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Intralesional cryotherapy – A pilot study of African
treated for keloids plastic surgery
Amina Abubakar, Samuel Okpechi
Department of Surgery, University of Abuja Teaching Hospital, Gwagwalada, Abuja.

ABSTRACT
Objective: There is a high prevalence of keloids among Africans and Asians. It is a huge burden on the public
health system. This presentation is a pilot study on the effectiveness of intralesional cryotherapy in treating
keloids in African.
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Material and Methods: Eleven patients were recruited from the surgical outpatient department and treated with
a single exposure of intralesional cryotherapy. They were monitored for 12 months.
Results: The 11 patients were treated with 12 keloid lesions. The patients consisted of seven males (63.6%) and
four females (36.4%). Their age ranged from 18 years to 45 years. The chest region accounted for 46.6%, the
head and neck was 46.7%, and the mons pubis 6.7%. In 1 year of follow-up, ten patients had total resolution of
symptoms, while one patient did not have any improvement of symptoms.
Conclusion: The treatment of keloid thus far has continued to be a challenge to both the African and the
doctors. Intralesional cryotherapy presents a novel way of treatment that holds a lot of promise for the
African.
Keywords: Cryotherapy, African, Keloids

INTRODUCTION
Keloids are cosmetically disfiguring benign fibrous outgrowths, which present as a major
therapeutic dilemma due to their frequent recurrence.[1,2]
Keloids have affected patients and a source of frustration for treating surgeons. They result from
excessive collagen deposits, etiology of which remains elusive and commonly affect 4.5–16% of
the general population.[3,4]
The etiology of keloids remains unknown. Although it is suggested that a relation exists with
wound tension, sex hormones, sebaceous gland activity, melanocyte concentration in the
overlying keratinocytes, and genetic predisposition, no single theory has proven in all aspects of
keloids.[5-7]
The highest incidence is seen in patients with darker skin, whereas the Mediterranean, South
Americans, and Asians are slightly less affected, and Caucasians are the least affected (<1%).[6,8]
Patients at high risk of keloids are usually younger than 30 years. The sternal skin, shoulders and
upper arms, earlobes, and cheeks are most susceptible to developing keloids following wound
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healing.[2] High-risk trauma includes burns, ear piercing, and
any factor that prolongs wound healing.[1,3]
Keloids are often visible on earlobes or so large that they are
visible through clothing, which becomes a major psychosocial
burden. Keloids also give rise to pain and pruritus in 80% of
keloid patients.[6,8,9]
Keloids have been shown to respond to excision, radiation,
pressure therapy, intralesional corticosteroids, interferon and
fluorouracil therapy, topical silicon and dressings, and pulse
dye laser treatment.[10] All of these have been shown to be
associated with some percentages of recurrence.[3,4,10-15]
Cryotherapy (CryoShape[16]) is a safe and effective treatment
of keloids. Intralesional cryosurgery has been shown to bring
about significant improvement in keloids.[17]
Melanocytes, the cells that produce skin pigments, are located
more at the surface of the skin and are sensitive to extremely
cold temperatures. The intralesional method has been shown
to result in more moderate but longer-lasting temperature
reductions. Contrasting with contact and spray therapies,
with this method, the tissue area that gets the coldest is inside
the scar, further away from the scar surface and is less likely
to kill off melanocytes.[18]
The first true cryosurgery was performed in the late
19th century by a dermatologist Campbell White who used
solid CO2 as a cryogen.[19-21] Liquid nitrogen with a boiling
point of −196°C is the most widely used. Cryogens can
be delivered to the tissues in various ways, for example,
cryoprobes and open spray nozzles of variable sizes with
which a very fine control can be achieved. The spray is
emitted from a distance of 1–2 cm from the target site and
at a 90 degree angle to it. This therapeutic modality makes
use of local freezing for controlled destruction or removal of
living tissues.[18,22,23]
This study aims to report the outcome of intralesional
cryotherapy on African. The objectives are to find a more
effective means of treating keloids in the black race and to
in the long-term reduce the burden of treating recurrence on
the public health system.

MATERIAL AND METHODS
This is a report on the progress of 11 patients who were
consecutively selected at the plastic surgery outpatient clinic.
No exclusion criteria were excluded from the study.
Ethical clearance obtained and consent forms duly were
signed by the patients before the procedure.
Materials for intralesional cryotherapy included cryoprobe
(Etgar Group International Limited) [Figure 1] which was
attached to a 500 ml canister of liquid nitrogen, anesthetic
agent, plasters, antibiotic ointment, and sterile gauze.
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Technique
After cleaning the keloid with disinfectant [Figure 2], the scar
and underlying tissue infiltrated with the local anesthetic.
The keloid is pinched with one hand, while the cryoprobe is
pushed into the scar about 5 mm below the surface and run
parallel across the longest axis of the scar until it reaches the
other sides.
The liquid nitrogen gas is released, and ice balls [Figure 3]
will form along with the probe until the keloid is completely
frozen.
The flow of liquid nitrogen is stopped, and the probe is left in
the keloid for a couple of minutes to thaw before it is taken out.
Sterile gauze is applied to the keloid to cover the penetration
sites.
The keloid is cleaned twice a day with warm water and an
antibiotic ointment applied until fully healed.[18]

RESULTS
Intralesional cryotherapy was done for11 patients; each
patient had one exposure. The sex distribution was seven
(63.65) males and four (36.4%) females aged from 18 years
to 45 years. The keloids were distributed thus: Three on
the scalp (13.3%), three on the face (20%), one on the ear
(6.7%), seven on the chest with five on the sternum, one
on the infraclavicular region (46.7%), one on the breast
(6.7%), and one on the mons pubis (6.7%) [Table 1]. Five
patients had two or more keloids treated. Each patient had
several follow-up visits with good flattening of the scars,
absent pain, and itching on scars and improvement of
pigmentation [Figure 4]. All patients had hypopigmentation
along the needle tract which subsided with follow-up. One
patient reported no improvement in his symptoms. There
is no report of recurrence in the patients that responded
12 months after the procedure [Table 1].

DISCUSSION
This was an observational study and a pilot to a larger study.
It is the first study that consisted of all dark-skinned patients
Table 1: Distribution of the keloids on the body.
Location
Scalp
Ear
Face
Chest
Breast
Mons pubis
Total

Number of keloids

Percentage

2
1
3
7
1
1
15

13.3
6.7
20
46.6
6.7
6.7
100
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and the first in Nigeria. The burden of keloids in the black
African race has been put at 6–16%[24] with the general rate of
recurrence of 60–80% after surgical treatment.[25]
The treatment for keloids has been legion from intralesional
corticosteroids which were regarded as the best, which
inhibits alpha-2 macroglobulin with the treatment
running over 6 months.[26] Other injectables include 5FU,
triamcinolone, and bleomycin either individually or as
combined therapy. All of these involve several injections over
the treatment course. Although surgical excision of keloids
leads to an immediate esthetic outcome,[27] as a monotherapy,
it has a 70% recurrence rate.[26] Surgery also has added
risks from anesthesia and the surgical risks.[27] Shepard and
Daeber, in 1982, were the first to record success in the use
of cryotherapy in the treatment of keloids. They used contact
cryotherapy, though treatment was successful patients that
were left with residual skin hypopigmentation.[28] It was
also followed by a 30% recurrence rate; thus, this method
was relegated to the archives until Mende[29] and Zouboulis
and Orfanos[30] in their studies showed that repeat contact
cryotherapy resulted in decreased cases of recurrence.

Intralesional cryotherapy was first developed to avoid the
complications of the conventional method.[31] This method
was further refined by Prof. Har-Shai,[32] this study was
modeled after it.
The success rate recorded with intralesional cryotherapy
has been documented mainly in the Caucasians with a zero
percent recurrence in 18 months.[26] The complications
recorded in patients treated with contact cryotherapy, which
include skin atrophy and hypopigmentation[33] were reduced
with the use of the CryoShape probe. These complications
are worse in darker skin.[34]
In this study, all of our patients were African. The temporary
skin changes reported by Gupta et al. were recorded, but
this resolved in 12 months. The patients recorded relief of
all symptoms – itching, pain, and enlargement. The largest
keloid [Figure 2] had flattened in 4 months, and pigmentation
had normalized in 12 months [Figure 4].

Figure 1: Cryotherapy probe and liquid nitrogen canister.

Figure 3: Auricular keloid with ice ball immediately after
cryotherapy.

Figure 2: Auricular keloid before cryotherapy.

Figure 4: Eighteen months after cryotherapy.
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Studies have should keloids to have a recurrence rate of up to
75% within 12 months of treatment,[35,36] none of the patients
in this study had recurrence during follow-up. It has been
observed that intralesional cryotherapy cases pathological
scar tissue induce the differentiation of abnormal keloidal
fibroblasts toward a normal phenotype.[37] This leads to the
fibroblast shifting toward a higher ratio of collagen III to
collagen I.
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CONCLUSION
The burden of keloids in Africa has been stated by several
authors.[38-40] Intralesional cryotherapy may offer a solution
to the multitude of keloid patients of African descent, as
reflected in this pilot study. A larger study is necessary to
explore the full benefit of this treatment option.
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