
1 23

European Journal of Plastic Surgery
 
ISSN 0930-343X
 
Eur J Plast Surg
DOI 10.1007/s00238-016-1183-9

Intralesional cryosurgery for the treatment
of keloid scars following cochlear implant
surgery and removal of cholesteatoma

Ariel Roitman, Michal Luntz & Yaron
Har-Shai



1 23

Your article is protected by copyright and

all rights are held exclusively by Springer-

Verlag Berlin Heidelberg. This e-offprint is

for personal use only and shall not be self-

archived in electronic repositories. If you wish

to self-archive your article, please use the

accepted manuscript version for posting on

your own website. You may further deposit

the accepted manuscript version in any

repository, provided it is only made publicly

available 12 months after official publication

or later and provided acknowledgement is

given to the original source of publication

and a link is inserted to the published article

on Springer's website. The link must be

accompanied by the following text: "The final

publication is available at link.springer.com”.



CASE REPORT

Intralesional cryosurgery for the treatment of keloid scars
following cochlear implant surgery and removal of cholesteatoma

Ariel Roitman1,2,3
& Michal Luntz2,4,5,6 & Yaron Har-Shai2,3,7

Received: 17 December 2015 /Accepted: 8 February 2016
# Springer-Verlag Berlin Heidelberg 2016

Abstract The development of hypertrophic scars and
keloids is a relatively common complication of different
otologic procedures involving incision of the skin be-
hind the ear. This case report aims to describe the suc-
cessful treatment of keloids that developed following ear
surgeries that have been performed via a retro-auricular
approach (cochlear implantation and the removal of
cholesteatoma) by an intralesional cryosurgery method.
Two patients who were previously operated for an ex-
tensive pediatric cholesteatoma and one patient who
underwent a cochlear implant surgery have developed
large keloids at the radix helix. The keloids were treated

under local anesthesia by the intralesional cryosurgery
method. Over a 6-month period, the scars gradually flat-
tened and became paler and the clinical symptoms of
itchiness, pain, and tenderness have significantly been
reduced. No complications were documented, and there
were no recurrences in a follow-up period of 30 months.
This case report demonstrates that intralesional cryosur-
gery provides the surgeon with an effective method to
t r e a t ke lo id s ca r s fo l l ow ing the r emova l o f
cholesteatoma or cochlear implantation, thus improving
the quality of life and body image and enabling the
patients to use the implanted device in an adequate
and satisfactory way.
Level of Evidence: Level V, therapeutic study.

Keywords Keloid . Intralesional cryosurgery . Otologic
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Introduction

The development of hypertrophic scars and keloids is a
relatively common complication of different otologic pro-
cedures involving incision of the skin behind the ear.
Ajalloueyan et al. reported a range of 1.5–6.4 % of ke-
loids that developed in different age groups (<1 to
>4 years) following pediatric cochlear implantation surgery
[1]. Kempf et al. have stated a reduced incidence of ke-
loid formation of 2.43 % among pediatric patients in
whom cochlear implants were inserted surgically [2].
This rare and serious complication necessitated wound debride-
ment, cochlear implant removal, and skin coverage with a
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flap [3]. Tunkel recorded that following a Z-meatoplasty
for modified radical mastoidectomy in children, 1 in 29
operated ears has developed a keloid scar (3.4 %) [4].
Backer and Converse reported that following surgery of
protruding ears, the incidence of keloid scars developing
in the posterior auricular sulcus was 11 % in African
American population compared with 2.1 % in Caucasian
[5]. Leist demonstrated that following face-lift surgery,
11.8 % of the 119 patients have complaints regarding
the post-auricular scars [6]. Park and Chang have reported
that the ear is the most frequent location to develop ke-
loids in adolescence (12–18 years old) [7]. The develop-
ment of keloids at the retro-auricular area may be attrib-
uted to the creation of high skin tension following middle
ear or external ear surgery as well as an individual intrin-
sic abnormal response to extracellular signals causing ex-
cessive collagen production and decreased degradation of
fibrotic scar tissue [8]. Strohm has raised the possibility of
an individual predisposition for excessive fibrosis follow-
ing the excision of cholesteatoma [9].

Since the usual skin incision for cochlear implantation is
post-auricular and occasionally is extended beyond and ante-
riorly to the radix helix, keloid formation in this area can
prevent the patient from wearing the external device (the
sound processor), causing pain, tenderness, and itchiness,
which will prevent the patient from using his new cochlear
implant in a satisfactory and adequate way. Repeated surgical
excisions of the keloids might cause further complications
such as keloid recurrence, enlargement of the scars, magnet
wound, and skin flap failure and wound infection [1]. A retro-
auricular incision is used by most otologic surgeons for the
removal of cholesteatoma. The high recidivism rate of
cholesteatoma and the need for repeated surgery in many
cases predispose the growth of post-operative keloid in this
area.

Intralesional cryosurgery using a cryoprobe needle for the
treatment of hypertrophic scars and keloids has recently been
introduced [10–17] (Fig. 1).

We describe three patients in which a single
intralesional cryosurgery was employed to successfully
treat large keloids on the anterior radix helix following

cochlear implantation surgery and mastoidectomy for the
removal of cholesteatoma.

Material and methods

Participants

Three patients are included in this report. A 21-year-old
man underwent a cochlear implantation surgery in 1999
via a lazy S incision and a re-implantation surgery (via
a lazy S incision that followed the initial incision) in
2005 due to a device failure. The patient developed a
keloid scar on the right radix helix, which enlarged
during the next few years (Fig. 2a). The scar was ex-
cised and became much larger than before the scar ex-
cision procedure. The keloid interfered with the place-
ment of the device and caused pain, tenderness, and
itchiness. A 16-year-old youth underwent in 2005 a ca-
nal wall-up mastoidectomy for the removal of a
cholesteatoma with tympanoplasty and a second look
canal wall-up mastoidectomy 1 year later. The
cholesteatoma did not recur, but a keloid has developed
5 years after the second-look operation on the left radix
helix (Fig. 3a). A 14-year-old youth underwent a canal
wall-up mastoidectomy for the removal of cholesteatoma
3 years prior to his referral with a keloid scar on the
right radix helix (Fig. 4a). Upon referral the patient
underwent three intralesional steroid injections with no
improvement.

Method

Intralesional cryosurgery of the scars was suggested to
the patients, who all agreed to be treated by this method
[10–17]. Under translesional local anesthesia [17] with
Bupivacaine HCl injection, USP 0.5 % (Kamacaine
0.5 %, Kamada, Beit Kama, Israel), the cryoprobe
(CryoShape, Etgar Group International Ltd., Raanana,
Israel; approved by the FDA, CE, and Israeli Ministry
of Health), which consists of an elongated double-lumen

Fig. 1 The intralesional
cryoprobe (CryoShape)
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uninsulated needle with a safety vent and a closed sharp
cutting tip, is inserted into the long axis and mid-height
of the auricular scar [14]. The cryoneedle is introduced
into the core of the scar and is connected by an elon-
gation tube to a liquid nitrogen canister (CryoPro Plus,
500 cc, Cortex Technology, Hadsund, Denmark). By
activating the trigger of the canister, liquid nitrogen is
pressurized to flow through the needle, which leads to
the formation of an ice ball around it, thus causing the
abutting scar tissue to freeze completely (Fig. 2b). The
ice ball extends beyond the scar borders for about
5 mm to create a halo. Following the entire freezing
of the scar, the cryoneedle is withdrawn and the cryo-
surgery procedure is terminated.

Following the intralesional cryosurgery treatment, a
blister formed which drained for about a week. The

patients were instructed to wash the cryowound daily with
soap and water and to apply an antibiotic ointment
(Bactroban; Brampton, Ontario, Canada; mupirocin 2 %,
Taro Pharmaceuticals Inc.) twice a day. The patients were
scheduled for follow-up visits every 2 weeks until healing
of the wound by secondary intension took place, i.e., com-
plete epithelization with no discharge from the wound.
Thereafter, they were scheduled for periodic visits for a
30-month period. In each visit the treated site was
inspected and each patient was questioned about any com-
plaints or side effects during and after the healing period.
All lesions were photographed before, during, and imme-
diately after the freezing process as well as on each
follow-up visit. Over a 6-month period, the scars gradually
flattened and became paler and soft (Figs. 2, 3, and 4)
and the clinical symptoms of itchiness, pain, and

Fig. 2 A keloid on the right radix helix following cochlear implant
surgery in a 21-year-old male patient. Pre-operative view. b
Intraoperative view demonstrating two ice balls that develop on each
side of the penetration sites of the cryoneedle probe. c Post-operative

view demonstrating flattening of the scar 12 months following a single
cryosession. d The patient is using his new cochlear implant in a
satisfactory and adequate way following the cryotreatment

Fig. 3 A keloid on the left radix
helix following an excision of
cholesteatoma (third attempt) in a
16-year-old male patient. a Pre-
operative view. b Post-operative
view demonstrating a complete
flattening of the scar 24 months
following a single cryosession
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tenderness have significantly been reduced. No complica-
tions were documented, and there were no recurrences in
a follow-up period of 30 months (Figs. 2, 3, and 4).

The patient was allowed to place his cochlear implant pro-
cessor behind the ear 1 month following the complete healing
of the cryotreated wound.

Discussion

Various clinical options to treat keloids at the retro-
auricular area include [18] intralesional injection of cor-
ticosteroids (usually triamcinolone), core or complete
surgical excision and closure by a local skin flap or
full-thickness skin grafts, CO2 laser, application of sili-
cone gel sheeting, spray or contact cryosurgery, shaving
combined with cryotherapy [19], intralesional injections
of 5-fluorouracil or interferon, and radiation therapy or
brachytherapy with or without surgical excision.
However, there is no solid evidence that these methods
are effective in prevention of keloid recurrence [8,18].

It has been stated by Keveton that if an extensive
scar tissue or keloid develops following mastoidectomy,
the keloid should be excised [20]. It is well documented
in the medical literature that surgical removal of ke-
loids, although temporarily gratifying, is almost invari-
ably followed (50–100 %) by even more aggressive re-
growth of scar tissue [21]. Therefore, all efforts should
be made to use alternative therapeutic modalities, which
are not surgical, for the successful treatment of keloids.

The evidence-based novel intralesional cryosurgery
method for the treatment of hypertrophic scars and ke-
loids was recently introduced. This method was shown
to be effective in the treatment of auricular hypertrophic
scars and keloids [14] and has achieved significant su-
perior clinical results when compared with the existing
treatment modalities. In addition, it was demonstrated
that this method has significantly reduced the patient
concern and deformity scores in a scale from 1 (no
concern and or deformity) to 5 (severe concern and
deformity) in 11 patients in whom keloids developed
following aesthetic surgery including lop ear repair
[12]. It is concluded that intralesional cryosurgery pro-
vides the plastic surgeon with an effective method to
treat such scars following cochlear implantation, thus
enabling the patient to use his newly implanted device
in an adequate and satisfactory way throughout the day.

The intralesional cryosurgery method has two main
advantages over the spray or contact cryosurgery tech-
nique. Usually only a single cryosession is needed and
much less hypopigmentation due to better survival of
melanocytes has been shown. This is important when
dealing with patients with a darker-colored skin
[10,11,14–16]. These advantages have significant clini-
cal applications for the treatment of hypertrophic scars
and keloids, especially on the face, which is the most
crucial area of concern for patients. Furthermore, the
common treatment modalities for treating such scars re-
quire several treatments and a long post-treatment peri-
od with an uncertain outcome.

It has been documented by Gage that auricular cartilage
is more resistant to permanent freezing injury than the skin
is, and, therefore, perforation of the cartilage from cryogen-
ic injury is unusual even if freezing is carried through the
entire thickness of the ear [22]. Therefore, the intralesional
cryosurgery method when applied to the auricular area is
safe and will not cause damage or deformation to the carti-
lage and the ear.

To our knowledge, this technique of intralesional cryosur-
gery for treating keloid scars following cochlear implantation
and the excision of cholesteatoma is the first to be published in
the medical literature.

Different incisions are recommended [20] for cochlear im-
plantation such as BJ shaped,^ B

straight,^ Blazy S^ [23], Bendomeatal,^ Banteriorly based C
shaped,^ Binverted U shaped,^ and Bhockey stick^ [24], in
which each incision is analyzed for its advantages of blood
supply and cosmetic incision line.

Ajalloueyan et al. have reported that in their experi-
ence with the first 75 patients using the classic BC^

Fig. 4 A large keloid on the right radix helix in a 14-year-old youth
following excision of a cholesteatoma. a Pre-operative view. b Post-
operative few demonstrating a complete flattening of the scar 24 months
following a single cryosession
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incision, flap necrosis, and explantation of the device
occurred in one case [25]. Also in view of concerns
for the cosmetic result with the classic C-shaped design
of the flap, it was converted by the authors to a mod-
ified hockey stick design [23]. This Bnew^ designed
incision avoids devascularization of the flap and creates
a less visible incision line with minimal continuation
over the helix. In their report the development of keloid
scars was rare.

Therefore, when planning for otologic surgery, the
surgeon should consider the design of the flap and its
location in order to ensure optimal arterial supply and
venous and lymphatic drainage. This will have a bear-
ing on the possible growth of hypertrophic and keloid
scars. Furthermore, the surgeon should plan limited
retro-auricular incisions that will not extend forward to
the radix helix, which was shown to be a location that
has a high prevalence of the development of proliferat-
ing scars and keloids. Further studies are needed on a
larger scale to verify the above promising results and
which may also broaden the indication for application.
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