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Reflectance confocal microscopy (RCM) is a optical imaging technique that affords an horizontal
view of the skin until superficial dermis. RCM uses a laser light, at near infrared wavelength
(830 nm), as a source of coherent monochromatic light which penetrates the tissue and illuminates
a single point.

Microscopic tissue elements reflect light with different refractive indices resulting in white
structures on a black background. Given the high reflective index of melanin and keratin this
non-invasive imaging tool can have an important application in the diagnosis of skin cancer.
Though an “optical biopsy” allows physicians to visualize the skin lesion to a depth of 200 microns
with subcellular resolution, improving diagnostic accuracy of dermoscopic equivocal cutaneous
lesions (1).

If combined with clinical and dermoscopic diagnosis, RCM can enhance the accuracy of
differentiating between benign and malignant skin neoplasms (2). RCM can improve early
malignant melanoma diagnosis and can be a valuable method for the monitoring of skin lesions
over time, reducing the number of unnecessary excisions, in particular in cases of cosmetically
important areas, such as the face or the neck.

Despite its utility in skin cancer diagnosis the diffusion of RCM in clinical practice is
circumscribed mainly around academic medical centers. Moreover, the daily use of RCM is limited
by its cost and knowledge gap amongst dermatologist (3).

Before performing RCM at a safe level physicians need a dedicated training, that is not available
although the numerous publications in literature about this topic (4).

Farnetani et al. (5) showed that accuracy in skin cancer recognition correlated directly with the
expertise of the evaluator; as a matter of fact experienced RCM users had higher sensitivity than
more novice RCM users (91.0 vs. 84.8%).

In RCM the images are in gray scale and the interpretation of RCM skin images requires
specific knowledge of histomorphological features rather than direct translation of clinical and
dermoscopic skills. Consequently, this makes RCM difficult to perform in a routine clinical setting.

Unlike dermoscopy, which has rapidly spread as a screening technique among dermatologists of
all generations, currently RCM is rarely used outside teaching hospitals. Dermoscopy is based on
the description of colors and structures, whereas RCM morphologic features are similar to those
observed within a diagnostic pathology setting (Figure 1). Moreover, RCM-specific vocabulary
and architectural features overlap with the diagnostic terminology used in histopathology that

https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2019.01457
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2019.01457&domain=pdf&date_stamp=2019-12-19
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:mauro.alaibac@unipd.it
https://doi.org/10.3389/fonc.2019.01457
https://www.frontiersin.org/articles/10.3389/fonc.2019.01457/full
http://loop.frontiersin.org/people/525667/overview


Filoni and Alaibac Confocal Microscopy in Skin Cancer

FIGURE 1 | Lesion of the right leg of a 43 years old woman; histopathologic

analysis revealed melanoma, focally invasive with a Breslow thickness of

0.41mm. Confocal examination (Vivascope® 1500) shows papillae that are not

always well-defined and the presence of some dendritic pagetoid cells (arrow).

This image indicates how the diagnosis is based on the histomorphology of

the skin tissue and not on the clinical features of the lesion.

is different from that of clinical dermatology, for example
cells types are identified through their morphology (polygonal,
round, etc.) or their distribution pattern (nest, clustered,
pagetoid) (6).

Also images visualization is more pertinent to the
dermatopathology since in RCM there is an acquisition
both in planes oriented parallel to the skin surface and both in
depth through stack of images.

The above considerations indicate that RCM, in our
opinion, may reach more widespread acceptance and utilization
among pathologists/dermatopathologists rather than clinical
dermatologists. To this regard, a recent article (7) reports a
case series where prebiopsy examination with RCM improved
the reliability of histopathological diagnosis allowing for a
critical appraisal of initial histopathological misdiagnosis. The
pathologist also plays a key role in a new emerging imaging
technique that this is ex vivo confocal microscopy; this new
technique allows real-time microscopic examination of freshly
excised cutaneous tissues. This technology has been introduced
in Mohs dermatologic surgery in particular for the evaluation
of the surgical margins of basal cell carcinomas but shows a
possible application in breast and brain surgery. Ex vivo confocal
microscopy could save two-thirds of processing time compared
with conventional analysis of Mohs surgery, as processing and
sectioning times are eliminated. Moreover, the procedure does
not impair further histopathology evaluation on frozen or
paraffin sections.

In conclusion, we believe that both in vivo and
ex vivo RCM should primarily be used to assist
pathologists/dermatopathologists in the classical histopatological
and immunohistochemical diagnosis of skin cancer and,
consequently, should not be considered a clinical tool
for dermatologists.
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