Ex vivo confocal microscopy of ()]
basal cell carcinoma on a 3-color
scale

To the Editor: Ex vivo confocal microscopy (CM) is
capable of visualizing freshly excised tissue in
real-time with cellular resolution without routine
processing.! Depending on the laser wavelength,
either reflectance CM or fluorescence CM (FCM) is
utilized. Ex vivo CM is useful for the rapid evaluation
of tumor margins during Mohs micrographic
surgery.’

Initially, ex vivo reflectance CM studies used
acetic acid as a contrast agent to enhance basal cell
carcinoma (BCC) cell nuclei. However, thin strands
of BCC were frequently missed.”

The use of fluorophores improves contrast, so that
even small strands of BCC can be spotted in FCM
mosaics.” Acridine orange (AO) is the dye that is
most widely used. AO binds specifically to DNA and
emits fluorescence, so images of living cell nuclei can
be enhanced and displayed as bright structures in
FCM mosaics.'

Even though good resolution and morphologic
correlation are achieved with this standard tech-
nique, nowadays confocal mosaics are displayed in a
gray scale format.” However, dermatopathologists
are often neither familiar with nor comfortable
assessing these black-and-white images.

We herein report a new technique for obtaining
3-color scale confocal mosaics (FCM on a 3-color
scale) with the simultaneous use of AO and ethidium
bromide (EB) as fluorescent dyes.

In this technique, the excised skin sample is first
soaked with liquid nitrogen. The sample is then
sectioned into 20- to 30-um-thick slices by using a
cryostat, after which it is stained with the dye
mixture (0.1 mM AO + 0.25 mM EB) for about

1 minute. The sample is then placed in the confocal
microscope plate for imaging (Nikon A1R™, Nikon
Corporation, Tokyo, Japan). The tissue is scanned
simultaneously with lasers at 2 different wave-
lengths (405 and 488 nm), and the collected
fluorescence displayed on the screen as a 3-color
scale mosaic. Around 10 to 15 minutes is required
for completion of the tissue processing and for the
final mosaics to be developed.

Unlike AO, EB binds specifically to the DNA of
BCC cells that are damaged on account of freezing.
As a result, BCC nests are stained by EB and emit red
fluorescence after laser stimulation; in contrast, the
epidermis and dermis are stained by AO and emit
green fluorescence. Blue color corresponds to the
background tissue autofluorescence. All fluores-
cence is collected by the microscope, displaying
the final images in a 3-color scale format. AO and EB
staining do not affect additional fixation or staining
of the sample.”

Fig 1 shows completed BCC mosaics displayed
with this new technique. Each color represents a
different skin structure, making the mosaics easier to
read. In this way, 3-color scale confocal mosaics
are more user-friendly and can be interpreted
by health care professionals without previous
experience with FCM. Moreover, with frozen sample
processing, the tissue is completely flattened and
the entire sample can be displayed on the
screen. These developments represent important
advantages over previously described images
obtained with CM."

In conclusion, FCM on a 3-color scale is an
innovative technique that provides color images,
significantly expanding the applicability of FCM.
Larger studies are nevertheless required to validate
the technique for Mohs micrographic surgery and
other applications.

Fig 1. A, Ex vivo confocal microscopy of a nodular basal cell carcinoma based on a 3-color
scale. B, A section of the same sample stained with hematoxylin and eosin.
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