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Abstract The incidence of basal cell carcinoma (BCC) on
the lower extremities of elderly patients, who have co-
morbidity, is rising. The surgical technique to treat those
skin neoplasms on the legs should take into account diffi-
culties in wound healing, dehiscence, or necrosis of the
surgical wound, failed skin grafting, and wound infection
due to blood supply and innervation disturbances and re-
duced quality of the skin. Spray/contact cryosurgery is one
of the well-established, older therapies for BCC and is
widely used with hardly any contraindications and with a
high cure rate. This case report is the first in the medical
literature to present a successful removal of two BCCs on
the leg of an elderly patient by employing a novel and new
intralesional cryosurgery technology.
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Introduction

Basal cell carcinoma (BCC) is the most common cancer in
Europe, Australia, and the USA and is showing a worldwide
increase in incidence by about 3–10% per annum [1, 2]. In
the medical literature, it has been reported [3–5] that the
incidence of BCC on the lower extremity has varied from
1.5% to 7.9%. It has been demonstrated [6] that in older
patients (mean age, 65 years), 2% had BCC on the lower
extremities. Betti et al. [7] have found that the incidence of
BCC on the limbs is increasing with age, i.e., 4.7% (in ages
younger than 40) and 11.2% (in ages older than 90).
Females had more BCCs on the lower extremities than
males. In the older ages, the predominant histological type
on the limbs was nodular BCC (51.7%).

Wang et al. [8] have reported that the prevalence of
peripheral arterial disease in males and females was 2.52%
and 3.66%, respectively, and was increasing significantly
with age. Mani et al. [9] have demonstrated that about 15%
of diabetic patients develop foot complications, and about
30% of patients had microvascular abnormalities in the legs.
Therefore, the surgical technique to treat those skin neo-
plasms on the legs of the elderly who have more co-
morbidity, i.e., blood supply and innervation disturbances
and reduced quality of skin, should take into account diffi-
culties in wound healing following surgery.

Spray/contact cryosurgery is one of the well-established,
older therapies for BCC which are widely used with hardly
any contraindications and with a high cure rate. The intra-
lesional cryosurgery technology (CryoShape, Etgar Group
Ltd., Kfar Saba) [10–16] is comprised of a 14-gauge,
straight, double-lumen needle with a sharp-cutting sealed
distal tip and a safety vent (Fig. 1). This new and novel
method has been extensively employed to treat hypertrophic
scars and keloids (HSK) [10–16]. The cryoneedle which is
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inserted into the core of the scar is connected by an adaptor
to a cryogun filled with liquid nitrogen, which is introduced
into the cryoprobe thereby freezing the scar tissue. It has
been demonstrated [10–13] that following a single cryo-
session, the average volume reduction for ear HSK was
67%, 60% for upper back and shoulder HSK, and 50% for
chest HSK. Following the cryo-treatment, significant allevi-
ation of subjective (pain/tenderness and itchiness/discom-
fort) and objective clinical symptoms (hardness and redness)
was documented [10–12] as well as almost no permanent
hypopigmentation [11]. The histomorphometric analysis has
demonstrated rejuvenation of the treated scars, i.e., paralle-
lization, and a more organized architecture of the collagen
fibers when compared with the pre-treated scars [10, 12]. In
addition, reduced numbers of proliferated cells in general
and myofibroblasts and mast cells in particular had been
documented in the cryo-treated scars [15]. Therefore, the
evidence-based scientific and clinical results obtained by
CryoShape in the treatment of HSK encouraged the authors
to further apply this method to treat skin BCC.

This case report is aimed to describe the successful re-
moval of two BCCs on the leg of an elderly patient by
employing the intralesional cryosurgery method.

Case report

An 80-year-old Caucasian female patient suffering from
hypertension and hypothyroidism was referred to our
clinic due to two skin lesions which have been growing
for the last year on the lower third of her right leg. On
examination, the 1-cm-diameter skin lesions were clini-
cally diagnosed as nodular BCC (Fig. 3, left). Bilateral
varicose veins on her legs were evident. Peripheral
pulses were palpated.

A punch biopsy of the two lesions diagnosed BCC
(Fig. 2a, b) but could not specify the distinct sub-type of
the BCC. The patient has refused surgical excision of the
tumors due to her fear from wound healing difficulties and
infection because of her varicose veins. Therefore, the intra-
lesional cryosurgery method was proposed and executed
under local anesthesia according to the pain control protocol
[16]. After the cryoneedle was inserted into the base of the
tumors, the cryoneedle was connected to a cryogun (Cryo-
Pro Maxi, Cortex Technology, Hadsund) filled with liquid

nitrogen which is introduced into the cryoprobe thereby
freezing the abutting tumor (Fig. 3, middle). After complete
freezing of the tumor is clinically evident, the cryoprobe
defrosts and is withdrawn. The length of the cryosurgery
treatment was 10 min (in each lesion). The patient was
instructed to wash the treated area daily and to apply an
antibiotic ointment. The patient was followed up until com-
plete healing was achieved after 2 months (Fig. 2, right). No
complications at the cryo-treated wounds were reported.

After 3 months, punch biopsies of the healed scars have
revealed no evidence of malignancy (Fig. 2c, d). The histo-
logical examination has revealed capillaries in the dermis
which are distributed in a lobular mode, reminiscent of
changes seen in stasis dermatitis. The dermal collagen was
normally structured.

The scars were flat and pale with a pleasing esthetic
result. No recurrence was evident at a follow-up of
24 months (Fig. 3, right).

Fig. 1 The intralesional cryoneedle (CryoShape)

Fig. 2 a Pre-cryo-treatment biopsy which demonstrates islands of
basal cell carcinoma distributed in the dermis, surrounded by prolifer-
ating capillaries and chronic inflammation (H&E, ×4). b Pre-cryo-
treatment biopsy demonstrates an immunohistochemical stain for
CD31 which displays an abundant capillary network that surrounds
the basal cell carcinoma islands (CD31, ×4). c Post-intralesional cryo-
surgery treatment of the previous tumor site showing the dermis and
epidermis free of tumor. The epidermis is normally structured. In the
deep dermis, a large and well-demarcated relatively round area of
dense fibrosis, haphazardly oriented elastic fibers, and a center dis-
playing loose fibrosis and a few capillaries (black arrow). This struc-
ture is reminiscent of an obstructed vessel; however, its size, content,
and anatomic location are suggestive for being the site in which the
cryoneedle had been introduced (Masson trichrome, ×4,). d Post-
intralesional cryosurgery view of the previous tumor site showing the
dermis and few capillaries, free of tumor (CD31, ×4)
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Discussion

Cryosurgery is one of the well-established, older therapies
for BCC and is widely used with hardly any contraindica-
tions and with a high cure rate of 99% after 5 years [17].
Cryosurgery has proven effective in the treatment of pre-
cancerous as well as malignant skin tumors, in particular
BCC. Part of the antitumoral effect of cryosurgery stems
from its ability to locally destroy neoplastic cells by inter-
rupting vital metabolic cycles, destabilizing cell membranes,
creating an adverse hyperosmolar environment, and forming
water crystals [18, 19]. These crystals can lead to cell lysis
and necrosis or cause mild damage that leads to apoptosis
[20]. This cryoimmunological response [18, 19] might ex-
plain the rare incidence of skin infection following cryosur-
gery [21].

The method of intralesional cryosurgery to treat BCC has
been developed by Weshahy [22], in which a curved hypoder-
mic needle with an open tip is introduced into the deeper part
of a cutaneous lesion thus freezing the base of the skin lesion.

The presented cryoneedle is a further refinement of this
technique. The sealed distal tip enhances the penetration into
the skin and causes less tissue trauma thanmight occur with an
open cutting tip. The inbuilt cryogen safety vent on the needle
housing prevents direct spillage of liquid nitrogen onto the
surrounding normal skin. Furthermore, the thicker diameter
(14 G) of the cryoneedle when compared with the hypodermal
needle (18 G) augments the cryo-injury of the tissue.

The significantly long hold time (10 min in this presented
case) is significantly longer when compared with the spray/
contact techniques which take only 20 to 30 s [21]. With this
long duration of freezing, the biochemical changes and the
growth of ice crystals are enhanced, increasing the rate of
cell death [23]. Long hold time and slow thawing rate would
maximize tissue destruction, especially in cancer cryosur-
gery [23].

Therefore, these major advantages of the intralesional
approach, i.e., thicker needle diameter with a sealed cutting
tip, lethal core tissue temperature lower than −22°C which is
abutting the cryoneedle [11, 12], significantly long hold
time [11] which enables a single freezing/thawing cycle to

cause complete lysis of the tumor cells, and destruction of
the skin tumor from “inside out” might make this method
more safe and effective than the spray/contact methods. This
report is the first description in the medical literature in
which this method was employed to treat BCC.

Cryosurgery wounds generally heal with minimal tissue
contraction, resulting in good cosmetic results and with min-
imal complications [21]. In the elderly, the risk of dehiscence
or necrosis of the surgical wound, failed skin grafts, and
wound infection in the legs are reduced by the cryosurgery
method. This simple-to-operate intralesional cryosurgery
method is safe to use and can easily be added to a pre-
existing cryosurgical unit. These promising results encourage
further investigational and clinical work to ascertain its merits
in the treatment of nodular BCC and its other subtypes, as well
as other malignant and precancerous skin tumors such as
squamous cell carcinoma and Bowen’s disease.
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