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Abstract
Background Basal cell carcinoma (BCC) is a very common skin cancer in Caucasians. Although rarely life-threatening, it can be
locally destructive and consumes a considerable amount of health expenditure. Treatments that are safe, cost-effective and can be
carried out in primary care with a high cure rate and good cosmetic results for selected cases of BCC need to be explored.
Aims This retrospective study was carried out to assess whether cryosurgery is a reasonable option for treating select cases of
basal cell carcinomas (BCCs) in primary care under local anaesthetic by an expert cryosurgeon.
Method The treatment and outcome of 184 consecutive, histologically diagnosed BCCs in 138 patients in one primary care
setting over a 5-year period was analysed.
Results One hundred (54%) BCCs were treated with cryosurgery, 57 (31%) treated by excision in primary care, 13 (7%) by
photodynamic therapy (PDT), 12 (7%) by referral to plastic surgery mostly for flaps or grafts and 2 (1%) by imiquimod 5%.
Conclusions Just over half of all BCCs in this survey were treated using cryosurgery (100 = 54%) and 79 were followed up for
more than 5 years. The cure rate with cryosurgery was 95% after 5 years (95% CI, 0.8686–0.9837) with an excellent or good
cosmetic outcome in 92%.
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Introduction

Although patients rarely die of BCC and less than 0.5% me-
tastasize [1, 2], they can cause considerable morbidity, affect
patients’ quality of life and take up a large proportion of health
expenditure. While plastic surgery (flaps or grafts) and Mohs
micrographic surgery consistently give high cure rates, the
availability and cost of care of these modalities usually re-
stricts them to high-risk tumours [3, 4]. Simple elliptical exci-
sion and non-excision surgical options such as curettage and
cautery, cryosurgery and topical treatments such as imiquimod
5%, when used in selected cases and by doctors experienced
in their use, can have high cure rates, good cosmetic results
and are low-cost options for many low and moderate-risk
BCCs [5].

The 5-year cure rate when treating NMSCs with cryosur-
gery by experienced practitioners has been consistently over
92.5% [6–11]. Cryosurgery has many advantages over

conventional excision surgery in particular with regard to
treatment times, treating many BCCs simultaneously, tissue
conserving, low-risk to underlying structures such as blood
vessels, nerves and cartilage, managing patients on anticoag-
ulants, cost of care and cryo-immuno-stimulation [12, 13].

Methods

This is a retrospective study of the outcome of the treatment of
184 consecutive histologically proven BCCs in one multi-
disciplinary primary care centre in Ireland from January 2008
until December 2011 by a practitioner with specialist training in
lesion recognition, cutaneous surgery and cryosurgery (DB).
All tumours were assessed with dermoscopy and histology.
Most nodular tumours were biopsied using a deep shave biopsy
followed by cautery which helped to shrink and debulk the
tumour before definitive treatment 2 to 4 weeks later when
the histology was available. Superficial tumours were usually
assessed by one or a number of punch biopsies, depending on
the size. Some tumours were assessed by incision or excision
biopsy. Tumours that were referred to plastic surgery or for
Mohs surgery included those with high-risk histological sub-
types (morpheaform, basosquamous (metatypical), sclerosing,
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mixed infiltrative or micronodular), BCCs in the pre- and
postauricular skin/sulci or the naso-labial fold and large tu-
mours on the face greater than 10 mm [3].

Treatment options included elliptical surgical excision,
cryosurgery, PDTor imiquimod 5% in primary care according
to standard protocols [http://pcsa.wpengine.com/groups/
guidelines/forum/topic/pcsa-guidelines-on-the-management-
of-nmsc/] or referral to the regional plastic surgery department
where they were usually treated by flaps or grafts.

Cryosurgery for all BCCs was carried out using a Brymill
Cryogenic Systems Cry-Ac® handheld liquid nitrogen gun
with various sized spray tips or cryochambers. Most BCCs
were frozen with the open-spray technique using the B, C or
E spray tips under local anaesthetic. The tumour and at least
4 mm of uninvolved surrounding normal skin was frozen as
quickly as possible using the appropriate sized tip on the
cryogun until the whole area was engulfed by the ice ball.
The freeze was then maintained for 30 s by using intermittent
bursts of spray from the cryogun. The tumour was left to thaw
out completely for 5 min before a 2nd freeze-thaw cycle was
carried out [14]. Thermocouples were not routinely used. The
wound was allowed to heal by secondary intention over the
following 2 to 4 weeks.

Some cryosurgery patients were treated using a Brymill
Cryogenic Systems cryochamber (6 mm, 10 mm, 16 mm or
20 mm) especially if a very deep freeze was required or if
surrounding structures such as the eye needed to be protected.
When using the cryochamber over bony structures such as the
inner canthus, the freeze was stopped once the ice ball adhered
to the periosteum. On the nose, ear and lip, the freeze was
stopped once the ice ball penetrated the area and was barely
visible or palpable in the opposite side of the ear, nose or lip
[13]. BCCs below the knee were not treated with cryosurgery
as the healing times are too slow.

Patients were followed up annually for a minimum of
5 years to establish evidence of recurrence, cosmetic outcome
(excellent, good, fair or poor) and any new pre-malignant or
malignant skin lesions using clinical, dermoscopic and histo-
logical assessment. A small proportion of patients (13) who
were unable to return to the clinic 5 years post treatment,
mostly because of extreme age, poor mobility or had emigrat-
ed, were assessed by telephone interview. They were invited
to return for a consultation if they had any features of a recur-
rence. Confidence intervals were calculated employing the
Wilson score interval with continuity correction.

Results

Two hundred and sixty invasive skin cancers (184 BCCs, 64
SCCs and 12 melanomas) were histologically diagnosed over
4 years in the clinic (Jan 2008–Dec 2011). One hundred and
eighty-four histologically proven consecutive BCCs were

diagnosed in 138 patients during this time. One hundred
patients with BCCs (73%) were referred to the practice by local
general practitioners for treatment, 28 (20%) were self-referred
and 10 (7%) patients were existing patients in the practice. The
average age of the patients was 66 years (range 20 to 91 years; 67
females and 71 males). The average size of the BCCs was
10 mm (range 2 to 36 mm) (Fig. 1). One hundred and six
BCCs were of the nodular subtype, 68 were of the superficial
subtype, 9 were of the ulcerating subtype and onewas infiltrative
(morphoeic). One hundred and thirty-one (71%) BCCs were on
the head and neck and 58 (31%)were in the high-risk areas of the
face (nose, ears and inner canthus) (Fig. 2). One hundred and
seventy-seven BCCs were new BCCs and 7 were recurrent
BCCs. Sixty-eight patients had 1 BCC and 70 patients had more
than one NMSC (one patient had 9 BCCs, one patient had 14
BCCs and one patient had 18 BCCs).

One hundred (54%) BCCs were treated with cryosurgery,
57 (31%) were treated by excision in primary care, 13 (7%) by
PDT, 12 (7%) by referral to plastic surgery for surgical treat-
ment (usually flaps or grafts) and 2 (1%) by imiquimod 5%
(Fig. 3). Twenty-four BCCs in 16 patients were lost to follow-
up within the 5 years (14 patients died, and 2 patients emigrat-
ed before the 5-year follow-up). Of the remaining patients, the
average follow-up was 85 months (range 60 to 124 months).
There were no serious side effects.

One hundred and sixty BCCs were followed up for more
than 5 years (Fig. 4). The cosmetic outcomewas excellent in 77
tumours, good in 69, fair in 7 and poor in 7. Of the patients with
poor cosmetic outcome (7), 4 were treated with cryosurgery and
3 were treated by plastic surgeons using flaps or grafts.

Eleven tumours recurred (7%) (7 sBCC and 4 nBCC, av-
erage size 14.5 mm, average age 68 years, location = trunk 4,
head + neck 2, inner canthus/eyelid 1, ear 1, nose 1, scalp 1
and leg 1). The average time to relapse was 34 months (range
6–108 months). Of the tumours that recurred, 5 had been
treated with PDT, 4 by cryosurgery and 2 by a plastic surgeon.
All the BCCs that relapsed were successfully retreated with
either cryosurgery (7) or referral back to plastic surgery (4).

One hundred (54%) BCCs were treated with cryosurgery and
most of these (83%) were on the head and neck areas. Of these
100 BCCs, 79 were followed up for more than 5 years. The cure
rate for the BCCs treated with cryosurgery was 95% (95% CI =
0.8686–0.9837) after at least 5-year follow-up with an excellent
or good cosmetic outcome in 92% despite the fact that 47% of
cryosurgery-treated BCCswere on the mask areas of the face (23
on the nose, 16 on the eyelids or canthus and 8 on the ears) [3]
(Fig. 2).

The vast majority of BCCs in this series were treated in
primary care (93%). Eighty-five percent of BCCs in this sur-
vey were treated surgically (cryosurgery or excision) in pri-
mary care with a cure rate of 97% (95% CI = 0.9206–0.9904)
after 5-year follow-up and an excellent or good cosmetic result
in 93% of cases.
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Discussion

This study shows that cryosurgery by an expert cryosurgeon is
a viable option for selected cases of BCCs in primary care
with a high cure rate, low-cost and excellent or good cosmetic
results in the vast majority of cases. Our results compare
favourably with results internationally even though most

high-risk tumours in the mask area of the face were included
in this series [4, 5, 7–11, 18]. One of the 4 BCCs that recurred
postcryosurgery was diagnosed as an infiltrative (morphoeic)-
type BCC, although it was thought to be a superficial BCC
after the initial punch biopsy before cryosurgery.

This is a small series of one expert cryosurgeon’s results
(DB). However, there are many variations in the method used
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for cryosurgery in the literature and success can be user-
dependent [15]. Further larger studies should be undertaken.
The minimum of 5-year follow-up and low dropout rate adds
strength to the findings in this series. Patients who died (13) or
emigrated (2) before the 5-year follow-up period were exclud-
ed from the analysis. The patients that were followed up by
telephone at least 5 years post treatment (13 patients with 14
BCCs) may have developed an inconspicuous recurrence but
the researchers were confident that this possibility was
negligible.

Although in this series all the BCCs treated by surgical
excision in primary care were clear after at least 5-year

follow-up, most of these excisions were in relatively easy
areas to cut such as the cheek, forehead, trunk, arms or upper
legs. BCCs in more difficult to cut sites and in high-risk sites
were mostly treated with cryosurgery or referred to plastic
surgery. Fortunately, the areas that are difficult to excise such
as the nose, inner canthus and ears are often easy areas to treat
with cryosurgery with a high cure rate and an excellent or
good cosmetic result [8–11].

Postoperative pain was rarely a problem postcryosurgery
[16].Hypopigmentation can be a problem in patients with skin
types 3 or higher. Skin or subcutaneous fat atrophy may occur
post cryosurgery for BCC especially in younger patients, but
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atrophy is rarely a problem for older patients whose skin and
fat are already thin as a result of ageing and UVL damage.

The lack of histologically proven clear borders is seen by
some doctors as a problem with cryosurgery. However, the
same can be said about PDT, imiquimod 5%, curettage and
cautery and radiotherapy. Even with surgical excision, stan-
dard vertical section processing of excision specimens allows
the pathologist only to examine at best 44% of the entire
margin [17].

The selective nature of cryonecrosis on different types of
tissues means that vital structures such as nerves, blood ves-
sels, bone and cartilage that are relatively insensitive to the
destructive forces of cryosurgery are not damaged. This en-
ables freezing over or through structures such as the nose,
eyelid, the lacrymal apparatus and the ear without damaging
underlying cartilage. However, great care needs to be taken
when freezing the edge of the nostril (anterior naris) [8] or the
rim of the ear [10] as notching may occur on these sites and a
different treatment may be required, especially in younger
patients where a good cosmetic outcome is paramount.

We have stopped using PDT for BCCs because of poor
cure rates and the cost of care [18, 19]. More recently, we have
been getting very good results by combining imiquimod 5%
with cryosurgery (immunocryosurgery) in patients who re-
spond poorly to imiquimod 5% alone and for some other
high-risk BCCs or high-risk sites [20].
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