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INVESTIGATION

Abstract: BACKGROUND: Background: Actinic kera to sis is a fre quently-encoun te red pre ma lig nant lesion occur ring in
areas expo sed to sun light in fair-skin ned elderly or mid dle-aged peo ple. Cryosurgery with liquid nitro gen is the most
com mon method for trea ting the lesions. 
OBJECTIVES: The pri mary objec ti ve of this study was to mea su re the inten sity of pain during cryo sur gery by using the
Visual Analog Scale (VAS). We also sought to iden tify the pain level dee med appro pria te by the patient, to assess the
pro por tion of patients who con si de red it neces sary to redu ce the pain and, finally, to gauge whe ther or not addi tio nal
anal ge sia was requi red. 
METHODS: Cross-sec tio nal study with patients refer red for cryo sur gi cal treat ment of acti nic kera to ses to the Sanitary
Dermatology Outpatient Clinic.  We applied a ques tion nai re to 112 patients [48 men (42.8%) and 64 women (57.2%)]
after their treat ment for acti nic kera to ses, asking them to assess the inten sity of pain expe rien ced during sur gery and
the pain that they con si de red to be bea ra ble or appro pria te for the pro ce du re. 
RESULTS: The mean refer red pain during sur gery was 32.85 mm on the Visual Analog Scale, while the mean pain dee med
appro pria te by the patients was 23.01 mm. The dif fe ren ce bet ween the two means was sta tis ti cally sig ni fi cant (p <0.05).
30.4% of the patients repor ted in the direct and objec ti ve ques tion nai re that they nee ded the pain to be redu ced. 
CONCLUSIONS: Although the level of pain con si de red to be appro pria te by the patients was sta tis ti cally lower than the
refer red pain, it did not reach the level at which it would be jud ged neces sary to pro vi de addi tio nal anal ge sia in this
type of inter ven tion.
Keywords: Actinic kera to sis; Cryosurgery; Pain mea su re ment

Resumo: FUNDAMENTOS: a cera to se actí ni ca é lesão pré-malig na fre quen te, que ocor re em áreas expos tas à luz solar, em
pes soas ido sas ou adul tas de meia-idade e pele clara. A crio ci rur gia com nitro gê nio líqui do é a moda li da de mais
comum para o tra ta men to de cera to ses actí ni cas. Objetivos: o obje ti vo pri má rio deste estu do foi medir a inten si da de
da dor duran te a crio ci rur gia, por meio da Escala Visual Análoga. Também bus cou-se iden ti fi car o nível de dor con si -
de ra do ade qua do pelo pacien te, ava liar a pro por ção de pacien tes que con si de ram neces sá ria a dimi nui ção da dor sen -
ti da e veri fi car a neces si da de ou não de anal ge sia suple men tar. Métodos: Estudo trans ver sal com pacien tes enca mi nha -
dos para tera pêu ti ca crio ci rúr gi ca de cera to ses actí ni cas no Ambulatório de Dermatologia Sanitária. Foram ava lia dos
112 pacien tes, após tra ta men to de cera to ses actí ni cas, apli can do-se um ques tio ná rio com per gun tas sobre a inten si da -
de da dor sen ti da duran te o pro ce di men to cirúr gi co, assim como a dor con si de ra da con for tá vel ou ade qua da ao pro -
ce di men to. Resultados: par ti ci pa ram 48 homens (42,8%) e 64 mulhe res (57,2%). A média da dor refe ri da duran te o
pro ce di men to cirúr gi co, medi da em milí me tros na Escala Visual Análoga, foi de 32,85 mm; a média da dor con si de ra -
da ade qua da pelos pacien tes foi de 23,01 mm. A dife ren ça entre as duas médias foi esta tis ti ca men te sig ni fi ca ti va
(p<0,05). Em ques tio ná rio obje ti vo e dire to, a per cen ta gem de pacien tes que refe riu ser neces sá ria a dimi nui ção da
dor foi 30,4%. Conclusões: embo ra a dor con si de ra da ade qua da seja menor esta tis ti ca men te do que a sen ti da, não
alcan ça níveis sufi cien tes para que seja atri buí da a neces si da de de méto do de anal ge sia suple men tar neste tipo de inter -
ven ção. 
Palavras-chave: Ceratose actí ni ca; Criocirurgia; Medição da dor
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INTRODUCTION
Actinic keratosis (AK), also called ‘solar’ or

‘senile’ keratosis, is a frequently-encountered prema-
lignant UV light-induced lesion of the skin occurring
in areas exposed to sunlight mainly in fair-complex-
ioned elderly or middle-aged people. 1.2

Lesions can progress to chronic disease and are
usually multiple, characterized by small scaly bumps
(measuring from a few millimeters to slightly over 2
cm in diameter), rough to the touch and often raised
and brownish in color. The growths sometimes
appear as scaly atrophic and erythematous
lesions. 2 The appearance of an erythematous halo
(even in small lesions) and infiltration around the
base, may indicate carcinomatous transformation. 2.3

Histopathology reveals hyperkeratosis and
parakeratosis, with areas of atrophy and acanthosis in
the malphigiana layer. The deeper malphigian cells
show a randomly scattered atypical cell formation but
with the basal layer intact. 1.2

While AKs can be treated for cosmetic reasons
or to relieve associated symptoms, the main reason
for treatment is to prevent squamous cell carcino-
mas. 3 Treatment options include ablative (destruc-
tive) or topical therapies in patients with multiple
lesions. 3

Cryosurgery (CR) with liquid nitrogen (LN) is
the most common treatment method. It involves the
application of extreme cold to destroy abnormal or
diseased tissue, in effect by ‘freezing-off ’ the AKs. 1,3

This controlled destructive procedure is highly effec-
tive, with cure rates of 75-99%.  CR is easily carried
out in the doctors´ office, produces excellent cosmet-
ic results and is well tolerated. 3

The aim of CR is to cause selective necrosis of
tissue. The length of application (i.e. the amount of
freezing required) depends on the type of
lesion. Biological changes occur as the result of rapid
heat loss when the cryogen touches the skin, in effect
causing tissue destruction by freezing. 1

Cryosurgery works by taking advantage of the
destructive force of freezing temperatures on cells. At
low temperatures, ice crystals form intra- and extra-
cellularly, leading to cell death and vascular thrombo-
sis generated by the freezing of blood vessels in the
region adjoining the tissue necrosis. This produces
tissue destruction, while the stroma promotes tissue
repair around the wound. 1

LN can be sprayed onto the skin, applied
through a cryoprobe, or simply dabbed onto the
lesions with cotton or foam swabs. The form of appli-
cation depends on the origin and the shape of the
lesion to be treated. 4

According to Thai et al. between 10 and 15 sec-
onds is the ideal length of time for LN spray treatment

of actinic keratosis. This burst is highly effective, pro-
ducing a cure rate of at least 80%, and with minimum
local side effects (pain, burning sensation, redness,
swelling, blistering and skin infections). 5

However, using cryosurgery for treating actinic
keratosis is in practice a painful procedure for many
patients. The pain varies with the freezing time, the
number and location of lesions and the patient´s pain
threshold.

Cryosurgery has become a routine part of der-
matologic care, including at primary care level.  The
field of dermatologic surgery has advanced significant-
ly, particularly over the past 30 years, with the incor-
poration of new therapies and technical improve-
ments. 6 Despite the many advances in cryosurgery
techniques, clinical observation has nevertheless
shown that some patients still experience pain and
discomfort. 

The concept of pain varies from person to per-
son. The International Association for the Study of
Pain (IASP) defines pain as “an unpleasant sensory
and emotional experience associated with actual or
potential tissue damage or described in terms of such
damage.”  7.8 One approach currently used is to inter-
pret  pain in two ways: pain as an emotion and pain as
a specific sensation, or in other words, as purely psy-
chogenic or purely physical. 8 Pain is not a straightfor-
ward, unique and one-dimensional phenomenon,
varying only in intensity, but rather a multidimension-
al (internal, complex and personal) experience involv-
ing a wide spectrum of affective and emotional fac-
tors.

Pain can be triggered by mechanical damage,
extremes of temperature or chemical irritants. As far
as the skin is concerned, free nerve endings (FNEs)
are responsible for the sensation of pain. The density
of these receptors varies between different sites and
tissues. 9.10 The stimuli are transmitted to the central
nervous system (CNS) by two types of neurons: the
thin myelinated A-delta (fast) and unmyelinated C
fibers (slow). These fibers reach the thalamus and sen-
sory cortex - the sites responsible for pain perception
and the associated emotional component. The trans-
mission of pain from the peripheral tissues to the CNS
depends on a complex balance between excitatory
and inhibitory neuronal systems. 8

While measuring pain is vital for correct pain
management a more objective method for assessing
pain has also proved to be invaluable, with the use of
tools for measuring different pain rating scales: the
Verbal Rating Scale (VRS), the Visual Analogue
Scale (VAS), the Numeric Rating Scale (NRS) and the
Faces Rating Scale (FRS).

The VAS, validated by the scientific community,
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is the most widely-used pain measurement
tool. Operationally, it consists of a 100 mm long hori-
zontal line, anchored by descriptors on each side. The
far-left end of the line represents total absence of pain,
while the extreme right represents unbearable pain or
‘the worst pain imaginable’. The patient marks on this
line the point which best represents his or her percep-
tion of the pain level. The score is determined by the
distance in millimeters from the starting point on the
left end of the line up to the point marked by the
patient. 5.10

Thaiza Xavier et al., in a study on the qualitative
and quantitative aspects of pain in patients undergo-
ing posterolateral thoracotomy, compared pain behav-
ior in men and women who had undergone this par-
ticular surgery, by  employing the Numeric Pain Scale
and the McGill Pain Questionnaire. Xavier observed
no statistically significant differences between the
quantitative pain responses of men and women. 10.11

MATERIALS AND METHODS
We conducted a cross-sectional study using a

sample consisting of volunteers of both sexes over 18
years of age suffering from actinic keratoses and
referred for cryosurgery to the Rio Grande do Sul
Dermatology Clinic.

Our primary objective was to measure the
intensity of pain during cryosurgery in patients with
actinic keratoses by using the Visual Analog
Scale. Secondary objectives included identifying the
level of pain deemed appropriate by the patient, to
assess the proportion of patients who considered it
necessary to reduce the pain and, finally, to gauge
whether or not additional analgesia was required. 

Routine care was provided for all the patients
who underwent cryosurgery for actinic keratoses.

Since no meaningful data exists on the assess-
ment of pain resulting from cryosurgery of actinic ker-
atoses, we based the sample size calculation on the
outcome prevalence,  considering a statistical power
of 80% and a significance level of 0.05. (Sample size =
110 volunteers).

Statistical analysis (with the SPSS 15 program)
was performed by obtaining frequencies, averages,
standard deviations, medians, quartiles and “t” tests
for paired and Chi-square samples. 

The inclusion criteria used were: all patients
over 18 years old referred for cryosurgery of actinic
keratoses.

Data collection (March to October 2009) was
performed by applying a questionnaire with open and
objective questions at the time of the initial approach
by our assessor in the Dermatology Outpatient Clinic. 

The Visual Analog Scale was applied soon after,
recording its interpretation of the intensity of pain felt

by measuring the distance from the extreme left (no
pain) to the location marked by the patient, as
described above. Pain intensity considered appropri-
ate by the patient was also measured by VAS.

Following the procedure, patients were asked
to respond “yes” or “no” when questioned on whether
a need existed to reduce the pain felt.

Other data assembled (independent variables)
consisted of: age, education, income, occupation,
marital status, history of previous dermatological sur-
gical procedures, site on the skin where surgery was
performed, number of lesions and medicines current-
ly being used.

The project was approved by the Ethics
Committee of the Rio Grande do Sul  School of Public
Health. The volunteers signed the Informed Consent
Forms, were notified of the research goals and assured
of total confidentiality during the process of collec-
tion, storage and data analysis. All patients were guar-
anteed the care they needed regardless of whether
they were willing or not to participate in the study.

RESULTS
The research study involved a sample of 112

volunteers. Measured in millimeters on the Visual
Analog Scale, the average referred pain during surgery
was 32.85 mm, with a standard deviation (SD) of
21.56mm. The mean pain considered appropriate
(“comfortable”) for the same patients was 23.01 mm,
with  an SD of 16.44 mm. As for the need to reduce
pain (“yes” or “no” in the questionnaire), 34 patients
(30.4%) responded that they needed pain relief to feel
comfortable during the procedure, while 78 (69.6%)
responded that this  was not necessary. Comparing
these responses using the chi-square test, we obtained
a p <0.05, i.e. groups of volunteers who answered
“yes” (30.4%) and “no “(69.6%) were statistically dif-
ferent. The data is recorded in Tables 1 and 2.

Important information regarding the differ-
ences in the scores for assessed pain (‘felt’ and ‘appro-
priate’) can be obtained by Cohen’s method, which
calculates the corresponding effect size. Calculation of
the Cohen statistical index “d” (Cohen’s d), performed
using the mean and the standard deviation of the pain
scores in these groups was 0.50. According to the
author of the test and interpretations published by the
National Survey of Student Engagement (NSSE), this
effect size is considered to be of average magnitude
(0.50). 12.13

The sample consisted of 48 men (42.8%) and 64
women (57.2%). Analysis by gender showed that men
had an average ‘pain felt’ score of 26.46 mm (SD 16.46
mm) and an ‘appropriate’ pain score of 22.21 mm (SD
15.18 mm). On the other hand, the women’s mean
score for ‘pain felt’ was 37.67 mm (SD 23.72 mm) and

An Bras Dermatol. 2011;86(4):645-50.



648 Poziomczyk CS, Köche B, Dornelles MA, Dornelles SIT

An Bras Dermatol. 2011;86(4):645-50.

‘appropriate’ pain 23.61 mm (SD 17.42 mm). See
Table 3 for details.

The average age of patients was 66.98 years
(minimum age 40, maximum 87 years).  66 of them
were married (58.9%), 10 were single (8.9%), 31 were
widowed (27.6%) and 5 (4,6%) were in the “other”
category.” Average monthly income of the volunteers
was R$724.97, ranging from 0 to R$2500.00.

Education was measured by years of schooling:
the group possessed an average of  5.12 years school-
ing (SD of 3.42). 78 had a history of previous derma-
tological surgery (69.6%). The average ages and edu-
cation levels between males and females revealed no
significant difference between the groups
(p>0.05). As for marital status, widowhood predomi-
nantly referred to women (27 women to 4 men).

Pain was also analyzed according to the areas
affected. 102 volunteers had lesions on the face (aver-
age of 4.42 lesions), while 10 had scalp lesions (aver-
age of 4.6 lesions). 42 individuals had lesions on the
arms (average of 5.47 lesions) and 57 had hand
lesions (average of 2.08). The mean referred and
appropriate pain scores between the different affect-
ed areas are shown in Table 4. Using the Games-
Howell multiple comparison test no significant differ-
ence (p> 0.05) was observed between the affected
areas, both in the analysis of the referred pain values
(felt by the patient) and the values considered ‘appro-
priate’. Gender comparison revealed no statistical dif-
ference between the sexes (chi-square test) regarding

the number of lesions on the anatomical areas, with
the exception of the scalp (not included in this study
because of the shortage of  female diagnoses).

Lesions on the scalp, face, hands, forearms, legs
and feet were evaluated. The number of affected areas
in the same patient varied within the sample studied.
42 volunteers had lesions in only one area, 35 patients
had concomitant injuries in two areas, 24 volunteers
in 3 areas. Only 9 volunteers had lesions in four areas,
1 volunteer in five areas and 1 patient in six areas. The
averages for referred pain and appropriate according
to  number of affected areas are shown in Table 5.

Although increasing referred pain values (pain
experienced) were observed in line with the increase
in the areas treated, the Games-Howell test revealed
no significant differences between them.

Intensity of Intensity of 
referred appropriate 
pain (mm) pain (mm)

Average 32.85 19.78
Median 35.00 20.00
Standard deviation 21.56 16.44
Q1 (1st quartile) 12.35 10.00
Q3 (3rd quartile)  50.00 40.00
Minimum 0 0
Maximum 95 60

TABLE 1: Values representing the intensity of referred
pain and appropriate pain (in mm) based on the

total number of volunteers
Males Females

Number of volunteers 48 64
Average Referred Pain (mm) 26.46 37.64
Average Appropriate Pain (mm) 22.21 23.61
Referred Pain Median (mm) 27.50 40.00
Median Appropriate Pain (mm) 20.00 20.00
Standard Deviation Referred Pain (mm) 16.46 23.72
Standard Deviation Appropriate pain (mm) 15.18 17.42
Q1 (1st quartile) - Referred Pain (mm) 10.25 15.00
Q3 (3rd quartile) - Referred Pain (mm) 40.00 50.00
Q1 (1st quartile) - Appropriate Pain (mm) 10.00 8.00
Q3 (3rd quartile) - Appropriate Pain (mm) 38.50 40.00

TABLE 3: Referred and appropriate pain values
according to sex  (in mm)

Face Scalp Hands Forearm

Number of Patients 102 10 57 42
Median Referred 34.21 32.20 36.23 35.19
Pain(mm)
Average Referred 35 37.50 35.00 35.00
Pain(mm)
Standard Deviation 21.68 17.40 21.65 22.17
Referred Pain (mm)
Q1 Referred Pain 14.50 11.50 19.00 15.00
Q3 Referred Pain 50.00 50.00 50.00 50.00
Average Appropriate 23.96 24.00 22.39 22.76
Pain (mm)
Median Appropriate 20.00 17.50 20.00 20.00
Pain (mm)
Standard Deviation 16.49 19.12 15.40 16.46
Appropriate Pain (mm)
Q1 Appropriate Pain 10.00 8.75 10.00 10.00
Q3 Appropriate Pain 40.00 42.50 37.50 40.00

TABLE 4: Referred and appropriate pain values
according to treated areas (in mm)

Yes No Total

Number 34 78 112
Percentage 30.4 69.6 100

TABLE 2: Distribution of answers to the question: "Is
there a need to reduce the pain felt?" 



Number of Number of Average/Median Average /Median Q1/Q3 Q1/Q3
affected areas patients Referred Pain (mm) Appropriate Pain (Mm) Referred Pain Appropriate Pain

1 area 42 28.10 / 27.50 22.86 / 20.50 8.00 / 42.75 6.75 / 40.00
2 areas 35 32.77 / 34.00 21.83 / 20.00 12.00 / 50.00 10.00 / 34.00
3 areas 24 37.83 / 40.00 24.46 / 20.00 20.50 / 50.00 10.25 / 40.00
4 areas 9 42.67 / 50.00 29.56 / 30.00 22.00 / 57.50 13.00 / 47.5
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DISCUSSION
In this cross-sectional study we attempted to

assess (i) the intensity of pain reported by patients
undergoing cryosurgery, (ii) the level of pain that
would be considered appropriate for this procedure
and (iii) whether or not a need existed to reduce the
pain felt.

Comparing the mean scores of ‘pain felt’ and
‘appropriate pain’ with the use of the t test for paired
samples, we observed that the means of the samples
were different (p <0.05). With this data we estimated
that the degree of ‘felt pain’ was significant enough to
determine differences between the samples.

Using the t test for paired samples (comparing
the mean scores of ‘felt pain’ and ‘appropriate pain’ in
the samples by gender), we observed that in the men
the value of “p” was greater than 0.05 (i.e. there was
no difference between the groups). In the case of
females, we obtained a p <0.05, showing that the
samples were in fact different. We estimate that the
pain considered appropriate by females is less than
the referred pain (pain felt by the volunteers), and it
can thus be assumed that the female group had a
lower pain threshold in this particular therapeutic
intervention. These findings do not concur with the
results of the study by Thaiza Xavier  et al.
“Qualitative and quantitative aspects of patients
undergoing posterolateral thoracotomy” which con-
cluded that no statistically significant difference exist-
ed between the sexes in the quantification of postop-
erative pain. 10

Comparing the “yes” and “no” responses
regarding whether or not prior analgesia was needed,
we obtained a p <0.05 using the chi-square test, i.e.
samples of the “yes” group (30.4%) and the “no”
group (69.6%) turned out to be statistically differ-
ent. Using this objective assessment method, we could
therefore interpret the figures as meaning that the
need for pain relief does not exist (Table 2).

It was observed that mean referred pain actual-
ly increased in line with the number of areas of the
body being treated, with the exception of sites affect-
ing small numbers of volunteers (which may have
compromised the study). One explanation could be

that pain stimuli and the resulting perception of pain
are dependent on the sum total of anatomical areas
undergoing treatment.

CONCLUSION
In this study, average felt (experienced) pain

was significantly higher than pain reported by the vol-
unteers as ‘appropriate’. However, only a small num-
ber of patients reported on the questionnaire that
additional pain relief was required. These results
could be interpreted as somewhat contradictory.
Nevertheless, given that the perception of pain
involves affective and emotional aspects and is subject
to a multiplicity of mechanisms, the results could also
demonstrate that although “appropriate pain” is seen
as statistically less common than “felt pain”, it fails to
reach the level at which supplementary analgesia
would be needed. Furthermore, it is worth noting that
calculation of Cohen´s effect size measures did not
indicate, when comparing the “felt” pain and “com-
fortable” (or “appropriate”) pain  of our volunteers,
that we were faced with a particularly significant situ-
ation.  

We were able to show also that a statistically
important difference exists between the  men’s evalu-
ation of pain and that of women. The male volunteers
in our sample returned a lower mean pain score (i.e.
revealing a higher pain threshold).

Note that some factors observed in this study
may have involved a certain measurement bias arising
from e.g. patients´ difficulty in using the Visual Analog
Scale, patients possibly embarrassed to report having
suffered discomfort during the procedure (in the pres-
ence of the physician), reluctance to ask for addition-
al analgesia on the assumption that pain was
‘inevitable’ during the cryosurgical procedure etc.
Other studies reported in the literature confirm these
observations. 10.14

Given our findings, we suggest that further
studies should be conducted with a view to assessing
the real need for additional analgesic measures to be
taken to ease the discomfort of these particular outpa-
tients. ❑
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TABLE 5: Referred and appropriate pain values according to number of treated areas (in mm) 
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