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Abstract

Background: Dermoscopy is a useful, noninvasive technique also used to
assess sebaceous lesions in humans. Sebaceous hyperplasia, sebaceous ad-
enoma and sebaceous epithelioma are common cutaneous lesions in dogs;
however, their dermoscopic features have not been investigated.
Hypothesis/Objectives: The objectives of this study are to describe the
dermoscopic features of canine sebaceous lesions and to assess the interob-
server agreement on dermoscopic parameters.

Animals: Thirty-four lesions excised from 17 client-owned dogs, histologi-
cally confirmed as sebaceous proliferations, were included in this study.
Materials and Methods: Sebaceous lesions were evaluated in vivo at x10
magnification with a handheld dermoscope. Each dermoscopic image was
assessed independently by two ECVD board-certified veterinary referral clini-
cians and an ECVD resident.

Results: Thirty sebaceous hyperplasias, two sebaceous adenomas and two
sebaceous epitheliomas were included. Dermoscopically, most lesions (91%)
had single or multiple, well-defined, white-yellowish structures composed of
grouped ovoid areas (clods). Irregular linear and, less commonly, arborising
vessels were detected at the periphery of the yellow lobular-like structures in
93% of sebaceous hyperplasias and in 50% of neoplastic lesions. Erosions
were seen in 6% of sebaceous hyperplasias and 50% of neoplastic lesions.
Good interobserver agreement was found for white/yellowish clods (k=0.75),
yellow scales (k=0.83), brown/grey dots (k=0.80), erosions (k=0.82) and
red/brownish scales/crusts (k=0.75). There was moderate agreement for fis-
sures (k=0.48) and vascular pattern (k=0.51-0.53).

Conclusions and Clinical Relevance: Dermoscopy represents a useful
technique to assess sebaceous gland proliferations in dogs, as itis in humans.

KEYWORDS
dermoscopic features, dermoscopy, dogs, sebaceous adenoma, sebaceous epithelioma,
sebaceous hyperplasia

to the naked eye.! Dermoscopy can be performed with
a nonpolarised (NPD) or polarised (PD) light source.
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Dermoscopy, also known as dermatoscopy or epilumi-
nescence Microscopy, is a noninvasive diagnostic tech-
nigue allowing for prompt, magnified in vivo observation
of the skin and the visualisation of pigmented, nonpig-
mented and vascular structures that are poorly visible

Sequential use of PD and NPD often provides comple-
mentary information and reveals important diagnostic
clues regarding skin lesions.?

In humans, dermoscopy is considered a relevant
diagnostic aid mainly for the early detection of skin
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cancer,® increasing the diagnostic accuracy for pig-
mented and nonpigmented skin neoplasms, thus re-
ducing the number of unnecessary biopsies.>*

Sebaceous hyperplasia is the most common se-
baceous gland proliferation in humans, characterised
by white-yellowish umbilicated papules of 2-9mm
in diameter, mainly on the face of older adults; these
feature, by dermoscopy, clusters of white-yellowish
lobular-like structures (clods) surrounded by fine, linear,
sometimes irregular, vessels at the periphery (crown
pattern).?”’

Nodular sebaceous hyperplasia is a common skin le-
sion comprising 23% of all non-neoplastic canine skin
masses,® observed mainly in older dogs and accounting
for the majority of canine sebaceous gland lesions.>'®
These lesions are generally single or multiple, <1cm in
diameter, yellowish, wart- or cauliflower-like and occur-
ring anywhere on the body.'%"

Sebaceous skin tumours are more frequently benign
in dogs and have recently been reported to represent
5.3%-6% of all canine skin tumours, with adenomas
(3.3%) and epitheliomas (1.7%) being more common
than carcinomas (0.7%).%1912

Of note, sebaceous hyperplasia is often found pe-
ripheral to and phasing into sebaceous adenoma, ep-
ithelioma or, more rarely, adenocarcinoma, and it is
likely to be a precursor to their development."

The clinical appearance of sebaceous hyperplasia in
dogs is considered characteristic, yet histopathological
examination is deemed necessary to confirm the diag-
nosis and to differentiate it from neoplastic lesions.

To date, dermoscopy has been used in veterinary
dermatological practice to describe normal feline and
equine skin,"*™ and hair follicle parameters in healthy
dogs.'®® Furthermore, dermoscopic features in dogs
with pattern alopecia,’® alopecia areata'’ and diverse
infectious (feline’®'® and canine dermatophytosis??),
parasitic (canine demodicosis'® and sarcoptic mange?')
and congenital diseases (acral congenital superficial
dermal lymphatic malformation in two cats??) have
been reported. To the best of the authors' knowledge,
no information on dermoscopy of canine sebaceous
gland hyperplasia and other sebaceous skin tumours is
currently available.

The aims of this study were to describe the dermo-
scopic features of canine sebaceous hyperplasia, seba-
ceous adenoma and sebaceous epithelioma that were
subsequently excised and examined histologically, and
to assess the interobserver agreement of dermoscopic
parameters, with histopathological diagnosis as the
gold standard.

MATERIALS AND METHODS
Study population

Cases were referred to the dermatology service for
the evaluation of cutaneous nodules. Thirty-four le-
sions excised from 17 client-owned dogs, histologically
diagnosed as sebaceous proliferations, were included

in this study. There were 30 sebaceous hyperplasias,
two sebaceous adenomas and two sebaceous epi-
theliomas. Lesions came from five intact males, two
castrated males, two intact females and eight spayed
females, ranging in age from 2 to 13years old (mean
age 6.4years). Informed owner consent was obtained
before any clinical, surgical or diagnostic procedure, fol-
lowing the good clinical practices in accordance with
ethics guidance (published in GURI [Gazzetta Ufficiale
della Repubblica Italiana] 1996;289:47-53).

Dermoscopic definitions

Morphological analysis was performed in line with the
descriptive terminology proposed by Rosendahl et al.?
According to this paper, anatomical structures, lesions
and vessels are described in simple geometric terms
that are applicable regardless of the definitive diagnosis
(Figure 1).

In detail, Rosendahl reports five basic elements typ-
ically used to describe pigmented structures® that are
objectively defined using the following terms (Figure 1):

a. line: a 2D continuous object with length greatly
exceeding width;

b. pseudopod: a line with a bulbous end;

c. dot: an object too small to have a discernable shape;

d. circle: a curved line equidistant from a central point;
and

e. clod: any well-circumscribed, solid object larger than
a dot; clods may take any shape.

Lines are further classified into five types related to
their architectural pattern: reticular, branched, parallel,
radial and curved.?®

The terms dots, clods and lines also are applied to
vessels and to vascular arrangements relating to their
specific patterns. Vessels appearing as lines (linear ves-
sels) may take different forms (Figure 1).

In order to better characterise the lesions, additional
descriptive terms were added by the authors: fissures
(long, narrow folds on the surface of the nodule), scales
(white to yellow, small dry clods lying on the skin sur-
face), scales/crusts (red/brownish, medium-sized and
thick clods attached to the skin surface) and erosions
(loss of epidermal layers with basement membrane
sparing) (Figure 2).

Dermoscopic examination

Cutaneous lesions were evaluated in vivo at x10 mag-
nification on the same day as the surgical excision with
a contact nonpolarised light dermoscope (Heine Delta
20 Plus; Intermed SRL). A gel interface (Ultrasound gel
transparent; GIMA SpA) was applied to the lesion be-
fore dermoscopic examination in order to reduce the
pressure on blood vessels. The dermoscope was con-
nected to a digital camera (D3100; Nikon Europe BV),
and all digitised images were captured in JPEG format.
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FIGURE 1 Structures and vessel patterns seen with a dermatoscope. Structures (left): lines (A), pseudopods (B), dots (C), circles (D),
clods (E). Lines can be reticular (F), branched (G), parallel (H), radial (I), or curved (J). Vessel patterns (right): vessel structure: dots (1), clods
(2), lines (3), looped (4), curved (5), serpentine (6), helical (7), coiled (8). Vessel arrangement: random (a), clustered (b), serpiginous (c), linear
(d), centred (e), radial (f), reticular (g), branched (h). Modified and adapted from Rosendahl et al. Dermoscopy in routine practice — ‘chaos and
clues'. Aust Fam Physician 2012;41:482-7. Drawings made by the first author.
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FIGURE 2 Basic elements, descriptive terms and vessel patterns observed in neoplastic and non-neoplastic sebaceous lesions in dogs.

Drawings made by the first author.
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Image evaluation

A board-certified veterinary referral clinician under the
supervision of a dermatological expert in dermoscopy
reviewed all dermoscopic images and, applying the
specific descriptive terminology and the additional de-
scriptive terms, listed the dermoscopic features (10)
variably observed in each of the sebaceous lesions
(Figure 2).

Two board-certified veterinary referral clinicians
and an ECVD resident independently examined all of
the images and reported their evaluations in an Excel
file that included a list of the 10 features. The three
evaluators were asked to indicate the presence (1)
or absence (0) of each of the 10 features for every
image, and the completed forms were sent for statis-
tical analysis.

The evaluations of the board-certified veterinary
referral clinician with the most experience in dermos-
copy, verified by a dermatological expert in dermos-
copy, were used for correlation analysis to measure the
strength of association of each parameter and type of
sebaceous proliferation.

Histological examination

After dermoscopic examination and image acquisi-
tion, lesions were surgically excised and immediately
fixed in 10% buffered formalin for 48-72h. Samples
were trimmed and routinely processed, embedded
in paraffin, cut at 4um, stained with haematoxylin
and eosin, and assessed independently by one ECVP
board-certified pathologist and one ECVP third-year
resident. Histopathological diagnoses were made fol-
lowing the morphological guidelines of Goldschmidt
et al.,?* and were considered as the gold standard
diagnostic technique. Epidermal and dermal changes
including hyperpigmentation of the epidermis and
pigmentary incontinence in the dermis also were as-
sessed. These parameters were scored as 0—absent,
1—minimal, 2—mild, 3—moderate and 4—severe.
These lesions also were classified as focal, multifocal
or diffuse.

Statistical analysis

Analysis of the agreement was made with the Cohen's
Kappa calculation.

The agreement between the three evaluators was
considered modest for kappa values k between 0.21
and 0.40, moderate for k between 0.41 and 0.60, and
good for k between 0.61 and 0.80. For k-values >0.8,
there was a near-perfect degree of agreement be-
tween the evaluators.

The association between the type of sebaceous pro-
liferation (histological diagnosis) and each dermoscopic
feature considered was investigated with the Pearson's
chi-squared test. The significance threshold was 0.05.

All analyses were performed with the software
STATA 14.2. (Appendix S1).

RESULTS

A total of 34 lesions, 30 sebaceous hyperplasias
(Figure 3), two sebaceous adenoma and two seba-
ceous epitheliomas were examined. Three of those
lesions were mixed forms and were classified accord-
ing to the main type of lesion found in percentage.
Particularly, one sebaceous hyperplasia (composed
of 70% sebaceous hyperplastic lobules and 30% ad-
enoma), one sebaceous adenoma (composed of 80%
adenoma and 20% sebaceous hyperplasia) and one
sebaceous epithelioma (composed of epithelioma 65%
and sebaceous hyperplasia 35% (Figure 4).

Dermoscopic features found in the lesions and the
interobserver agreement are reported in Table 1. All
additional descriptive terms proposed by the authors
were variably present in the lesions.

In the majority of the lesions (91%), single or multi-
ple, well-defined, white-yellowish, grouped ovoid clods
were observed (Figures 3 and 5). Irregular linear and
less commonly branching vessels were seen at the
periphery of the clods in 93% of sebaceous hyperpla-
sias (Figures 3 and 5) and in 50% of neoplastic lesions.
Curved vessels were seen in only two sebaceous hy-
perplasias. Erosions were seen in 6.6% of sebaceous
hyperplasias and in 50% of mixed forms (Figure 5).
Brown/grey dots were present in 29.4% of the lesions.

Good interobserver agreement was found for white/
yellowish clods (k=0.75), yellow scales (k=0.83),
brown/grey dots (k=0.80), erosions (k=0.82) and red/
brownish scales/crusts (k=0.75). Moderate agreement
was achieved for fissures (k=0.48) and vessel-type ar-
borising vessels (k=0.51) and irregular linear vessels
(k=0.53).

Association between the dermoscopic parameters
and type of sebaceous lesions was found for erosions
and neoplastic lesions, and for blue/grey clods and mul-
tifocal hyperpigmentation.

DISCUSSION

To the best of the authors' knowledge, this is the first
study describing dermoscopic findings of canine seba-
ceous hyperplasia and sebaceous skin neoplasias. We
selected sebaceous lesions, in particular sebaceous
hyperplasia, because these are common lesions in
dogs that must be differentiated from other neoplasms
particularly to warrant a conservative approach avoiding
surgery. Thus, dermoscopic findings were assessed
utilising histopathological examination as the gold
standard diagnostic technigue.

The descriptive terminology as reported by
Rosendhal®® was chosen as a reference for morpho-
logical analysis to establish the basis for sebaceous le-
sion description in dogs as well. Both metaphoric and
descriptive language has been used in human dermos-
copy. Metaphors are a special form of analogy, widely
used in the human dermatology lexicon, that have
been developed to aid the recognition and description
of clinical and dermoscopic criteria. The term “chrysa-
lis structures’ for example refer to shiny, bright white,



OCoOoO~NOOOoTPk,rWN —

COLOUR

FABIA ET AL.

6
J—Veterinary Dermatology

FIGURE 3 Dermoscopic findings in three cases of sebaceous hyperplasia. (a, ¢, d) Multiple, well-defined, white-yellowish, grouped,
ovoid clods covering the entire surface are surrounded by irregular linear vessels at the periphery. (b) Histological findings for the lesion
presented in (a); transversal section shows multiple enlarged sebaceous lobules corresponding to multiple grouped clods. Haematoxylin &

eosin, x10.

orthogonal linear streaks observed with polarised-light
dermoscopy in skin lesions with an increased amount
of collagen. We opted for the descriptive terminology
because it represents a more objective method of de-
scription and assessment of lesions, compared with
the metaphoric language that lacks clear definitions,
which might hinder the diagnostic repeatability of
dermoscopy.

The main dermoscopic features observed in 91%
of the lesions were white/yellowish clods and irregu-
lar linear vessels at the periphery of the lesions. These
features are similar to those reported in humans®® and
correspond to grouped dermal sebaceous lobules. In
humans, the dermoscopic finding of yellow lobular-like
structures has been described in sebaceous hyper-
plasia, sebaceous adenoma and nevus sebaceous of
Jadassohn.® Clusters of white-yellowish globules in the
centre of the lesions and fine, nonarborising vessels
(crown pattern) at the periphery are the hallmarks of
these lesions.>®

Brown/grey dots and blue/grey clods (10 and two re-
spectively) were observed in 12 lesions, all diagnosed
as sebaceous hyperplasia. The association was found
between blue/grey clods on dermoscopy and multifocal
epidermal hyperpigmentation on histological examina-
tion. This might suggest that these features correspond

to melanin deposition in the skin, yet as the numbers
are very small and this finding was very infrequent, we
are unable to draw conclusions from these data.

Erosions and ulcerations were observed in four of
34 lesions; notably, two were sebaceous hyperplasia
and two were mixed forms that, for analysis, were
classified according to the predominant histopathologi-
cal features and, thus, identified as one sebaceous ep-
ithelioma (65%) and one sebaceous adenoma (80%).
Unlike what is reported in humans, where erosions and
ulcerations are usually a sign of invasive growth and
malignancy,?® self-trauma is a common cause of ero-
sion and ulcerations in dogs and thus, it should not be
considered as significant in veterinary medicine.

The evaluation of vessels through dermoscopy plays
a key role in the correct recognition of skin tumours,
infections and inflammatory diseases in humans, and
the correct interpretation of the features of vascular
structures is among the most important steps in the
diagnostic pathway.2°

Dermoscopic features of skin vessels in normal
dogs have been reported by Zanna and co-workers.'®
Authors described thin, arborising, red lines corre-
sponding to vessels between follicular units visible at
x70 magnification. In our study, irregular linear vessels,
some of them arborising, representing dermal vessels
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FIGURE 4 Dermoscopic findings in a mixed form (65% sebaceous epithelioma and 35% sebaceous hyperplasia). (a) Extensive
ulceration and multiple, poorly defined white clods. (b) Histological findings for the lesion; transversal section shows multiple enlarged
sebaceous lobules and a multiple, large irregular island of epithelial reserve cells. Haematoxylin & eosin, x10.

TABLE 1

List of dermoscopic features observed in the 34 neoplastic and non-neoplastic sebaceous lesions, with their presence

expressed as percentages in lesions and agreement among the three observers on each dermoscopic feature.

Sebaceous
hyperplasia

27 of 30 (90%)

Dermoscopic features adenoma

White/yellowish clods

Fissures 13 of 30 (43.33%) 1 of 2 (50%)
Yellow scales 7 of 30 (23.33%) -
Curved vessels 2 of 30 (6.66%) -
Linear irregular vessels 25 of 30 (83.33%) 1 0f 2 (50%)
Arborising vessels 3 0of 30 (10%) -
Brown/grey dots 10 of 30 (33.33%) -
Blue/grey clods 2 of 30 (6.66%) -
Erosions 2 of 30 (6.66%) 1 0of 2 (50%)
Red/brownish scales/crusts 6 of 30 (20%) 1 of 2 (50%)

Sebaceous

2 of 2 (100%)

Sebaceous Agreement
epithelioma Total lesions k=
2 0f 2 (100%) 31 of 34 (91.18%) 0.75
1 0f 2 (50%) 15 of 34 (44.12%) 0.48
1 0of 2 (60%) 8 of 34 (23.53%) 0.83
- 2 of 34 (5.88%) 1.00
1 0of 2 (50%) 27 of 34 (79.41%) 0.53
- 3 of 34 (8.82%) 0.51
- 10 of 34 (29.41%) 0.80
- 2 of 34 (5.88%) 0.59
1 of 2 (60%) 4 of 34 (11.76 %) 0.82
1 0f 2 (50%) 8 of 34 (23.53%) 0.75

Cohen's kappa statistics: k=0.41-0.61 moderate agreement, k=0.61-0.80 good agreement, k>0.80 excellent agreement.

displaced by lobular-like structures, were clearly visible
at x10 magnification.

This finding suggested that in dogs and humans,
handheld dermoscopy allows visualisation of the type
and architecture of vessels in the lesion, adding unique
information that cannot be obtained by histological
examination.

Good interobserver agreement was found for more
than one dermoscopic feature. Regardless of their de-
gree of experience, all observers recognised white/yel-
lowish clods, yellow scales, brown/grey dots, erosions
and red/brownish scales/crusts. Importantly, white/yel-
lowish clods are features present in 91% of sebaceous
lesions, suggesting that these also represent a useful
and well-defined dermoscopic parameter in dogs.

Moderate agreement was found for vessel type.
This finding is likely to have been related to the less
experienced observers not being able to clearly identify
vessel type and arrangement and suggests that spe-
cific training is needed to reach a good level of compe-
tence in dermoscopic evaluation.

We tried to determine whether dermoscopic fea-
tures could suggest the nature of the sebaceous lesion.
Unfortunately, no association between dermoscopic
parameters and type of lesions was found except for
the correlation between erosions and the diagnosis of
neoplastic lesions. However, ulceration in dogs may
be caused, as observed previously, by self-trauma and
thus was not considered a finding as significant as it is
in humans.
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FIGURE 5 Dermoscopic findings in a mixed form (a) (80% sebaceous adenoma and 20% sebaceous hyperplasia) and three sebaceous
hyperplasias (b—d). (a) Ulceration and red/brownish scales/crusts, (b,c) yellow scales, white-yellowish clods, and irregular linear vessels at
the periphery of the lesions and (d) ulceration, white-yellowish clods and irregular linear vessels at the periphery.

It would be of interest in future to compare the
dermoscopic features, particularly vessel type, and
arrangement, of benign and malignant sebaceous
neoplasms.

Cases included in the study were collected at one
institution over a period of 5years. Diagnoses were
representative and mirrored the prevalence of canine
cutaneous sebaceous lesions, with no sebaceous
carcinomas included in the study, further highlighting
how rare malignant forms are compared with benign
forms.

Three mixed forms (two sebaceous hyperplasia and
adenoma, and one sebaceous hyperplasia and epi-
thelioma) were diagnosed. This suggests that, unlike
in humans, sebaceous hyperplasia in dogs might be a
precursor of sebaceous neoplasia such as adenoma,
epithelioma or, more rarely, adenocarcinoma.

Notably, the larger and multilobular nodules included
in this study were sebaceous epithelioma. Studies
with a higher number of lesions are needed to assess
whether tumour size is a helpful element in discriminat-
ing between sebaceous hyperplasia and neoplasia, and
between benign and malignant forms.

CONCLUSIONS

To summarise, the most consistent dermoscopic fea-
tures observed in canine benign sebaceous lesions

included single or multiple, well-defined, white-
yellowish, grouped, ovoid clods and irregular linear
vessels at the periphery of the lesion. Our results
suggest that dermoscopy represents a useful and
reproducible technique for diagnosing benign seba-
ceous proliferations, thereby reducing the need for
biopsies.
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