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Reflectance confocal microscopy (RCM) is a high-resolution, noninvasive tool that is currently approved by
the US Food and Drug Administration for obtaining and interpreting images of the skin and cutaneous
neoplasms with the goal of decreasing unnecessary biopsy procedures in patients with benign lesions. The
second article in this continuing medical education series focuses on identifying key criteria for the diagnosis
of common skin cancersdmelanoma, basal cell carcinoma, and squamous cell carcinoma. We contrast these
findings with RCM features of common benign lesionsdmelanocytic nevi, solar lentigo, seborrheic keratosis,
lichen planuselike keratosis, and sebaceous hyperplasia. We also correlate the dermoscopic and histopatho-
logic findings with the RCM features. ( J Am Acad Dermatol 2021;84:17-31.)
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Reflectance confocal microscopy (RCM) is
currently being used as an adjunct to clinical and
dermoscopic evaluation of cutaneous neoplasms. In
the first article in this continuing medical education
series, we described the applications of RCM as a
noninvasive tool to decrease unnecessary biopsy
procedures by increasing diagnostic specificity and
sensitivity in different clinical contexts. Given the
relative gap in knowledge of RCM image interpreta-
tion, the focus of the second article in this series is to
present the primary RCM characteristics and algo-
rithms of benign and malignant cutaneous neo-
plasms and provide dermoscopic and
histopathologic correlations.
BENIGN NONMELANOCYTIC LESIONS
Solar lentigo

Clinically, solar lentigo appears as a brown to tan
macule or patch in actinically damaged skin. It is
sometimes challenging to distinguish from lentigo
maligna and pigmented Bowen’s disease, prompting
frequent biopsy procedures.1 With RCM, solar lentigo
displays a regular honeycomb pattern of the spinous-
granular layers.2-4 The regular honeycomb pattern
correlates to a lack of keratinocytic atypia on histopa-
thology. Solar lentigo on RCM is distinct at the level of
the dermoepidermal junction (DEJ), demonstrating an
increased density of ‘‘edged papillae’’ddermal
papillae rimmed by bright uniform basal cells.2 This
refractile layer of cells correlates with a cross-sectional
view of rete ridges that are lined by pigmented basal
keratinocytes.2 Variability in the shape of the dermal
papillae can be noteddovoid, annular, and poly-
cyclic.2 Bright elongated cords with bulbous tips can
also be visualized at the DEJ, corresponding with
elongated pigmented rete ridges (‘‘dirty feet’’) visual-
ized by histopathology (Fig 1).3 The shape of dermal
papillae is dependent on the degree of budding and
complexity of anastomosis between the elongated
retes. The edged papillae and cord-like rete ridges
correlate with fingerprinting and the reticular pattern
seen with dermoscopy, respectively.5 Table I summa-
rizes the key RCM features of solar lentigo.
Seborrheic keratosis
Seborrheic keratoses (SKs) are pink to brown

stuck-on waxy papules, plaques, or nodules.
Dermoscopy highlights the cerebriform epidermal
architecture as well as milia-like cysts and comedo-
like openings.6 Irritation, trauma, and regression can
cause changes within an SK that make it clinically
challenging to distinguish from skin cancer.7-9

With RCM, SKs show epidermal surface projec-
tions, correlating with the clinical and dermoscopic
cerebriform surface.10-12 In addition, keratin-filled
surface invaginations or corneal plugs, which are
round to linear depressions that harbor structureless
amorphous refractile keratin debris by RCM, corre-
late with comedo-like openings on dermoscopy.5,11

At varying epidermal levels, corneal pseudocysts can
be observed as white round structures that are highly
refractile because of their keratin content.11 These
structures correlate with milia-like cysts on
dermoscopy.13 The regular honeycomb pattern of
the spinous-granular layer is preserved in nonpig-
mented SK, while a regular cobblestone pattern can
be visualized in pigmented SKs.11 Epidermal
acanthosis can be seen on RCM as a broadened
honeycomb pattern, whereby the keratinocytes
appear regularly arranged, yet the polygonal out-
lines of the honeycomb are thicker and brighter than
usual.14 At the level of the DEJ, densely packed oval
to polymorphous dermal papillae, often with a ring
pattern, are observed. Furthermore, elongated bright
tubular structures with bulbous projections,
correlating with the thick fingerprint-like structures
with dermoscopy, can be seen at this level
(Fig 2).5,10,11 SKs have an RCM vascular pattern of
dilated looped vessels, correlating with hairpin
vessels with dermoscopy.11 Table II summarizes
the key RCM features of SKs.

Lichen planuselike keratosis
Lichen planuselike keratosis is a macule or thin

papule occurring on sun-damaged skin and is
thought to be a solar lentigo or SK undergoing
inflammation and regression.15,16 With RCM, similar
to an SK, corneal plugs or pseudocysts can be
observed.14 Given the benign nature of this lesion,
the regular honeycomb pattern is preserved in the
spinous-granular layers in the majority of lesions
with an occasional broadened honeycomb pattern if
the epidermis is acanthotic.14 At the DEJ, foci with
elongated cords with bulbous tips can be observed
suggestive of residual features of SK or solar
lentigo.14 Most prominently, at the level of the
papillary dermis, a dense infiltrate of bright dots
and plump-bright cells can be seen, representing the
band-like lymphocytic infiltrate and melanophages
on histopathology, respectively (Fig 3). The correl-
ative dermoscopic feature is gray-dot granularity.14



Abbreviations used:

AK: actinic keratosis
BCC: basal cell carcinoma
DEJ: dermoepidermal junction
DN: dysplastic nevus
LM: lentigo maligna
LMM: lentigo maligna melanoma
LPLK: lichen planuselike keratosis
RCM: reflectance confocal microscopy
SCC: squamous cell carcinoma
SK: seborrheic keratosis
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In foci with flattening of the DEJ, there is an abrupt
transition from the epidermis to dermis, without
visible dermal papillae. Highly refractile bundles at
the papillary dermis correlate with fibrosis, while
curled and clumped bright fibers correlate with solar
elastosis.14 Table III shows the key RCM findings of
lichen planuselike keratosis.

Sebaceous hyperplasia
Sebaceous hyperplasia appears as a yellow soft

umbilicated papule with serpentine radial vessels
(‘‘crown vessels’’), making it occasionally difficult to
distinguish from basal cell carcinoma (BCC).17,18

Compared with BCC, however, the blood vessels in
sebaceous hyperplasia lack branching and do not
cross the center of the lesion. With RCM, sebaceous
hyperplasia is characterized by a dilated central
follicular infundibulum containing sebum and
keratin debris, correlating with the central umbilica-
tion noted clinically and dermoscopically.19,20

Surrounding the central umbilication, sebaceous
lobules are composed of round cells with dark nuclei
and refractile speckled cytoplasmdthese have been
described as ‘‘morula-shaped’’ (ie, reminiscent of
morula stage of embryogenesis; Fig 4).19,21-23 In the
papillary dermis, dark tubular vessels can be
observed running parallel to the plane of RCM,19

correlating with crown vessels on dermoscopy.
Sebaceous hyperplasia usually demonstrates solar
elastosis in the dermis, in contrast with the
fibroplasia that is often seen in BCC.20 Table IV
provides a summary of key RCM features of
sebaceous hyperplasia.

MALIGNANT NONMELANOCYTIC LESIONS
BCC

As the most common skin cancer,24 BCC has
different histopathologic subtypes, including super-
ficial, nodular, and morpheaform. At the level of the
spinous layer with RCM, keratinocytes may display a
regular honeycomb or appear as elongated along an
axis, a pattern denoted as ‘‘streaming’’; this feature
can be observed when the basaloid tumor
aggregates push against and compress the
epidermis.25 The basaloid tumor aggregates may
appear on RCM as either ‘‘bright tumor cords/
islands’’dhigh refractility aggregates caused by
increased melanind or ‘‘dark silhouettes’’dlow
refractility aggregates that are darker than the sur-
rounding stroma (Fig 5).26

The bright tumor islands are frequently seen in
pigmented BCCs. They show peripheral palisading
of nuclei and are often delineated by dark clefting,
representing low-refractility mucin and stromal
retraction.25 Dendritic cells can be observed within
tumor islands representing melanocytes.27 The
bright tumor islands that contain melanin correlate
with the blue ovoid nests and blue globules
observed with dermoscopy.28 Melanophages, ap-
pearing as plump-bright cells in the papillary dermis,
can also be seen in pigmented BCCs.29 The
dermoscopic correlate is gray-dot granules.28 The
dark silhouettes can be visualized in nonpigmented
BCCs and particularly in superficial BCC.29 Within
the tumor islands, the neoplastic cells may be
oriented along the same axis, known as ‘‘nuclear
polarization.’’25,26 In the stroma that interweaves
between tumor islands, highly refractile collagen
bundles can be observed, correlating with dermal
fibrosis surrounding the basaloid aggregates on
histopathology. Tortuous canalicular blood vessels,
running parallel to the plane of RCM imaging, can be
seen within the stroma and correlate to the in-focus
branched (arborizing) dilated vessels characteristic
with dermoscopy29; the histopathologic correlate is
cross-sectional vessels between the dermal tumor
nodules.28 Table V provides key RCM findings in
BCC.

Actinic keratosis
Actinic keratoses (AKs) appear as scaly erythem-

atous macules or flat papules; histologically they are
characterized by partial thickness keratinocytic aty-
pia involving the lower half of the epidermis and the
basal layer. At the surface of the skin, RCM shows
parakeratosisdthe presence of bright round kerati-
nocytes with retained nuclei in the stratum corneum,
and hyperkeratosisdincreased brightness, surface
irregularity, and thickening of the stratum corneum
of [20 �m (that could be measured by counting
stack images from the top of the stratum corneum to
the granular layer); those features correlate with the
alternating para- and orthokeratosis seen with
histopathology and with the evident scale by
dermoscopy.30-33 If a stack of RCM optical sections
is obtained from the stratum corneum to the basal
layer, there is a difference in the honeycomb pattern
between the upper epidermis that shows a regular



Fig 1. Solar lentigo. A, Dermoscopy demonstrating a brown macule with moth-eaten borders
and pigmented lines in parallel (yellow arrow) and network-like formation (red arrow). B,
Reflectance confocal microscopy mosaic (1.5 3 1.5 mm2) at the level of the dermoepidermal
junction shows bright cords that are laid out in parallel (yellow arrows) or intersecting fashion
(red arrow), correlating with the dermoscopic network-like structures. C, Photomicrograph
demonstrating epidermal hyperplasia and elongated pigmented rete (‘‘dirty feet’’; yellow
arrow) showing fusion of adjacent retes (red arrow). The elongated pigmented retes correlate
with the elongated bright cords on reflectance confocal microscopy. (C, Hematoxylineeosin
stain; original magnification: 3100.)

Table I. Summary of major reflectance confocal
microscopy features of solar lentigo

Regular honeycomb pattern in the spinous-granular layers

Increased number of dermal papillae with varying
shapesdovoid, annular, cerebriform, and polycyclic at
the dermoepidermal junction

Ring pattern of bright keratinocytes around dermal
papillae (edged papillae)

Elongated bright cords with bulbous projections at the
dermoepidermal junction
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honeycomb and the lower epidermis, which
displays an irregular honeycomb, indicating a
loss of normal epidermal stratification.33 The
irregular honeycomb pattern can be visualized with
RCM as bright cellular outlines of keratinocytes
varying in size and shape and in the thickness and
brightness of the lines varying in size, outline, and
refractility, mostly in the lower portions of the
epidermis.30 In AKs, the infundibular epithelium is
usually ‘‘spared’’ and retains a regular honeycomb
pattern. The basal layer of the epidermis may show
bulbous extensions into the dermis with RCM,
correlating with budding of the basal layer into the
dermis on histopathology. In the papillary dermis, a
stroma with bright curled fibers can be visualized,
correlating to solar elastosis, as well as increased
blood flow and inflammation, appearing as bright
dots on RCM.29
Squamous cell carcinoma
Squamous cell carcinoma (SCC) presents as a

hyperkeratotic papule, nodule, or plaque most
commonly on sun-damaged skin. Clinically it can
mimic hypertrophic AKs and inflamed SKs. With
RCM, SCC shows at the corneal layer confluent and
irregular hyperkeratosis or parakeratosis.34,35 A
markedly thickened scale can obscure RCM imaging
of the underlying epidermis, and in these cases,
imaging should concentrate on the periphery of the
neoplasm. The regular honeycomb pattern is lost in
the spinous-granular layers and instead there is
‘‘keratinocyte disarray’’dan irregular honeycomb
or disarranged epidermal pattern can be seen
(Fig 6), correlating on histopathology with
full-thickness keratinocytic atypia.34,35 In contrast
with AK, there are no ‘‘spared islands’’ of regular
honeycomb, and the keratinocytic disarray is
confluent. Bright round atypical cells can
occasionally be observed within the spinous layer,
representing dyskeratotic cells.20 At the DEJ, dermal
papillae harboring tortuous blood vessels running
perpendicular to the plane of imaging can be seen
with RCM.34,35 This RCM vascular pattern has been
previously described as the ‘‘buttonhole sign’’36 and
corresponds to dermoscopic glomerular (coiled) or
dotted vessels.28,29

Because of the depth limitations and the horizon-
tal orientation of imaging of RCM, distinguishing SCC
in situ from invasive SCC may be challenging.
Invasive SCC with RCM can show in the papillary



Fig 2. Seborrheic keratosis. A, Dermoscopy shows a sharply-demarcated papule with milia-
like cysts (yellow arrows) and comedo-like openings (red arrows), as well as irregular
pigmentation including a blue-white focus. B, Reflectance confocal microscopy mosaic
(1.75 3 1.5 mm2) at the level of the dermoepidermal junction demonstrates bright horn
pseudocysts (yellow arrows), keratin-filled invaginations (red arrows), and thick interweaving
anastomosing cords with a regular cobblestone pattern of keratinocytes (asterisk). C,
Photomicrograph demonstrating an acanthotic epidermis with a reticulated pattern that
correlates with the elongated and anastomosing rete on reflectance confocal microscopy
(asterisk). The pigmented keratinocytes account for the reflectance confocal microscopy
cobblestone pattern. There are also horn pseudocysts (yellow arrows) and keratin-filled
invaginations (red arrows). (C, Hematoxylineeosin stain; original magnification: 340.)

Table II. Summary of major reflectance confocal
microscopy features of seborrheic keratosis

Papillated epidermal hyperplasia

Keratin-filled invaginations and horn pseudocysts
Regular or broadened honeycomb pattern or cobblestone
pattern of the spinous-granular layers

Densely packed round to polymorphous edged dermal
papillae

Interconnecting bright cords with bulbous projections at
the dermoepidermal junction
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dermis tumor aggregatesdseen as cellular aggre-
gates with irregular and discohesive margins, as well
as speckled nucleated cells (roundish to polygonal
cells with speckled appearance and a dark nucleus),
which have a polygonal shape that differentiate them
from melanophages.37 In addition, with RCM
invasive SCC more frequently shows ulceration or
surface erosion and less frequently surface
hyperkeratosis and the buttonhole sign than in situ
SCC.37

RCM of pigmented SCC in situ shows an atypical
honeycomb with nonconfluent spindle-shaped cells
with delicate dendritic branches infiltrating the
suprabasal epidermis, correlating with Langerhans
cells. In addition, there are multiple bright DEJ edged
papillae that are small and roundish in shape and
with widened interpapillary spaces, mostly at the
lesion’s periphery.38 Table VI provides key RCM
findings in SCC.
BENIGN MELANOCYTIC NEVI
Common nevi

RCM can help in the discernment of so-called
common nevi from melanoma. To understand the
RCM features of nevi we need to classify nevi in
accordance with the degree of melanocytic prolifer-
ation (single cells or in aggregate) and architecture
(junctional, compound, or dermal). Clinically,
junctional nevi appear as uniform round brown
macules that are symmetric with regular borders.
Compound nevi present as papules, but similarly
appear round to oval and brown to tan; dermal nevi
may be pink to light brown and demonstrate a more
exophytic silhouette.39

With RCM, junctional nevi demonstrate preserva-
tion of the regular honeycomb and cobblestone
patterns of the epidermis.39 Pagetoid cells are not
observed within the epidermis, though slender
dendritic cells representing Langerhans cells may
be seen in an inflamed nevus.40 At the DEJ, 2 RCM
patterns may be observed: ring pattern or meshwork
pattern (Fig 7).41 The ringed architecture shows
edged papillae, characterized by dark dermal
papillae surrounded by a ring-like rim of bright cells,
representing pigmented basal keratinocytes and
small melanocytes.39,40,42-44 The dermoscopic corre-
late is the pigment network.40 Histopathologically,
these features correspond to a nevus with a mostly
lentiginous component at the DEJ.45 The meshwork
pattern with RCM shows thickened, interconnecting,
bright, elongated aggregates that widen the
interpapillary spaces (ie, the rete ridges); the
meshwork correlates with elongated junctional nests



Fig 3. Lichen planuselike keratosis. A, Dermoscopy shows a poorly defined macule with
diffuse granularity (red arrow). A moth-eaten border can be appreciated alongside fingerprint-
like areas (yellow arrow). B, Reflectance confocal microscopy mosaic (1.5 3 1.5 mm2) at the
level of the dermoepidermal junction demonstrates elongated cords with bulbous projections,
correlating with elongated rete (yellow arrow). Bright dots and plump-bright cells (red arrow),
correspond to dense inflammatory cells, composed of lymphocytes and macrophages,
respectively. C and D, Photomicrograph depicting foci with elongated retes (yellow arrow)
and other areas with a flattened dermoepidermal junction and an inflammatory infiltrate
composed of lymphocytes and melanophages (red arrow). (C and D, Hematoxylineeosin
stain; original magnification: 3100.)

Table III. Summary of major reflectance confocal
microscopy features of lichen planuselike keratosis

Regular honeycomb pattern of the spinous granular layers

Foci with elongated bright cords with bulbous projections
at the dermoepidermal junction

Other foci with abrupt transition between the epidermis
and dermis (flattening of the dermoepidermal junction)

Numerous bright dots and plump-bright cells
(melanophages) at the papillary dermis
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of melanocytes along the sides and tips of the rete
ridges, with bridging of adjacent retes on
histopathology. Dense bright round structures
bulging into the papillae, corresponding to discrete
junctional nests, can also be seen.40,45 The
dermoscopic equivalent may be seen as thicker
reticular or reticular-globular pattern.40

Compound and dermal nevi also show preserva-
tion of the normal honeycomb pattern with RCM.
The dermal component is visualized as discrete nests



Fig 4. Sebaceous hyperplasia. A, Dermoscopy of a papule with crown vessels and yellow-
white lobular structures (arrow) B, Reflectance confocal microscopy mosaic (1.83 1.8 mm2) at
the level of papillary dermis demonstrates a lobulated proliferation composed of round cells
with bright speckled cytoplasm and a centrally located nucleus representing sebocytes
(arrows). C, Photomicrograph shows a dilated infundibulum with surrounding large sebaceous
lobules (arrows). (C, Hematoxylineeosin stain; original magnification: 340.)

Table IV. Summary of major reflectance confocal
microscopy features of sebaceous hyperplasia

Dilated central follicular infundibulum

Morulae-shaped sebaceous lobules composed of round
cells with speckled cytoplasm and dark nuclei

Dark tubular blood vessels
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that fill and often expand the dermal papillae, termed
clod-pattern (Fig 8), which correlates with a globular
dermoscopic pattern.40,46 The refractility of the nests
varies and is low in nonpigmented nevi. In a
compound nevus, the dermal nests would be
associated with a meshwork pattern at the DEJ.41 A
summary of key RCM features of common nevi is
shown in Table VII.
Dysplastic (atypical) nevi
Dysplastic nevi (DN) may be difficult to distinguish

from melanoma with RCM. Clinically, DN appear as
brown macules with irregular pigmentation and often
a central papular component. Similar to dermoscopy
and histopathology, RCM features of DN are on a
spectrumbetween common nevi andmelanomas.47,48

For DN with mild atypia, a combination of ring and
meshwork pattern can be visualized at the DEJ.49

There may be poor demarcation at the periphery,
which correlates on histopathology to the shouldering
phenomenondan epidermal component extending
laterally to the dermal component.49 Melanocytes in
pagetoid spread can be rarely detected, but only at the
center of the lesion.49 Junctional nests can be
observed, as well as highly refractile collagen fibers
(representing fibrosis) and small inflammatory cells
and melanophages.49 If compound, clods will be
noted in the papillary dermis centrally.



Fig 5. Basal cell carcinoma. A, Dermoscopy shows a pink-white papule with brown-gray
globules and dots (arrows). B, Reflectance confocal microscopy optical section
(0.75 3 0.75 mm2) shows bright well-demarcated tumor islands (asterisks) with surrounding
dark clefting (arrow). C, Photomicrograph depicting the corresponding basaloid aggregates
(asterisks) with focal retraction from the surrounding fibrotic stroma (arrow). (C,
Hematoxylineeosin stain; original magnification: 3200.)

Table V. Summary of major reflectance confocal
microscopy features of basal cell carcinoma

Regular honeycomb or keratinocytic ‘‘streaming’’ of the
epidermis spinous layer

Basaloid tumor aggregates in the dermis appearing as
‘‘bright tumor cords/islands’’ with peripheral palisading
or nuclei or as ‘‘dark silhouettes’’

Dark clefts around tumor aggregates
Fibroplasia with refractile collagen bundles in the dermis
Linear (horizontally oriented) tortuous blood vessels in the
dermis
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Moderate and severe DN depict more asymmetry.
The epidermis typically depicts the honeycomb and
cobblestones patterns, but there may be some
irregularity.49 Atypical melanocytes at the DEJ are
more widespread but involve \50% of the lesion.
Pagetoid cells may be observed49 but involve\50%
of the lesion and are noted only focally and at the
center of the lesion.50 At the DEJ, a meshwork
pattern, with some variability in the thickness and
spacing of the interconnecting elongated junctional
aggregates, is present centrally and a ring pattern is
noted peripherally.49 Inflammation and fibrosis can
be observed. The presence of atypical melanocytes
in some DN can make them indistinguishable from
melanoma.49,51 Table VII provides key RCM features
of DN.
Spitz nevi
Spitz nevi can be clinically difficult to distinguish

from melanoma. They most commonly have a
star-burst or globular pattern under dermoscopy.52

With RCM, there is preservation of the regular
epidermal honeycomb and cobblestone patterns.
When the epidermis is acanthotic, a broadened
honeycomb may be seen. Pagetoid cells can be
observed at the center and are composed of
dendritic- or rounded-nucleated cells.53 The star-
burst pattern seen dermoscopically manifests itself as
confluent elongated junctional nests or clods at the
periphery of the lesion.53 The papillary dermis usu-
ally reveals nests of melanocytes and melanophages.
Table VII provides key RCM features of spitz nevi.

MALIGNANT MELANOMA
With RCM, melanoma is often associated with an

irregular honeycomb pattern and irregular cobble-
stone pattern because of the atypical melanocytes
infiltrating the epidermis.20,29 Pagetoid spread of
atypical melanocytes appears as refractile round or
dendritic nucleated cells (Fig 9).50 Melanocytes may
appear singly or in small clusters. At the level of the
DEJ, nonedged dermal papillae are characteristic,
appearing in varying sizes alongside widened
interpapillary spaces caused by infiltration of
atypical melanocytes. The overall pattern is
disorganized/chaoticda ringed, meshwork, or clod
pattern that is asymmetric or irregular in



Fig 6. Pigmented squamous cell carcinoma in situ. A, Dermoscopy shows a brown-pink
macule with dotted vessels (arrows). B, Photomicrograph demonstrates full-thickness
keratinocytic atypia. C, Reflectance confocal microscopy (0.75 3 1.0 mm2) at the level of the
spinous-granular layers shows irregularity of size and shapes of keratinocytes forming an
irregular (atypical) honeycomb pattern that correlates with the keratinocytic atypia. D,
Reflectance confocal microscopy mosaic (2 3 2 mm2) at the level of the dermoepidermal
junction shows edged papillae. Blood vessels in the papillae display the ‘‘buttonhole sign’’
(arrows), correlating with the dotted vessels seen with dermoscopy. (B, Hematoxylineeosin
stain; original magnification: 3200.)

Table VI. Summary of major reflectance confocal
microscopy features of squamous cell carcinoma

Irregular surface with hyperkeratosis or parakeratosis

Keratinocyte disarraydan irregular honeycomb or
disarranged epidermal pattern in the spinous-granular
layers

Dyskeratotic cells
‘‘Buttonhole sign’’ in the dermal papilla representing
coiled, vertically oriented blood vessels

Edged papillae at the dermoepidermal junction and
focal dendritic cells (Langerhans cells) at the
epidermis spinous layer in pigmented squamous cell
carcinoma
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appearance.54 Loss of DEJ pattern is mostly caused
by flattening of the DEJ or to infiltration by dense
sheets of melanocytes. Junctional thickening and an
atypical meshwork pattern (Fig 9) may be observed
in both melanoma and some DN. In melanoma,
however, the junctional thickening that causes the
atypical meshwork pattern markedly varies in thick-
ness and refractility, while nevi display greater
regularity.29 The irregular meshwork correlates
with an atypical pigment network with dermo-
scopy.55 The findings described here are
characteristic of most melanomas that arise on
the trunk and extremities (superficial spreading



Fig 7. Melanocytic nevus. Reflectance confocal microscopy mosaics at the level of the
dermoepidermal junction showing a regular architecture composed of (A) ringed and (B)
meshwork patterns.

Fig 8. Melanocytic nevus. A, Reflectance confocal microscopy mosaic (1.03 1.25 mm2) at the
level of the dermoepidermal junction demonstrates a regular clod pattern composed of
junctional and dermal nests (asterisks). B, Photomicrograph shows nests of melanocytes
(asterisks) at the DEJ and dermis. (B, Hematoxylineeosin stain; original magnification: 3200.)

Table VII. Summary of major reflectance confocal microscopy features of nevi

Common nevi Dysplastic nevi Spitz nevi

Regular honeycomb or cobblestone
pattern in the epidermis

Regular to mildly irregular
honeycomb or cobblestone pattern
of epidermis

Regular or broadened honeycomb or
cobblestone pattern in the
epidermis

Regular DEJ pattern: ring, meshwork,
or clod patterns depending on
nevus type (junctional, compound,
or dermal)

Mild to marked distortion of DEJ
architecture at the center of the
lesion

Pagetoid infiltration in the center of
the lesion

Epidermal component extending
laterally to the dermal component

Confluent elongated junctional clods
at the periphery

Cells in pagetoid spread may be
focally present at the center of the
lesion

Disarrangement of DEJ with
nonedged papillae and numerous
junctional nests

DEJ, Dermoepidermal junction.
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Fig 9. Invasive melanoma. A, Dermoscopy shows a blue-black ulcerated (asterisk) papule
with blue-white veil, polymorphous vessels, and brown globules/dots (yellow arrows). B,
Reflectance confocal microscopy mosaic (2.5 3 2.5 mm2) at the level of the dermoepidermal
junction shows an irregular clod pattern with bizarre-shaped and unevenly spaced nests of
atypical melanocytes (arrows). C, Photomicrograph demonstrating poorly aggregated mela-
nocytic nests that are irregularly shaped and spaced (arrows). Focal area of ulceration is noted
(asterisk). (C, Hematoxylineeosin stain; original magnification: 3200.)

Table VIII. Summary of major reflectance confocal microscopy features of melanoma

Atypical cells in pagetoid spread. The suspicion increases when cells are round-nucleated, reaching high in the suprabasal
epidermis or diffusely infiltrating the lesion

Atypical cells at the DEJdlarge ([20 �m), round or dendritic nucleated cells, either presenting as solitary units or forming
clusters. The suspicion for melanoma increases with a cellular density[5/mm2 or with cellular pleomorphism

DEJ disarrayddisorganized pattern (ring, meshwork, or clod patterns that are asymmetrically distributed or irregular in
appearance) or the presence of nonedged papillae

Loss of DEJ patterndareas that lack any of the recognizable DEJ patterns (ring, meshwork, and clod patterns)
In lentigo malignadsheets of atypical melanocytes, mostly with a dendritic shape, in the basal epidermis, surrounding and
extending down adnexal openings

In nodular melanomadcerebriform dermal nests
In amelanotic melanomad‘‘hyporeflective’’ pagetoid cells in the suprabasal epidermis

Fig 10. Lentigo maligna. A, Dermoscopy shows a poorly defined brown patch with an annular
pattern and asymmetric follicular openings. B, Reflectance confocal microscopy mosaic
(1.53 1.5 mm2) at the level of basal and spinous epidermis shows dendritic atypical melanocytes
in sheets (blue arrows), further extending into adnexal structures (yellow arrows). C,
Photomicrograph demonstrating proliferation of atypical melanocytes along the basal layer
(blue arrows), as well as pagetoid infiltration at the suprabasal epidermis and extension down
adnexal structures (yellow arrows). (C, Hematoxylineeosin stain; original magnification: 3100.)
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Table IX. Summary of major reflectance confocal microscopy algorithms for melanoma diagnosis

RCM method Methodology

Pellacani RCM score42 RCM score ranges from 0-8 points
Major criteria (2 points each): nonedged papillae at basal layer and cytologic atypia
(mild or marked)

Minor criteria (1 point each): roundish cells spreading in pagetoid fashion, pagetoid
cells widespread throughout lesion, cerebriform clusters in papillary dermis,
or nucleated cells within dermal papilla

Score $3 essential for melanoma diagnosis
Segura 2-step method63 Two steps:

1. Is lesion melanocytic tumor or not? Evaluate following criteria:
d Cobblestone pattern (C)
d pagetoid infiltration (P)
d Dermal nests (N)
d Widespread dermal papilla (DP)

CPN�/DP�: Nonmelanocytic lesion if fulfills RCM features of BCC, SK, DF, or vascular
lesion. If not, consider melanoma

CPN�/DP1: Melanocytic lesion or nonmelanocytic. Evaluate for RCM features of BCC,
SK, DF, or vascular lesion. If not, consider melanoma

CPN1/DP�: Melanocytic lesion
CPN1/DP�: Melanocytic lesion
2. If lesion determined to be melanocytic, evaluate for features of melanoma vs nevus:
Protective features (suggestive of nevi):

d Typical basal cells (�1 score)
d Edged papilla (�1 score)

Risk features (suggestive of melanoma)
d Roundish pagetoid cells (11 score)
d Atypical nucleated dermal cells (11 score)

�2: Most probable nevus
�1: Probable nevus, may be melanoma
0-2: Most probable melanoma

Langley method66 Morphologic criteria used for melanoma diagnosis
d Epidermal disarray with loss of the normal honeycomb pattern
d Grainy image
d Pagetoid cells in the epidermis
d Complex branching dendrites or dendritic cells
d Atypical and pleomorphic refractile cells
d Presence of bright, highly refractile particles

Morphologic criteria used for nevus diagnosis
d Normal epidermal architecture with regular honeycomb pattern
d Presence of junctional or Ns
d Monomorphic refractile cells

Guitera lentigo maligna score64 RCM score ranges from �1 to 7 points
Major features (2 points each)

d Nonedged papillae
d Round large pagetoid cells[20 �m

Minor features (1 point each)
d $3 cells at the DEJ
d Follicular localization of atypical cells
d Nucleated cells within the dermal papillae

Minor feature (�1 point)
d Broadened honeycomb pattern
Score $2 suggestive of melanoma diagnosis

BCC, Basal cell carcinoma; C, cobblestone pattern; DEJ, dermoepidermal junction; DF, dermatofibroma; DP, widespread dermal papilla;

N, dermal nest; P, pagetoid infiltration; RCM, reflectance confocal microscopy; SK, seborrheic keratosis.
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melanoma). Table VIII provides a summary of key
RCM findings.

Though melanoma subtypes share many similar
RCM features, there are nuances that should be
noted. RCM features of melanoma arising on chron-
ically sun-damaged skin (lentigo maligna and lentigo
maligna melanoma) characteristically display sheets
of atypical melanocytes, mostly with a dendritic
shape, in the basal epidermis, surrounding and
extending down adnexal openings (Fig 10).54,56

Nodular melanoma characteristically displays
cerebriform dermal nests, but shows less remarkable
changes in the epidermis, lacking the density of
pagetoid melanocytes and the disarranged
epidermal pattern observed in other melanoma
subtypes.57 The scarcity of epidermal criteria may
present a pitfall in the RCM diagnosis of nodular
melanoma.58,59 Amelanotic melanoma poses a
particular clinical and dermoscopic challenge. With
RCM, it shares features with other melanomas; how-
ever given the lack of melanin, ‘‘hyporeflective
pagetoid cells’’ can be a clue to this diagnosis
observed in 85% of cases.60

Multiple scoring algorithms exist for the diagnosis
of melanoma with RCM. Some involve a decision
tree61 while others involve point assignment for each
criterion with subsequent addition for final score
attainment.42,51,62-64 Table IX summarizes these al-
gorithms. In a Cochrane review, pooling sensitivities
and specificities across several studies found that the
RCM algorithm used by Pellacani has 80% to 100%
sensitivity and 67% to 95% specificity.65 The Segura
2-step algorithm has a sensitivity of 86.1% and
specificity of 95.3%, when setting the threshold for
melanoma diagnosis to a score$0.63 Decreasing the
threshold to21 increased the sensitivity to 100% but
decreased the specificity significantly to 57%.63 The
criteria of analysis per Langley et al66 found a
sensitivity of 97% and specificity of 83%.66 When
setting a threshold score of$2 in the Guitera lentigo
maligna score, a sensitivity of 85% and specificity of
76% was achieved.64

The second article in this continuing medical
education series reviewed the main RCM features
of cutaneous neoplasmsdboth malignant and
benign. We have provided both dermoscopic and
histopathologic correlates to aid in the understand-
ing of RCM findings and to further increase the scope
of RCM’s potential alongside other tools at our
disposal.
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