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Abstract

Background: Cryotherapy is a commonly discussed
method for treatment of basal cell carcinoma skin
cancer. Some uncertainty remains about its efficacy
relative to other modalities.

Objective: To determine the efficacy and adverse
events profile of cryotherapy for the treatment of
basal cell carcinoma compared to other therapeutic
options or non-intervention.

Methods: We systematically searched PubMed,
OVID, Cochrane Library, EMBASE, CINHAL, and
CANCERLIT databases for the following terms:
“cryotherapy”’, AND “basal cell carcinoma”, OR
“cryosurgery” OR “cryoablation” up to April 2018.
Two independent reviewers screened the results and
extracted the data. Study endpoints included basal
cell carcinoma recurrence, cosmetic outcome, and
healing time. Study quality was assessed using the
Jadad scale.

Results: Six clinical studies met our inclusion criteria.
The efficacy and safety of cryotherapy alone or with
curettage in the treatment of primary superficial and
nodular basal cell carcinoma was comparable to
photodynamic therapy and surgery, respectively.
Cryotherapy was inferior to radiation in terms of
recurrence rate. Most patients had better cosmetic
outcomes with photodynamic therapy and surgery
compared to cryotherapy alone, and cryotherapy
with curettage.

Conclusion: Current available data suggests
equivalent efficacy of cryotherapy alone compared
to photodynamic therapy or surgery, but inferior to
radiotherapy. More studies are necessary to draw
definitive conclusions.
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Introduction

Basal cell carcinoma a, a non-melanoma skin cancer
(NMSC) with the highest prevalence is diagnosed 4-
5 times more often than squamous cell carcinoma
[1]. The most common etiologic factor for basal cell
carcinoma is sun exposure, especially those with
light complexion [1, 2]. The growing use of tanning
beds and recreational sun exposure has increased
the incidence of basal cell carcinoma in younger
people [1, 2]. Therapeutic modalities for basal cell
carcinoma include definitive surgical excision and/or
Mohs micrographic surgery [1, 2], destructive
options, and non-invasive techniques. Commonly
used modalities include: electrodessication with
curettage [3], cryotherapy with or without curettage
[4, 5], radiation therapy [6], photodynamic therapy
[7], ablative laser [8], topical 5-fluorouracil [9], topical
imiquimod [9], intralesional interferon [10],
combination of therapies such as cryotherapy
followed by imiquimod [11, 12], or more recently,
inhibitors of the hedgehog pathway [13].

Cryotherapy is a long-standing method used for
basal cell carcinoma treatment. The objective of this
systematic review is to determine the efficacy, in
terms of recurrence rate and adverse events profile
of cryotherapy treatment compared to other
therapeutic options or non-intervention.

The research protocol with detailed methods is
available at PROSPERO (registration
CRD42016049157).
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Search strategy

A systematic review of the literature was conducted
to identify randomized controlled trials (RCTs) on
cryotherapy for the treatment of basal cell
carcinoma. We searched PubMed, OVID, the
Cochrane Library, EMBASE, CINHAL, and CANCERLIT
(up to April 2018). The following search terms were
used: “cryotherapy”, AND “basal cell carcinoma”, OR
“cryosurgery” OR “cryoablation”. There were no
restrictions placed on language, publication date, or
funding sources.

Study selection
Two independent reviewers (CTF and DE) screened
the search results using the eligibility criteria.

Inclusion and exclusion criteria

Relevant publications included Randomized
controlled trials) RCTs that investigated the use of
cryotherapy for the treatment of any basal cell
carcinoma type (Figure 1). We excluded systematic
reviews, studies reporting use of cryotherapy for
non-basal cell carcinoma, and use of cryotherapy in
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Figure 1. Flow diagram of study selection for systematic review.
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combination with another therapy (curettage was
allowed), such as photodynamic therapy, imiquimod
or 5-fluorouracil. We also excluded retrospective
studies, case reports, case series, in-vitro studies, and
animal studies. The study endpoints were provided
by each study including recurrence of basal cell
carcinoma at one year, two-year, 5-year follow-up.
Parameters assessed also included cosmetic
outcome, complete response at three months, and
healing time. No restrictions were placed on the
treated population.

Data extraction

Two reviewers (CTF and DBE) independently
extracted data from eligible studies, and
discrepancies were resolved through discussion.
Conflicts would be resolved by consulting a third
investigator. The data extraction form was entered
into the Systematic Review Data Repository
database (https://srdr.ahrg.gov/projects/1113).

Data synthesis

We performed an electronic screening of titles and
abstracts followed by the selection of full-text
publications that met the inclusion criteria.
Information on study concept, number of patients,
number of lesions, tumor location, interventions,
study outcomes, adverse events, and follow-up
intervals was retrieved. The study quality (range 1-5)
was independently assessed by two reviewers using
the Jadad scale for RCTs [14]. The Jadad is a 5-point
scoring system based on three criteria: two questions
evaluating for randomization and masking, and one
question for reporting withdrawals and dropouts. A
study is awarded one point if it is a randomized trial
and gets additional points if it is double-blinded and
if withdrawal and drop-outs are included. Points may
be lost if the randomization method is inappropriate
or if the method of blinding is inappropriate. Each
study was assigned a quality rating scheme [14-16].
In addition, allocation concealment was assessed
using the Cochrane Collaboration criteria [17]. Meta-
analysis was planned if studies with consistent
treatment methods and outcome measures could be
identified. Study consistency was to be assessed by |2
analysis if appropriate. Subgroup analysis was not
planned. If quantitative assessment was
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inappropriate, outcomes were to be reported
descriptively from available evidence.

Results

From the initial search, 2425 manuscripts were
obtained. Duplicate records were removed and
resulted in 1139 unique articles. After screening
titles, abstracts, and full-text, 6 RCT articles were
suitable for our systematic review (Tables 2-7), [18-
24]. These 6 RCTs examined the effectiveness and
safety of cryotherapy for the treatment of primary
superficial or nodular basal cell carcinoma, including
two studies using curettage for tumor debulking
prior to cryotherapy.

One RCT [18], (Hall, 1986) compared radiotherapy to
cryotherapy (Table 2), [16]. The study enrolled 49
patients in the radiotherapy arm with basal cell
carcinomas on the neck and face (40), eyelids (3), and
trunk (6). The cryotherapy arm had 44 patients with
basal cell carcinomas on the neck and face (30),
eyelids (6) and trunk (8). The tumor diameter was
categorized as less than 1cm, 1-to-2cm, and more
than 2cm. Patients in the radiotherapy arm were
treated with 130KV and 5mA with different
fractionation regimens depending on tumor size.
Tumors less than 10mm received 5 fractions of
700cGy in 5 days or 3x650cGy at weekly intervals,
whereas tumors over 10mm were illuminated with
375cGY in 10 treatments administered over 12 days.
Cryotherapy was performed with a spray gun, two
freeze cycles of 60 seconds with a thawing interval of
90 seconds over the face and trunk; it was similarly
performed around the eyes with addition of a local
anesthetic. A thermocouple needle was used to
monitor freezing temperatures (recorded between
-25°C and -30°C). During the follow-up intervals at
four weeks, 6, 12, and 24 months post-treatment,
patients were assessed for tumor recurrence (proven
histologically) and cosmetic appearance. Outcome
assessment (such as tumor recurrence) was based on
the intention-to-treat principle. At one-year follow-
up, the radiotherapy group showed 4% tumor
recurrence compared to 39% in the cryotherapy
group (no P value reported). In light of this finding,
enrollment was halted. At the two-year mark, no
further recurrence was noted in either group.

-3-

Cosmetic outcome was recorded at one-year based
on mean score for atrophy, scarring, pigmentary
change, and overall photographic score. No
differences were detected, although no P value was
reported. Adverse events such as pain, discharge,
and bleeding were reported as similar in both
groups. Finally, the authors concluded that
cryotherapy was not an acceptable treatment for
basal cell carcinoma given the recurrence rate and
lack of cosmetic advantage [18].

A non-blinded prospective phase Il clinical trial
(Table 3) [19] compared photodynamic therapy with
topically applied delta-aminolevulinic acid to
cryotherapy for nodular and superficial basal cell
carcinoma located on the trunk, head and neck, and
extremities [19]. A 20% weight-based delta-
aminolevulinic acid was applied under occlusion
over the lesion. Six hours later, the lesion and
marginal zone were irradiated with Nd:YAG laser at
635nm at 5kHz (pulse width of 100ns; light dose of
60J/cm?). Cryotherapy was performed using a spray
technique with a double freeze cycle of 25-30
seconds and thawing time between 2-4 minutes
depending on tumor size and thickness. It was not
specified whether the assessment of the outcomes
(such as tumor recurrence) was based on the
intention-to-treat principle or per protocol. At three
months, any residual or recurrent tumor that was
proven clinically and histopathology was re-treated
and similarly, a final evaluation was done at 12
months. The study reported significantly higher
percentage of lesions needing to be re-treated in the
delta-aminolevulinic acid-photodynamic therapy
group (30%, in particular the superficial type of basal
cell carcinoma) compared to the cryotherapy group
(3%), although no P value was reported. The study
showed no difference in lesions that persisted on
histopathology at the 12-month evaluation (P>0.05).
Healing time characterized by diminution of leakage
and edema was significantly shorter with delta-
aminolevulinic acid-photodynamic therapy (P<0.01).
The cosmetic outcome was based on the scoring of
pigmentation, scarring, and tissue defect. The results
were in favor of the delta-aminolevulinic acid-
photodynamic therapy group (P<0.001). The adverse
events included pain and discomfort in the delta-
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aminolevulinic acid-photodynamic therapy patient
and one bacterial infection in a cryotherapy patient.
There was one death in each group that was
unrelated to either treatment at the three months
follow-up. The study concluded that both
treatments were equivalent in terms of efficacy, but
delta-aminolevulinic acid -photodynamic therapy
was more favorable for patients in terms of healing
time and cosmetic results. They also concluded that
a second irradiation cycle would benefit patients
with bigger lesions and the superficial type of basal
cell carcinoma [19].

A phase Il clinical trial (Table 4), [20] compared
photodynamic therapy with topically applied delta-
aminolevulinic acid to cryotherapy for nodular (48
tumors) and superficial (35 tumors) basal cell
carcinoma located on the trunk, head and neck, and
extremities [20]. Photodynamic therapy was
performed on 24 nodular basal cell carcinomas and
20 superficial basal cell carcinomas with 20% delta-
aminolevulinic acid. After a 6h-interval, the lesions
were irradiated using a frequency doubled Nd: YAG
laser (635nm light emission; 60J/cm?light dose; 10-
20min exposure depending on the size of the tumor),
[20, 21]. Cryotherapy was performed with liquid
nitrogen sprayed on 24 nodular basal cell carcinoma
and 15 superficial basal cell carcinoma for 25-30
seconds and 2-4 minutes thawing interval,
depending on the tumor size. The study endpoint
was the evaluation of the lesion for healing and
recurrence using a Laser-Doppler perfusion imaging
with a probing laser beam. Punch biopsies were
performed at three-month and 13-month visits on
sites clinically suspicious for the presence of basal
cell carcinoma. Tumor recurrence was defined as any
residual or recurrent tumor in the histopathological
evaluation. The study did not state if the outcomes
were assessed based on the intention-to-treat
principle or per protocol. Whereas delta-
aminolevulinic acid-photodynamic therapy was
applied following any recurrent lesion, cryotherapy
was only performed on both clinically-evident and
histopathologically-confirmed residual tumor. The
final evaluation was done at 24 months. At the three-
month visit, 12 tumors recurred in the delta-
aminolevulinic acid-photodynamic therapy group (8

nodular/4 superficial) and four in the cryotherapy
group (4 nodular, P value not reported). At 13
months, two tumors remained in each group
(superficial in delta-aminolevulinic acid-
photodynamic therapy and nodular in cryotherapy).
New recurrences were observed in both groups at
the 13-month visit, including three nodular/four
superficial in delta-aminolevulinic acid-
photodynamic therapy and three nodular/one
superficial in the cryotherapy group (no P value
reported). No adverse events were documented.

A multi-centered European RCT (Table 5), [22],
evaluated the efficacy of one cycle of methyl
aminolevulinate-photodynamic therapy compared
to cryotherapy for basal cell carcinoma [20]. The
study involved 115 patients with 201 primary
superficial basal cell carcinomas. The lesions were
located on the face (6-15 mm), neck, extremities
(<20mm), and the trunk (<30mm). The patients in
the methyl aminolevulinate-photodynamic therapy
arm underwent a light surface debridement of the
tumor with a curette or scalpel blade prior to the
application of methyl aminolevulinate (160mg/g)
under occlusion for three hours. lllumination was
performed at wavelength 570-670nm and light dose
of 75 J/cm?. Patients in the cryotherapy arm received
treatment via a spray technique of double freeze (20
seconds)-thaw (60 seconds) cycle with a 3mm
margin of healthy skin. Outcomes of the study
included a clinical evaluation of the response to both
treatments at three months and each subsequent
year up to 5 years. The trial outcomes were assessed
based on the protocol. Complete response rate at
three months was similar in both groups (P=0.49)
and almost overlapping at 5 years (P=0.90). There
was no difference in recurrence rate at each year up
to 5 years post-treatment (P=0.86). The number of
patients and number of lesions retreated were
equivalent in both groups (no P value reported).
Significant differences were observed in the
cosmetic outcome evaluated at both three months
and 5 years (P=0.00078). Adverse events (local pain,
crusting, erythema, itching, and suppuration) did not
lead to any patient discontinuation. The authors
concluded that methyl aminolevulinate-
photodynamic therapy had the same efficacy as
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cryotherapy but offered a cosmetic

outcome [22].

superior

Another prospective RCT (Table 6), [23] investigated
surgery versus curettage and cryotherapy for the
treatment of basal cell carcinoma [23]. The study
enrolled 103 patients with 103 biopsy-proven
nodular and superficial basal cell carcinoma,
measuring less than 20mm in diameter and located
on the head and neck. Surgical excision was
performed with primary closure in the majority of
patients in the surgery group. Transposition flaps
(23% cases) or full thickness skin grafts (2% cases)
were employed in a minority of cases. Cryotherapy
was performed using a cone spray and a double
freeze (20 seconds) and thaw (60 seconds) cycle. The
outcomes included tumor recurrence at 12 months
follow-up, reported as failure rate, (unknown if
clinically or histologically verified) and cosmetic
results. The authors did not state if these outcomes
were assessed based on the intention-to-treat
principle or per protocol. During the follow-up
interval, three patients were absent at the control
visit and one passed away from causes unrelated to
the study. In addition, three patients from the
cryotherapy group had a recurrent basal cell
carcinoma within the first year post-treatment.
Consequently, a total of 96 treated basal cell
carcinomas were evaluated. The surgery group did
not show any recurrence out of 48 tumors treated,
whereas three recurrences occurred in the
cryotherapy arm (no P value recorded). Recurrences
were surgically excised with histopathologic
evaluation of the margins. The cosmetic assessment
was done via a three-point scale photographic
evaluation by patients and a panel of clinicians
blinded to treatment. According to clinicians,
cosmetic appearance after surgery was significantly
better compared to cryotherapy (P<0.01). There was
no difference in cosmetic outcome from the
beautician’s (P=0.35) nor patients’ perspective
(P=0.15), [23]. Adverse events included secondary
wound infections in the first two weeks following
surgery, which required a ten-day course of systemic
antibiotics. In the cryotherapy group, moderate to
severe swelling with exudate leakage from the
defect were reported in 90% of the cases. The

authors concluded that surgical excision remained
the preferred treatment for primary basal cell
carcinoma over cryotherapy [23].

The last RCT (Table 7), [24] compared the efficacy of
surgical excision versus curettage and cryotherapy
for the treatment of basal cell carcinoma [24]. A total
of 88 patients with 100 previously untreated and
biopsy-proven nodular or superficial basal cell
carcinomas were evaluated. Patients underwent a
similar surgical excision as described above by
Thissen et al. [23]. Patients in the second group had
curettage after local anesthesia followed by
cryotherapy with freezing in two cycles of 20 seconds
each and a thawing time of 60 seconds. Tumor
localization mirrored the prior RCT by Thissen et al.
[23], with lesions involving the forehead/temple (27),
cheek/chin (16), nose/paranasal (22), lips/mouth (5),
periocular area (13), ears/periauricular areas (7), neck
(8), and chest/back (2). Mean tumor size ranged from
one to 20mm. Follow-ups at 7 and 30 days post-
treatment were done; additional evaluations were
performed at 3, 6,9, and 12 months intervals.

Study outcomes were defined as recurrence rates
(determined via histopathology) at each consecutive
year up to year 5. Cosmetic outcome was not
assessed. The outcomes analysis was based on the
intention-to-treat principle [22]. The overall 5-year
recurrence was determined as 8.4% in the surgical
group versus 19.6% in the curettage/cryotherapy
group (P=0.1). Three tumors were re-excised with
one referral for MMS in the surgery arm, whereas no
residual tumor was identified in the
curettage/cryotherapy arm. There were 2 tumors lost
to follow-up in the surgery arm owing to death. In
the curettage/cryotherapy arm, 15 tumors from 13
patients were lost to follow-up, including 9 deaths
due to unrelated cause, one due to illness, and three
for unknown reason.

Adverse events were reported as secondary wound
infection treated with systemic antibiotics. Although
there was no statistical significance between the two
arms, the authors suggested that surgical excision
was preferable to curettage/cryotherapy in the
treatment of primary basal cell carcinoma in the
head and neck area [24].
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The clinical studies in this review did not allow for a
meta-analysis. They were heterogeneous in many
aspects, including study design, interventions,
outcomes, and follow-up intervals. The sample size
was small across all the studies; even a multicenter
European trial had only 115 patients.

The patient demographics and characteristics were
not consistently reported but typically included
patients between 18 to 90 years old. The method of
randomization was clearly demonstrated in three
RCTs (block stratification by Wang [19], computer
generated by Basset Seguin [22], and Kuijpers [24])
with unclear or inadequate allocation concealment
[25] except for one RCT [19], which used a regional
cancer registry.

Owing to the nature of the interventions
(cryotherapy with/without curettage, radiotherapy,
photodynamic therapy or surgery), it was not
possible to blind the patients. As a result, the first
[18], third [20], and fifth [23] studies scored two out
of a possible 5 on the Jadad scale, whereas the other
[19, 22, 24] studies scored three for quality. Although
the procedures were well described, it was not
clearly mentioned they were performed by whom.
There was no blinded outcome assessment for the
response to treatment or recurrence rate.

An independent assessment of the aesthetic
outcome was performed with photographic
evidence in four studies [18, 19, 22, 23], but it was
unclear in the multicenter European trial [22]. Data
analysis was conducted in accordance with the
intention-to treat principle [26] in two of the studies
[18, 24].

Discussion

Our review of cryotherapy for the treatment of
primary superficial and nodular basal cell carcinoma
provides evidence that treatment with radiotherapy
results in less tumor recurrence at one year, but there
were similar cosmetic outcomes and adverse events
between radiotherapy and cryotherapy [18]. This
review also shows both delta-aminolevulinic acid-
photodynamic therapy [19, 20] and methyl
aminolevulinate-photodynamic therapy [22] had
similar efficacy compared to cryotherapy with no

difference in tumor recurrence at one-year and 5-
years, respectively. However, delta-aminolevulinic
acid-photodynamic therapy [19] and methyl
aminolevulinate-photodynamic therapy [22]
demonstrated more favorable cosmetic results
compared to cryotherapy and an equivalent adverse
events profile.

It is unclear whether surgery is more effective than
curettage and cryotherapy in the treatment of basal
cell carcinoma from the two RCTs [23, 24]. According
to Thissen et al.,, surgical excision led to a better
cosmetic outcome [23]. There were 4 RCTs
comparing cryotherapy alone (without curettage) to
either radiotherapy or photodynamic therapy. We
found 2 RCTs comparing cryotherapy and curettage
versus surgery [23, 24]. There was no RCT comparing
cryotherapy alone to the commonly performed
methods of topical 5-fluorouracil or imiquimod,
electrodessication with curettage, or excision.

The recurrence rate was reported after 12 months in
5 studies [18-20, 22, 23], whereas 2 studies assessed
the recurrence rate at 5 years [22, 24]. In addition,
those rates were not reported using conventional
methods such as the Kaplan-Meier survival curve [27]
exceptin one RCT [24]. Considering that 60% of basal
cell carcinomas tend to recur within the first year
post-treatment, 50% recur within 2 years [28-31], and
18% recur between 5-10 years after therapy [28-31],
this makes the case for longer follow-up of at least
three-to-5 years. Therefore, the length of follow-up
seems adequate in only two of the RCTs [22, 24].

Some of the RCTs’ limitations reside in the one cycle
regimen of photodynamic therapy [19, 20, 22], which
some advocate as insufficient; in general, two
sessions have been advocated 7 days apart [32]. The
authors of the multicenter European trial
acknowledged that their study was conducted prior
to the regulatory approval of the double cycle at one
week apart [22] and more sessions could have led to
better recurrence rates since they observed that
lesions re-treated with photodynamic therapy had
fewer recurrences. Two of the RCT reports also
pointed out that tumor recurrence was noted more
in the superficial [19, 20] and larger basal cell
carcinomas [19], prompting the need for re-
treatment [19, 20] or for referral [19].
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The only study using radiotherapy [18] had the most
distinct results; the recurrence rate was much higher
with cryotherapy at one year, warranting the halt of
patient enrollment [18]. In addition, that same study
reported equivalent cosmetic outcome between
radiotherapy and cryotherapy. However, the authors
failed to include a statistical analysis with their data
[18].

Non-invasive modalities in the treatment of NMSC
seem appealing because of their less-destructive
nature [2, 33]. However, the disadvantages can be a
deterrent. Such drawbacks include the length of
treatment [1, 18-20, 22, 34], the discomfort and pain
during treatment [18, 19, 22, 34-36], persistent
wound drainage post treatment [34, 37], and
secondary wound infections that may require
antibiotics [19, 371.

The benefit of cryotherapy is that it is fairly
inexpensive [1]1and quickly performed [1, 34]. Its best
use is reported with well-demarcated, well-
differentiated small, low risk subtypes of basal cell
carcinoma [1] or those basal cell carcinomas
covering cartilaginous areas [38] as discussed in the
last 2 RCT reports [23, 24]. Cryotherapy is a favorable
option for elderly individuals and for those with co-
morbidities which preclude the use of surgery [1].
The efficacy of cryotherapy is independent of
patients’ compliance and there are also minimal
contraindications to its use.

However, cryotherapy is operator-dependent and
the freeze-thaw cycle has been inconsistent among
different trials [1, 18-20, 22-24, 39]. Adverse events
during and after treatment have been reported and
include local pain from the cryogenic temperature [1,
34], extended healing time [1] associated with
increased risk for local infection [19, 24], and poor
cosmetic results (scarring, pigmentary changes,
tissue defects), [1].

Also, with cryotherapy there is no histologic
confirmation that the tumor has been eradicated [1].
Furthermore, only two of the reviewed studies
clearly indicated the location of the basal cell
carcinoma in regard to locations at higher risk of
recurrence [19, 24]. In fact, two of the studies
excluded patients with lesions on the nose [18, 22],
the pinna, or near the eye.

In retrospective studies of the double freeze-thaw
cycle of cryotherapy, the recurrence rates at 5-year
post-basal cell carcinoma treatment have been
reported as low as 7.1% for primary basal cell
carcinoma and 13% for recurrent basal cell
carcinoma [1]. However, in this review, the RCTs with
the longest follow-up showed a 5-year recurrence
rate of 20% (cryotherapy alone), [22] and 19.6%
(curettage and cryotherapy), [24]. These RCTs were
not large enough to show limitations such as tumor
size (more than 10mm) or location in the H-zone
(central face, periorbital, eyelids, nose, lips, chin,
mandible, preauricular cheek, ears, postauricular
scalp). Thus, it is unclear whether curettage has an
additive benefit to cryotherapy alone.

Currently, 5 clinical studies involving cryotherapy for
the treatment of basal cell carcinoma are listed on
ClinicalTrials.gov, among which three are completed,
one study is suspended, and one has an unknown
status. More information may be available in the
future to further delineate the effectiveness of
cryotherapy for the treatment of basal cell
carcinoma.

Conclusion

Our review of the treatment of basal cell carcinoma
suggests that cryotherapy alone is equivalent to
photodynamic therapy and cryotherapy with
curettage is comparable to surgery. However,
photodynamic therapy and surgery appear more
cosmetically appealing than cryotherapy. In
addition, radiotherapy seems to have a superior
efficacy compared to cryotherapy, but both
treatments yield similar cosmetic outcomes. Given
the small number of studies, more RCTs are
warranted to draw substantive conclusions.
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Table 2. Randomized controlled trial comparing radiotherapy to cryotherapy [18].

Author

Hall,
1986
[18]

Study Type

Prospective
randomized

Sample size

Randomized:
105
Evaluated:
93

XRT: 49

CTX: 44

Primary
type-not
indicated
XRT: 40
neck &
face, 3
eyelids, 6
trunk

CTX: 30
neck &
face, 6
eyelids, 8
trunk

Lesion
size:
<10mm
XRT: 19
CTX: 19

Intervention

XRT: 130KV
@5mA, filter of
TmmA Tumor <
10mm: 5
fractions 700cGy
in 5 days or
3x650cGy at
weekly intervals
Tumor > 10mm:
375cGy in 10
treatments over
12 days

CTX:

Face/trunk: spray
gun 2 F (60s) - T
(90s) cycles

Outcomes

Recurrence at 1 year with
histologic identification:
XRT: 2 (4%)

CTX: 17 (39%)

CTX >XRT No P value
reported

No further recurrence at
2 years in both groups
Cosmetic results at 1
year:

Hypopigmentation

XRT: 81%

CTX: 88%

Adverse Events

Necrosis

XRT: 1 pt (tumor size
40mm, trunk)

CTX: 1 pt (tumor size
25mm, trunk)

Radiation telangiectasia
XRT: 7 pts

Milia (disappeared after
1 year):

CTX: 5 pts
Pain/discharge/bleeding:
XRT = CTX (number not
specified)

1,6,12 &
24 months

Comments

Withdrawals:
12

5 deaths
unrelated to
treatment
within 6
months

5 lost to f/u

2 refused f/u
XRT: 1 pt
took 3 weeks
off work due
to pain &
discharge
CTX: 1 pt
stayed in
house for 2
weeks due to
swollen face
and pain

Jadad Score

Allocation
concealment
not specified

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs

micrographic surgery; pt(s): patient(s).
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Table 3. Randomized controlled trial comparing photodynamic therapy with topically applied delta-aminolevulinic acid to cryotherapy [19].
Adverse Events ‘ f/u

Author

Sample size

BCC type

Intervention

Outcomes

Comments

Jadad Score

Wang,
2001
[19]

Study Type
Non blinded,
prospective
phase Il
clinical trial

Randomized:
83

Evaluated: 33
ALA-PDT: 44

CTX: 39

nBCC &
sBCC

47 trunk,
25 head &
neck, 10
legs, 6
arms
ALA-PDT:
22sBCC
25nBCC
CTX:
17sBCC
24 nBCC

ALA-PDT

20% weight-
based ALA under
tegaderm
occlusion, then
laser 6 hours later
(635nm,
quasicontinuous,
5 kHz, pulse
width 100ns,
light dose 60
J/cm2)

CTX: Spray
technique with 2
F (25-30s) - T (2-
4min) cycles
depending on
lesion size and
thickness

Recurrence at 1 year:
ALA-PDT: 5%

CTX: 13%

ALA-PDT = CTX (p>0.05)

Lesions retreated:
ALA-PDT: 30%

CTX: 3%

No p value reported

Lesions with persistent
growth on

histopathology @12
months: ALA-PDT:
25%

CTX: 15%

ALA-PDT = CTX (p>0.05)

Healing time:
ALA-PDT
shorter than CTX (p<0.01)

Cosmetic outcome:
ALA-PDT
>> CTX (p<0.001)

Referral for
surgical removal:
ALA-PDT: 1 pt
with nBCC

One diagnosis
not verified:
ALA-PDT: 1 pt

Wrong diagnosis
(SCO):
CTX: 1 pt

Pain &
discomfort
during first week
after treatment:
ALA-PDT: 1 pt

Bacterial
infection:
CTX: 1 pt

1,4,8
weeks, 3 &
12 months

Withdrawal:
Death
unrelated to
treatment
after 3
month-f/u :
ALA-PDT: 1
pt with nBCC
CTX: 1 pt
with sBCC

3 lost to f/u

3

Cancer
registry
indicated for
allocation
concealment

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs

micrographic surgery; pt(s): patient(s).

-11-
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Table 4. Randomized controlled trial comparing photodynamic therapy with topically applied delta-aminolevulinic acid to cryotherapy using Laser Doppler Perfusion Imaging [20].
Sample size ‘ BCC type ‘ Intervention

Author
Enejder,
2000
[20]

Study Type
Non blinded,
prospective
phase Il
clini-cal trial

Randomized:
83

Evaluated:
83

ALA-PDT: 44
CTX: 39

nBCC &
sBCC

44 trunk,
25 head &
neck, 14
extremities

ALA-PDT:
20sBCC
24nBCC

CTX:
15sBCC
24 nBCC

ALA-PDT: 20%
water-in-oil
cream-based
ALA, then laser 6
hours later
(635nm, light
dose 60 J/cm2,
fluence below
100mW/cm?2)

CTX: Spray
technique with 2
F (25-30s) - T (2-
4min) cycles
depending on
lesion size

Outcomes
No p value reported

Recurrence at 3 months:
ALA-PDT: 12
CTX: 4

Lesions with persistent
growth on
histopathology @13
months: ALA-PDT: 2
CTX:2

New recurrence @13
months:

ALA-PDT: 7

CTX:4

Laser Doppler Perfursion
Imaging:

reaching normal values
at ~ 1 month s/p ALA-
PDT, & after 3 months s/p
CTX

Higher perfusion post
treatment of superficial
lesions

Adverse Events
None reported

flu
1,4,8
weeks, 3,
13&24
months

Comments
None
reported

Jadad Score
2

Allocation
concealment
& blinding
not specified

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs
micrographic surgery; pt(s): patient(s).

-12-
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Table 5. Randomized controlled trial comparing photodynamic therapy with topically applied methyl-aminolevulinic acid to cryotherapy [22].

Author Study Type Sample size ‘ BCC type Intervention ‘ Outcomes Adverse Events f/u ‘ Comments Jadad Score
Basset- | Multicenter Randomized: | 201 MAL-PDT: 1 cycle | Complete response Local adverse 3 months, Withdrawal: 3
Seguin RCT 120 pts Primary Surface - at 3 months: events (resolved | 1,2,3,4&5 | 42 before 5-
2008 sBCC debridement MAL-PDT = CTX with mean of 5 years year due to: Block
[22] (13 centers Evaluated: with (p=0.49) days except - treatment stratification
in7 115 pts MAL-PDT: curette/scalpel, - at 5 years: crusting, failure: for allocation
European 103 Tmm layer of MAL-PDT: 75% erythema, MAL-PDT: 17 | concealment
countries MAL-PDT: 58 | CTX:98 MAL 160mg/g CTX: 74% itching in both CTX: 14
CTX:57 cream applied MAL-PDT = CTX treatments) and - other
Lesion size: | under occlusion x | (p=0.90) suppuration in reasons:
Face: 6- 3 hours CTX MAL-PDT: 9
15mm PDT: 570-670nm, | Recurrence at 5 years: CTX:5
light dose MAL-PDT: 22% Pain:
Neck & 75J/cm2 CTX:20% MAL-PDT: 37% Tumors lost
extremities: MAL-PDT = CTX pts to f/u:
<20mm CTX: Spray (p=0.86) CTX: 33% pts MAL-PDT: 14
technique with 2 CTX: 12
Trunk: F (20s) - T (60) Cosmetic outcome at 5 Crusting:
<30mm cycles with 3mm | years: MAL-PDT: 35%
rim of healthy MAL-PDT: 60% pts
tissue CTX: 16% CTX: 47% pts
MAL-PDT >> CTX
(p=0.00078) Erythema:
MAL-PDT: 30%
Lesions retreated at 3 pts
months: CTX: 21% pts
MAL-PDT: 20 pts (34%)
with 31 lesions (30%)
CTX: 16 pts (28%) with 31
lesions (32%)

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs
micrographic surgery; pt(s): patient(s).
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Table 6. Randomized controlled trial comparing cosmetic results of surgery versus curettage and cryotherapy [23].

Author Study Type | Samplesize BCC Intervention Outcomes Adverse Events f/u Comments  Jadad Score
type
Thissen, | Prospective | Randomized | 96 nBCC | Surgery: Recurrence at 1 year- Secondary 3,6,9,12 Withdrawals: | 2
2000 randomized | : 103 tumors | & sBCC Surgical excision assessed clinically: wound months 3
[23] Primary closure/ Surgery: 0/48 infections Allocation
Evaluated: BCC < 20 | transposition/transplantatio | c-CTX: 3/48 treated with 1 Death concealment
96 tumors mm in n technique No p value reported systemic unrelated to | not specified
diamete | 3mm margins of normal skin antibiotics: treatment
Surgery: 48 ron Cosmetic results at 1 Surgery: 4% in
CTX:48 head & CTX: Curettage + CTX (c-CTX) | year assessed by: 1st & 2nd weeks 3 lost to f/u
neck Tumor debulking with 3mm | - Clinicians: after surgery
curette and Tmm curette for | Surgery > c-CTX (p<0.01) | c-CTX: 6%
Surgery: | borders - Patients: No p value
6sBCC Cone spray 2 F (20s) - T (60s) | Surgery = CTX (p<0.15) reported
42nBCC | cycles - Beautician:
Surgery = CTX (p=0.35)
CTX: c-CTX: 90%
8sBCC (42/48) with
40 nBCC moderate to
severe swelling
& long-lasting
discharge

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs
micrographic surgery; pt(s): patient(s).
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Table 7. Randomized controlled trial comparing cosmetic results of surgery versus curettage and cryotherapy [24].

Author | Study Type Sample size Intervention Outcomes Adverse Events Comments  Jadad Score
Kuijpers | RCT Randomized | 100 Surgery: Surgical excision Recurrence at 5 years: Secondary Day 7, &30 | Withdrawal: | 3
, 2007 :88 nBCC& | Primary closure/ Surgery: 8.4% wound after 13 pts (15
[24] sBCC transposition/transplantatio | c-CTX: 19.6% infections Surgery tumors) Computer
Evaluated: n technique Surgery = c-CTX (p=0.1) | treated with generated for
88 Surgery: | 3mm margins of normal skin systemic 3,6,9,12, | Tumorslost | allocation
4sBCC Tumor mean size: 5.3mm antibiotics: 18 months | to f/u concealment
Surgery: not | 45nBCC Lesions retreated: Surgery: 4 pts in because of:
specified Curettage + CTX (c-CTX) Surgery: 3 lesions 1st & 2nd weeks | 2,3,4 &5 - death
CTX: not CTX: Curettage c-CTX: 0 after surgery years unrelated to
specified 0sBCC Cone spray: 2 F (20s)-T (60s) (8.1%) treatment :
51nBCC | Tumor mean size: 5.4mm c-CTX:3/51 cases Surgery: 2
(5.9%) (4%)
BCC < No p value c-CTX: 9
20mm in reported (25%)
diamete
ron Referral for MMS: -lliness
head & Surgery: 1 pt c-CTX: 1
neck after 2 excisions
-Unknown
reason:
c-CTX: 1

BCC: Basal cell carcinoma; sBCC: Superficial type basal cell carcinoma; nBCC: Nodular type basal cell carcinoma; T1: Treatment arm 1; T2: Treatment arm 2; XRT: Radiotherapy; CTX: Cryotherapy or
cryosurgery; cCTX: Curettage + cryotherapy or cryosurgery; F-T: Freeze-thaw; PDT : Phototodynamic therapy; ALA: Delta-aminolevulinic acid; MAL: Methyl aminolevulinate; f/u: Follow-up; MMS: Mohs
micrographic surgery; pt(s): patient(s).
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