2
years, from May 2012 to February 2014, at tertiary medical
centre.

Inclusion criteria

(i) Primary keloids that were limited to a helical rim area
caused by ear piercings; the helical rim keloid was elevated
and extended beyond the dimensions of the initiating injury
lesion and the lesion was not treated previously and other areas
of the ear was not affected; (ii) female patients older than 18
years; (iii) patients for whom surgical excision with primary
closure was scheduled; and (iv) patients who did not undergo
additional ear piercings during treatment before final outcome
measurement.

Patients were excluded from the study if they were unavail-
able for follow-up, and all patients who were included agreed to
comply with the treatment protocol. Patients were also excluded
from the study if they received additional adjuvant therapy dur-
ing treatment or histological confirmation was not obtained.
All included patients consented to the requirement for final
follow-up after 18 months.

Intra and postoperative care, and follow up

and outcome assessment

All procedures were performed under local anaesthesia. We
excised the keloidal cores as completely as possible leaving
marginal skin to cover the defect. We closed wounds with
appropriate approximation using nylon 5-0 interrupted sutures,
and compressive hydrocolloid wound dressing was applied. All
keloids were sent out for histological examination to confirm
clinical diagnoses.

Patients were instructed to use the Magsil for approximately
12 hours per day for 4 months until the therapy was completed
as shown in Figure 1. During the adjuvant pressure therapy,
patients were frequently seen for follow-up for recurrence and
evaluation of the success of the therapy (Figures 1 and 2). In
all patients, a follow-up period of 18 months was applied to
assess treatment outcome, which was recorded as recurrence
or non-recurrence. The Patient and Observer Scar Assessment
Scale (POSAS) was used to evaluate overall patient satisfaction.

Statistical analysis

All statistical analyses were conducted using SPSS version 20.0
(SPSS, Inc., Chicago, IL). Descriptive statistics are presented as
means with standard deviations or as numbers and percentages.
A paired t-test was used to analyse the results of the POSAS at
baseline and 18 months, postoperatively. Two-tailed hypothesis
tests were considered statistically significant if P < 0⋅05.

Figure 1 Adjuvant pressure therapy using a combination of silicone gel
sheeting and magnets.

Figure 2 (A) A preoperative view of a sessile pattern keloid on the left
helical rim in a 21-year-old girl. (B) A postoperative view of the same
patient (Case 1).
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Figure 3 (A) A preoperative view of a pedunculated-pattern keloid on the
left helical rim in a 23-year-old girl. (B) A postoperative view of the same
patient (Case 2).

Results

Primary outcome

All patients completed the treatment protocol with a follow-up
interval of 18 months. Of these patients, 95⋅0% experienced
successful eradication of their helical rim keloids, whereas
5⋅0% had recurrences. The postoperative course was uneventful
without exception. The representative pre- and postoperative
views are shown in Figures 2 and 3.

Secondary outcome

Treatment with Magsil resulted in a statistically significant
improvement of most of the item scores of the POSAS in
terms of pain, itchiness, color, stiffness, thickness and irreg-
ularity of patient scale along with pigmentation, thickness,
relief and pliability of observer scale. The results are shown in
Tables 1 and 2.

Discussion

Keloids are a proliferative ailment of fibrous tissue secondary
to trauma, infection, surgery and other various causes (11).
Keloids have a tendency to recur after surgical excision alone,

with rates of 80–100% (12). Simple excision is thought to pro-
mote additional collagen synthesis resulting in regrowth (13).

In a current study, we adopted the POSAS that was developed
in 2004 for burn scar assessment and has since been validated
for several conditions such as linear scars and, more recently,
keloid scars (14–16). This scale has the benefit of incorporat-
ing patient opinion and can better assess symptoms such as pain,
itchiness and thickness (17). Nicholas et al. concluded that the
POSAS is a reliable and valid method of assessing keloid scars
in a clinical context according their study in 2012 (15). Our
POSAS results revealed that our protocol, using a combina-
tion of magnets and silicone gel sheeting, is very effective in
terms of pain, itchiness, color, stiffness, thickness and irregu-
larity of patient scale along with pigmentation, thickness, relief
and pliability of observer scale. This improved subjective and
objective scar characteristics is also evidenced by an excellent
overall recurrence-free rate of 95⋅0% after a follow-up period
of 18 months.

Keloids of the helical rim are less frequently seen than
those on the earlobe but are equally disfiguring (8). Therefore,
successful treatment of keloids of this anatomical location is
very important as well. However, extremely limited data are
available for the treatment of helical rim keloids. Sand et al.
reported a case of a large keloid on the helical rim that was
successfully treated with surgery, intralesional injection of a
combination of 0⋅5 ml triamcinolonacetonid and 2% scandicain
and a custom-designed silicon pressure clip (18). Rasheed and
Malachy reported their experience of six helical rim keloids in
five patients using surgical excision followed by split-thickness
skin grafting and postoperative steroid injection therapy at 2
weeks, postoperatively (9). Burm and Hansen demonstrated
their successful experience in seven helical keloids in seven
patients using surgical excision followed by full-thickness skin
grafting that was followed by multivitamins’ administration and
topical creams and sunscreen application (8).

As suggested by previous studies, huge helical defects fol-
lowing surgical excision of keloids can be a great recon-
structive challenge to many plastic surgeons. For this reason,
Burm and Hansen reported their successful experiences using
full-thickness skin grafting with marginal de-epithelialization
to reconstruct the defect following the excision of helical
rim keloids (8), while Rasheed and Malachy reported their
split-thickness skin grafting experiences as full-thickness skin
grafting is generally considered too unreliable over a poorly
vascularised bed such as a helical defect with exposed cartilage

Table 1 Results of patient scar assessment scale

Baseline Month 18 Statistical difference

Patient scar assessment scale Mean (SD) Mean (SD) P-value

Total Score 32⋅65 2⋅38 20⋅83 2⋅40 <0⋅001*
Pain 5⋅10 0⋅63 3⋅45 0⋅75 <0⋅001*
Itchiness 4⋅90 0⋅78 3⋅43 0⋅71 <0⋅001*
Color 5⋅45 1⋅11 3⋅68 1⋅10 <0⋅001
Stiffness 6⋅15 1⋅00 3⋅40 0⋅98 <0⋅001*
Thickness 6⋅58 1⋅11 3⋅45 1⋅11 <0⋅001*
Irregularity 4⋅48 1⋅34 3⋅43 0⋅81 <0⋅001*

*Statistically significant if P <0⋅05.
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Table 2 Results of observer scar assessment scale

Baseline Month 18 Statistical difference

Observer scar assessment scale Mean (SD) Mean (SD) P-value

Total Score 28⋅5 2⋅86 17⋅93 2⋅37 <0⋅001*
Vascularisation 4⋅28 1⋅06 3⋅98 0⋅97 0⋅103
Pigmentation 5⋅80 1⋅56 3⋅58 1⋅48 <0⋅001*
Thickness 7⋅03 1⋅39 3⋅13 1⋅07 <0⋅001*
Relief 4⋅68 1⋅21 3⋅68 0⋅83 <0⋅001*
Pliability 6⋅73 1⋅04 3⋅58 1⋅08 <0⋅001*

Figure 4 Schematic illustration of the microarchitecture of auricular
keloids. (A) keloidal collagen fibers; (B) haphazardly arranged dense
fibrous fascicles; (C) mixed dense fibrous collagen tissue with whor-
ling hypercelluar fibrous micronodules/fascicles and intervening loose
connective tissue with abundant vasculature; INF, inflammatory cell infil-
tration; WHFN, whorling hypercellular fibrous micronodules; DFT, dense
fibrous collagen tissue; BV, blood vessel (Reprinted with permission from
dermatological surgery) (20).

(9). However, as already suggested in our previous study, using
skin grafts and neglecting the initial step on the reconstructive
ladder can expose patients to more risk than necessary. In addi-
tion, we think that closing defects with a skin graft using distant
tissue would make keloids vulnerable to recurrence as well as
poor color and texture match, which consequently contributes
to poor patient satisfaction (19).

Different from the surgical approach to earlobe keloids, we
did not excise all the skin covering the keloidal core. Rather, we
left some marginal skin that would mange to cover the resul-
tant defect. This conservative surgical approach is based on
our previous histopathological collagen architecture of auric-
ular keloids as shown in Figure 4. Part C was probably the
main cause of keloid recurrence, and ‘WHFN’ (whirling hyper-
cellular fibrous micronodules) consisted of densely compacted
activated young fibroblasts, more than twice the rate in other
parts, so that these might serve as a proliferating centre of keloid

collagen structure (20). If surgeons can eradicate this Part C,
proliferating the centre of the keloid collagen structure, and
leave some of part A to cover the defect, recurrence might not
be a great issue. The application of silicone gel sheeting to
the ears is inconvenient and bothersome. Additionally, they are
easily dislocated, and they are not conventionally used for the
treatment of auricular keloids despite their known mechanism
of actions such as greater occlusion and hydration, higher tem-
perature and changes of collagenase kinetics. However, by man-
ually inserting magnets into silicone gel sheeting, the sheeting
serves as effective padding between magnets and intervening
soft tissue. With this padding effect, we do not see any derma-
tological problems or skin necrosis in the current case series.
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