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Background/purpose: Spectrophotometric Intracutaneous
Analysis (SIAscopy) is a non-invasive, computerized technique
for the diagnosis of pigmented skin tumours. The analysis is
based on the evaluation of skin chromophores, i.e. melanin,
haemoglobin and collagen within the epidermis and papillary
dermis. Our aim was to assess the diagnostic validity of SIA-
scopy in the detection of melanoma and non-melanoma skin
cancers compared to the clinical-dermoscopic diagnosis and
the histopathologic results of the excised lesions.

Methods: In total, 188 lesions of 180 patients were examined
by dermoscopy and SlAscopy. A SlAscopy scoring system
was first compared with the clinical-dermoscopic diagnosis and
then with the histopathologic diagnosis of the excised lesions.
Results: With respect to the clinical-dermoscopic evaluation,
SlAscopy had sensitivity and specificity values of 85.7% and
65.4% respectively. Of the 188 evaluated lesions, 44 were
excised with histopathologic examination revealing 31 malig-

nant tumours, including 18 melanomas. With respect to histo-
pathology SlAscopy had a sensitivity of 83.9%. Seven of the
13 benign excised lesions were scored as malignant by SIA-
scopy resulting in a specificity of 46.1%.

Conclusion: SlAscopy cannot replace the standard of care in
skin cancer diagnosis, which includes clinical and dermoscopic
examination. However, considering that the technique does not
require specific training and expertise, it might represent an
additional, relatively cost-effective tool to select lesions for
referral.
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E ARLY DETECTION of melanoma represents the
only strategy to reduce the disease-related
morbidity and mortality. However, melanoma
recognition is complicated by the exceedingly
high incidence of benign pigmented skin
tumours from which melanoma has to be differ-
entiated (1). Thus, a tremendous number of pig-
mented lesions have to be examined to detect
the suspicious ones (2). This challenge involves
not only the specifically trained dermatologist,
but also less experienced clinicians, including
primary care physicians (3), with clinical diag-
nostic accuracy values ranging from less than
50% for inexperienced physicians to 80% for
expert dermatologists (4-6).

Undoubtedly, the introduction of dermoscopy
initiated a new era in melanoma screening, as
the additional morphologic information pro-
vided by dermoscopic examination significantly

improves the accuracy in melanoma diagnosis
(7). Even in a non-specialized clinical setting,
dermoscopy has been shown to enhance the bet-
ter selection of lesions to be referred to specialists
(8). However, dermoscopy is associated to two
main drawbacks, namely the highly subjective
interpretation of criteria and the time needed for
training and acquiring experience. A recent
study involving primary care physicians showed
that the combination of dermoscopy and digital
monitoring increased the sensitivity of mela-
noma diagnosis, but training in these techniques
required considerable time and was completed
by only 62% of the clinicians (9).
Spectrophotometric Intracutaneous Analysis
(SIAscopy) is a novel diagnostic method, devel-
oped in an attempt to introduce a diagnostic
tool overcoming the two problems mentioned
above (10). Instead of focusing on image pattern
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analysis, SIAscopy uses light reflected from the
skin in the visible and infrared spectra to pro-
duce images of the epidermal and dermal mela-
nin, the vasculature and the dermal collagen
content within the lesion. The interpretation of
image colours allows estimations of the under-
lying histopathologic features. Specifically, a
hand-held scanner (SIAscanner) probes the skin
and scans it with light (contact type). There is
also the non-contact type where a digital cam-
era with a special filter is used to produce
images of larger areas of the skin. The device
emits harmless radiation, ranging from 400 to
1,000 nm into an area of 24 x 24 mm or
12 x 12 mm and then measures the reflected
light quantity for each wavelength (11, 12). The
skin and its components absorb and/or reflect
light to various degrees and can interact prefer-
entially with specific lightwaves. The SIAscope
extracts information regarding the location,
quantity and distribution of the skin chromo-
phores, including melanin, collagen and haemo-
globin within the epidermis and papillary
dermis, producing eight narrow-band spectrally
filtered images and then displays a characteris-
tic SIAscopic image. Data are then displayed
via SIAgraphs, which are graphical representa-
tions of the digital information (13).

In the current manuscript, we present our
experience on the use of SIAscopy in the every-
day clinical routine of a busy pigmented lesion
clinic. Our aim was to assess the diagnostic
accuracy of SIAscopy in the diagnosis of malig-
nant pigmented skin tumours, compared to the
clinical-dermatoscopic diagnosis and the histo-
pathologic results of the excised lesions.

Materials and Methods

Patients were enrolled prospectively over a 3-
month period at the Skin Cancer Unit of the
Arcispedale Santa Maria Nuova IRCCS in Reg-
gio Emilia, Italy. Inclusion criteria were the
presence of a pigmented skin tumour, clinically
suspicious for the diagnosis of melanoma, basal
cell carcinoma (BCC) or squamous cell carci-
noma (SCC) and the inability to establish a defi-
nite diagnosis on clinical grounds only. Each
lesion was examined clinically, dermoscopically
and with the contact type SIAscope. None of
the lesions was managed based on the score
achieved by SIAscopy, but the decision to
excise, monitor or ignore an individual lesion
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was based on clinico-dermoscopic assessment,
as in routine daily practice.

The SIAscopic scoring system used was the
primary care scoring algorithm (PCSA), as
introduced by Emery et al. in 2010 (Fig. 1) (14).
A lesion score was the final outcome of the
SIAscopy analysis. Lesions achieving six or
more points were regarded as suspicious, while
those scoring less than six points were consid-
ered benign.

Sensitivity, specificity, positive and negative
predictive value of SIAscopy was calculated in
comparison to the clinico-dermoscopic examina-
tion, as well as to the histopathologic diagnosis
of the excised lesions.

Results

One hundred and eighty-eight lesions from 180
patients were included in the study. Of the 180
patients, 91 (50.6%) were females. Patients’ age
ranged from 2 to 95 years with a mean age of
43 years. Thirty five of the 188 included lesions
(18.6%) were diagnosed as malignant after cli-
nico-dermoscopic  examination and subse-
quently excised. Among them, 21 lesions were
suggestive of melanoma, 9 suggestive of BCC
and 5 suggestive of SCC. Thirty of these 35
lesions (85.7%) scored six or more points by
SIAscopy, thus being in the suspicious range
(sensitivity comparing to dermoscopy, 85.7%).
Of the 153 lesions considered benign after cli-
nico-dermoscopic assessment, 122 were diag-
nosed as nevi, 23 as seborrhoeic keratoses (S5K),
7 as dermatofibromas and 1 as cherry angioma.
SIAscopy gave a negative score (<6) in 100 of
these 153 lesions, resulting in specificity, com-
paring to dermoscopy, of 65.4%.

Nine additional lesions, although judged as
benign in clinico-dermoscopic examination were
excised following patients’ demand, thus
accounting for a total of 44 excised tumours.
The histopathologic examination of the 44
excised lesions revealed 31 malignant (18 mela-
nomas, 10 BCCs and 3 SCCs) and 13 benign
tumours (12 nevi and 1 SKs). Comparing to his-
topathology, 26 of 31 malignant lesions were
scored as such by SIAscopy, resulting in a sen-
sitivity of 83.9%. Of the 13 excised benign
lesions, seven lesions were scored as malignant
by SIAscopy (specificity comparing to histopa-
thology, 46.1%). All of these seven false posi-
tives had a diameter larger than 6 mm. Overall,



SIAscopy: a simplified method to triage suspicious skin tumours

Collagen white dots or i
cerebriform pattern Benign (Seb K)
Blood lacunas h
(hemangioma)

Dermal melanin

Definition

Dermal melanin

Melanin within the lesion
not due to hairs

Blood vessels

Presence of any blood
vessels within the lesion

Blood displacement with

A confluent non-pixelated
area demonstrating absence
of bloed within the lesion

blush with a peripheral increase
in blood for 3/4 of the
lesion's circumference
. Maximum diameter of more
Diameter |
than 6mm
Age Age in years | for every 15 years

total score 6 or more

Fig. 1. The SIAscopic scoring system used in the study.

the mean SIAscopy score of malignant and
benign lesions was 7.1 points and 4.9 points
respectively.

Discussion

In our study SIAscopy had lower accuracy than
dermoscopy, in terms of sensitivity and specific-
ity, for the diagnosis of a series of clinically sus-
picious pigmented tumours. However, the role
of SIAscopy should not be viewed as a replace-
ment of the standard diagnostic procedure to
select lesions to biopsy, but as an additional
tool in the hands of less experienced clinicians,
including primary care physicians, to select
lesions for referral. The dual advantage of SIAs-
copy is to minimize the subjectivity of the assess-
ment while requiring no training and specific

total score less than 6

banign

experience (12-15). In the context of a primary
care setting, a SIAscopy sensitivity and specific-
ity of 85.7% and 65.4%, respectively, could be
considered acceptable.

Interestingly, we noticed that 35 of the 53
benign lesions scoring six or more points had a
diameter greater than 6 mm. Although the SIA-
scopic features were not individually evaluated,
the latter observation indicates that a correction
of the impact of the large diameter of a given
lesion on the total SIAscopic score might
improve the specificity rate of the method.
Using the revised scoring system for SIAscopy,
the mean score of malignant and benign lesions
in our study was 7.1 points and 4.9 points
respectively. Thus, the suggested threshold of
six points between benign and malignant
lesions seemed to work properly.
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Previous studies have investigated the diagnos-
tic accuracy of SIAscopy for melanoma diagnosis.
Moncrieff et al. introduced the first scoring sys-
tem in a study including a set of lesions already
referred for surgical excision and reported a sensi-
tivity of 82.7% and a specificity of 80.1% (12).
However, these results cannot be applied to pri-
mary care screening, as the latter study assessed
the value of the method on lesions that had
already been judged to merit excision. Govindan
et al., using the same scoring system, found a sen-
sitivity of 94.4% for melanoma diagnosis, but their
study also included only referral cases (16). To
enhance the applicability of the method in pri-
mary care screening with the less possible
decrease in specificity rates, Emery et al. intro-
duced the PCSA, incorporating in the Moncrieff
scoring system two initial steps that aimed to
avoid misclassification of SKs and haemangiomas
as suspicious (14). Testing the PCSA in a primary
care setting, the authors found a sensitivity of
50% and a specificity of 84%, concluding that
SIAscopy could play a useful role in improving
primary care management of pigmented skin
lesions (14). The PCSA was later integrated with a
hand-held SIAscopy scanner to create the Mole-
Mate system that we used in our study (17).

A randomized controlled trial (RCT), con-
ducted by Walter et al. in 15 general practices
in eastern England, assessed the value of the
MoleMate system in improving the accurate
referrals of suspicious pigmented lesions (18).
To do so, the authors used a control group that
applied the guidelines on referral for suspected
skin cancer, which included clinical and dermo-
scopic examination. The investigators found
that the systematic application of best practice
guidelines alone was more accurate than the
MoleMate system. Our findings are in line with
the results of the latter RCT, supporting further
that the diagnostic accuracy of SIAscopy is not
comparable to clinico-dermoscopic examination.
However, a secondary outcome of the study by
Walter et al. was that although SIAscopy had
lower accuracy than the guidelines-based ideal
clinical practice, it performed better than
reports of real current practice (18). The latter
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observation is of particular interest, given that
the ideal clinical practice by definition includes
application of dermoscopy that requires a long
training process, which, as previously shown,
only specialized clinicians are prone to complete.

In our study, 9/10 BCCs and 2/3 SCCs were
correctly categorized as suspicious by the SIAs-
copy score. Tehrani et al. previously evaluated
the value of SIAscopy in the diagnosis of non-
melanoma skin cancer (NMSC), reporting sen-
sitivity and specificity rates of 97.5% and
86.7%, respectively, whereas Terstappen et al.
did not find any advantages of SIAscopy over
dermoscopy for the diagnosis of pigmented
BCCs (19, 20). The utility of SIAscopy in the
context of NMSC thus remains to be further
elucidated.

Our study has several limitations. First, it
was conducted in a specialized clinical setting,
which, in addition to skin cancer screening,
deals also with referral cases. Consequently, the
calculated SIAscopy rates of sensitivity and
specificity, compared to dermoscopy, cannot be
directly applied in a primary care setting. Sec-
ond, only a minority of lesions were excised,
thus the sensitivity and specificity rates of SIAs-
copy, compared to histopathology, are even less
applicable to a non-specialized setting. Finally,
the tumours were included based on the clinical
evaluation of expert clinicians in the field of
skin cancer diagnosis, resulting in a selection
bias.

In conclusion, our results further support the
previously reported suggestion that SIAscopy
cannot replace the standard of care in diagnos-
ing skin cancer, which is represented by the
clinical and dermoscopic examination. How-
ever, considering that the technique does not
require specific training and expertise, it might
represent an additional, relatively cost-effective
tool to select lesions for referral.
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