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Original Article
A study of dermoscopic features of pigmented basal cell
carcinoma in Hong Kong Chinese

GJ Chan

and HHF Ho

A dermoscopic method based on an absent pigment network and the presence of at least one
of six criteria has been described for the diagnosis of pigmented basal cell carcinoma (BCC).
A retrospective analysis of dermoscopic and clinical images collected from three dermatology
clinics performed by two blinded dermoscopists found a sensitivity of 97.0% and specificity of
93.4% of the proposed method while intraobserver and interobserver agreement was excellent
(κ=0.94 and κ=0.90 respectively). The combination of dermoscopy with photography-based
predictions of clinical probability demonstrated an improvement in diagnostic accuracy for the
noninvasive diagnosis of BCC.
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Introduction
Dermoscopy (also known as epiluminescence
microscopy, dermatoscopy, or amplified surface
microscopy) is a simple in-vivo diagnostic
technique utilizing optic magnification and an
immersion liquid or polarized light that allows
visualization of pigmented and non-pigmented
structures located from the epidermis down to
the upper dermis not otherwise visible to the
naked eye (Figure 1).
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Figure 1. Visualization of sub-surface structures on immersion contact dermoscopy. (A) Before application of
an immersion liquid (10 x magnification), reflection from pockets of air in the stratum corneum limit the depth
of visualization; (B) Dermoscopic image after application of a water-soluble gel (10 x magnification): the reflections
are reduced to a minimum, allowing deeper structures to become visible. There is an absent pigment network,
ulceration (asterisk), large blue-grey ovoid nests (black arrows), and arborizing vessels (white arrowhead),
allowing a dermoscopic diagnosis of pigmented BCC to be made.

Basal cell carcinoma (BCC), although not
usually life threatening, is an indolent locally
invasive epidermal malignancy and is the most
common cutaneous malignancy in Hong Kong.
Pigmented BCCs represent the most common
type (60.1%) in our Chinese population and
have been misdiagnosed as other pigmented
skin lesions (PSLs), such as seborrhoeic wart,
melanocytic naevus, and malignant melanoma.1
Menzies et al devised a simple, robust
dermoscopic method to diagnose pigmented
BCCs based on an absent pigment network in
the presence of one or more of six positive
features (“Menzies criteria”, Table 1). Their
model was demonstrated to have a sensitivity
of 93% (95% CI, 87-97%) for the diagnosis of
pigmented BCC, a specificity of 89% (95% CI,
82-93%) versus invasive melanomas, and a
specificity of 92% (95% CI, 87-96%) versus
benign PSLs.2

Objectives
To study the sensitivity, specificity, intra- and interobserver agreement of Menzies criteria and

Table 1. Menzies criteria for dermoscopic diagnosis
of pigmented BCC2
Dermoscopic criteria
Negative feature (must not be present)
Pigment network-pseudonetwork
Positive features (at least 1 feature found)
Ulceration
Large blue-grey ovoid nests
Multiple blue-grey globules
Leaf-like structures
Spoke-wheel areas
Arborizing vessels
Revised nomenclature based on the Consensus Net Meeting
on Dermoscopy3
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evaluate the usefulness of dermoscopy as an
adjunct to the clinical diagnosis of pigmented BCC
in Hong Kong Chinese.

Methods
This was a retrospective analysis of clinical and
dermoscopic images collected during a period of
14 months (January 2007-February 2008) at two
general dermatology clinics in Hong Kong (Tuen
Mun Social Hygiene Clinic, Cheung Sha Wan
Dermatological Clinic) and the Cutaneous
Oncology Clinic, Dermatology Research Centre,
Prince of Wales Hospital.
Eligible patients were of Chinese ethnicity with a
PSL and gave verbal informed consent for digital
clinical and dermoscopic imaging. A skin biopsy
for histopathologic examination confirmed the
diagnosis of all pigmented BCCs. For the nonBCC PSLs, a skin biopsy for histopathologic
examination was performed when a malignant
or pre-malignant tumour could not be ruled out,
or when the patient requested removal of benign
PSLs. Written informed consent was obtained
before skin biopsy. A clinical diagnosis was
assigned for those unequivocally benign skin
lesions when no biopsy was performed.
Lesions were excluded when a definite diagnosis
could not be made. Suboptimal quality digital
images were also excluded.
Dermoscopic images were obtained using a Heine
Delta 20 dermatoscope with a lens at 10-fold
magnification (Heine Optotechnik, Herrsching,
Germany) mounted on a Nikon Coolpix E995
digital camera (Nikon Corporation, Tokyo, Japan).
Multiple images of large (>14 mm) diameter
lesions were obtained to provide data for all
topographic areas. Clinical images were obtained
using a Nikon Coolpix E995 or P5100 digital
camera (Nikon Corporation, Tokyo, Japan). All
images were compressed in JPEG (Joint
Photographic Experts Group) format file (high
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quality compression) with a resolution of 1600 x
1200 pixels at 24-bit colour, custom white
balance. All images were pooled together and
separated into two sets, one containing only
clinical images and the other containing only
dermoscopic images.
Blinded evaluation of identical sets of images was
performed by two novice dermoscopists with
approximately two years of experience (C.G.J and
H.H.F.) using a 19-inch (48.3-cm) thin-film
transistor (TFT) monitor with no clinical data
provided.
For the scoring of dermoscopic criteria, a score of
“present” was assigned when both observers
agreed on the presence of the criterion being
examined. A score of “absent” was assigned when
the criterion was absent, or when no agreement
between the two observers was demonstrated. This
method resulted in potential underestimation of
the true presence of the dermoscopic criteria but
was adopted because of the lack of a third
authoritative dermoscopist to provide a reference
score. A positive Menzies criteria was found when
one of the six positive dermoscopic features was
present in the absence of a pigment networkpseudonetwork (Table 1).
For analysis of the clinical images, each observer
assigned a clinical ranking of probability of BCC:
high clinical probability of BCC (considered BCC
until proven otherwise), medium probability of
BCC (would require biopsy to exclude BCC), or
low clinical probability of BCC (considered unlikely
to be BCC thus not requiring biopsy to exclude
BCC). The diagnostic accuracy was calculated,
defined as the percentage of biopsy-confirmed
pigmented BCCs out of the total number of PSLs
in that probability category.
Data analysis was performed using SPSS software
version 15.0 (SPSS Inc, Chicago Ill), giving 2 x 2
contingency tables. Differences were calculated
using the χ 2 test or Fisher’s exact test where
appropriate. Pairwise intraobserver and
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interobserver agreement were estimated using
Cohen’s κ statistic, which provided the degree of
agreement beyond chance. For the interpretation
of κ values, a value of 1.0 indicated perfect
agreement; values greater than 0.80 were
considered excellent; values between 0.60 and
0.80 were considered good; values between
0.40 and 0.60 were considered fair, and values
less than 0.40 were considered poor. 4 All
significance tests were 2-sided, with p<0.05
considered statistically significant.

Results
The diagnoses and proportions of 155 PSLs
including clinical characteristics of 33 pigmented
BCCs are summarized (Table 2). Table 3 presents
the results of statistical analysis for the individual
dermoscopic criteria and a positive Menzies
criteria. The criterion of ulceration was most
sensitive (75.8%; 95% CI, 59.0-87.2%) followed
by multiple blue-grey globules (66.7%; 95% CI,
49.6-80.3%). Leaf-like structures and spoke-wheel

Table 2. Diagnosis frequencies of 155 pigmented skin lesions in the study
Diagnosis
Pigmented basal cell carcinoma:
Subtypes:
%
No.
Nodular BCC
21
(63.6)
Superficial BCC
4
(12.1)
Morphoeic/sclerosing BCC
2
(6.1)
Compound BCC + seborrhoeic keratosis
2
(6.1)
BCC, not classified
4
(12.1)
Age: 49-99 years (median, 77 years; mean, 76 years)
Sex: Male
16
(50.0)
Female (1 lady had two BCCs)
16
(50.0)
Site: Face
25
(75.8)
Back
6
(18.2)
Scalp
1
(3.0)
Limb
1
(3.0)

No.
33

%
(21.3)

Melanocytic naevus

51

(32.9)

Seborrhoeic keratosis

41

(26.5)

Dermatofibroma

5

(3.2)

Vascular lesion

2

(1.3)

Malignant melanoma

1

(0.6)

22

(14.2)

Others:
Wart (5)
Lentigo (3)
UVB melanotic macule (2)
Actinic keratosis
Atypical squamous proliferation
Bowenoid seborrhoeic keratosis
Fibrokeratoma
Hyperpigmentation, post-inflammatory
BCC, Basal cell carcinoma

Keratoacanthoma
Lichen planus
Nodular prurigo
Poroid hidradenoma
Severe squamous dysplasia
Tricholemomma
Verrucous keratosis
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areas were the least sensitive criteria (6.1%; 95%
CI, 1.7-19.6%) but were highly specific (100%;
95% CI, 96.9-100%; p=0.044 for both). A positive
Menzies criteria had a high sensitivity (97.0%; 95%
CI, 84.7-99.5%; p<0.001) and specificity (93.4%;
95% CI, 87.6-96.6%; p<0.001) for the diagnosis
of pigmented BCC versus a non-BCC PSL.
Pairwise assessment of intra- and inter-observer
agreement is summarized (Table 4). A positive
Menzies criteria had excellent intraobserver

Table 3. Diagnostic properties of individual
Sensitivity
Criteria
%
Absent pigment network
100.0
Ulceration
75.8
Multiple blue-grey globules
66.7
Large blue-grey ovoid nests
57.6
Arborizing vessels
48.5
Leaf-like structures
6.1
Spoke-wheel areas
6.1
Positive Menzies criteria
criteria

97.0
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(κ=0.94; 95% CI, 0.88-1.00; p<0.001) and
interobserver agreement (κ=0.90; 95% CI,
0.83-0.98; p<0.001). Spoke wheel areas
demonstrated perfect intra- and inter-observer
agreement (κ=1.00; p<0.001). On the
contrary, leaf-like areas had poor interobserver
agreement (κ=0.32; 95% CI, 0-0.66; p=
0.004), but excellent intraobserver agreement
(κ=0.94; 95% CI, 0.83-1.00; p<0.001),
reflecting the difference of interpretation by
both observers.

criteria and positive Menzies criteria
Specificity
95% CI
%
95% CI
28.7
(21.4-37.3)
(59.0-87.2)
95.9
(90.8-98.2)
(49.6-80.3)
97.5
(93.0-99.2)
(40.8-72.8)
100.0
(96.9-100)
(32.5-64.8)
99.2
(95.5-99.9)
(1.7-19.6)
100.0
(96.9-100)
(1.7-19.6)
100.0
(96.9-100)
(84.7-99.5)

93.4

(87.6-96.6)

p*
<0.001
<0.001
<0.001
<0.001
<0.001
0.044
0.044
<0.001

Sensitivity (%) of the criterion for the diagnosis of pigmented BCC; calculated as True Positive/(True Positive+False Negative).
Specificity (%) of the criterion versus non-BCC pigmented skin lesions; calculated as True Negative/(True Negative+False
Positive).
95% CI, 95% confidence interval
* The statistical significance of each criterion for pigmented BCC versus non-BCC

Table 4. Intra- and inter-observer agreement on Menzies criteria
Intra-observer
κ
Dermoscopic criterion
95% CI*
Pigment network
0.88
0.79-0.97
Ulceration
0.87
0.77-0.96
Large blue-grey ovoid nests
0.94
0.86-1.00
Multiple blue-grey globules
0.94
0.77-0.97
Leaf-like structures
0.94
0.83-1.00
Spoke wheel areas
1.00
Arborizing vessels
0.84
0.70-0.98

Inter-observer
κ1
95% CI*
0.82
0.70-0.93
0.87
0.77-0.96
0.84
0.72-0.96
0.79
0.67-0.92
0.32
0-0.66 †
1.00
0.74
0.58-0.89

Positive Menzies criteria
criteria

0.90

0.94

0.88-1.00

0.83-0.98

κ, Cohen's kappa statistic, intra-observer agreement (Observer I);
κ1, Cohen's kappa statistic, inter-observer agreement (between Observer I and Observer II);
* Statistical significance was determined using the χ2 test of independence; with p<0.05 defining statistical significance. All
values had a p<0.001 where not specified, except: † p=0.004

194

GJ Chan and HHF Ho

To evaluate the use of dermoscopy as an adjunct
to clinical assessment, the probability ranking
of BCC in 119 PSLs including 29 pigmented
BCCs for each observer was compared with
biopsy specimen results and scoring of Menzies
criteria. Thirty-six PSLs from the initial set were
excluded from this analysis due to absent clinical
images in 8 PSLs and suboptimal clinical image
quality in 28 PSLs. The results are tabulated
(Table 5).
For those lesions ranking a high clinical probability
of BCC, a correct diagnosis of BCC was made in
20 out of 22 cases (90.9%) for Observer I, and
21 out of 25 cases (84.0%) for Observer II. With
dermoscopy, a positive Menzies criteria identified
an additional case of BCC resulting in a slight
increase in diagnostic accuracy for both observers
(95.2% for Observer I, and 95.5% for Observer II).
For those lesions ranking a medium clinical
probability of BCC, clinical assessment alone was
equivocal for correctly identifying a pigmented
BCC (57.1% for Observer I, 46.2% for Observer II).
With dermoscopy, an increase in diagnostic

accuracy was demonstrated among those with a
positive Menzies criteria (80.0% for Observer I,
60.0% for Observer II).
For those lesions ranking a low clinical
probability of BCC, clinical assessment correctly
identified the lesion a being a non-BCC in 82
out of 83 cases (98.8%) for Observer I, and in
79 out of 81 cases (97.5%) for Observer II. The
single case of BCC in this category was a
superficial BCC with foci of ulceration and focal
multiple blue-grey globules on dermoscopy
interpreted by Observer I.

Discussion
Dermoscopy is a simple noninvasive tool that
enables evaluation of sub-macroscopic structures
that may reveal clues to the underlying diagnosis.
Following the study by Menzies et al, the
dermoscopic features of ulceration, large bluegrey ovoid nests, multiple blue-grey globules, leaflike areas and arborizing vessels were found to
correlate with their histopathologic counterparts

Table 5. Combining clinical probability with dermoscopy using Menzies criteria
Medium
ow
High
LLow
Menzies criteria
HBCC+/No.
%
MBCC+/No. %
LBCC+/No.
%
Observer II,, clinical probability
Positive
20/21
95.2
8/10
80.0
1/4
25.0
Negative
0/1
0.0
0/4
0.0
0/79
0.0
Total
20/22
90.9
8/14
57.1
1/83
1.2
Observer II
II,, clinical probability
Positive
21/22
95.5
Negative
0/3
0.0
Total
21/25
84.0

6/10
0/3
6/13

60.0
0.0
46.2

1/2
1/79
2/81

50.0
1.3
2.5

BCC, Basal cell carcinoma;
BCC+ / No., number of biopsy-confirmed BCC/number of lesions in that probability category;
TBCC / No., total number of biopsy-confirmed BCC/total number of lesions;
High, clinical probability = BCC until proven otherwise;
Medium, clinical probability = would require biopsy to diagnose BCC;
Low
ow,, clinical probability = no biopsy needed to exclude BCC;
%, number of biopsy-confirmed BCC / number of lesions in that probability category x 100

TBCC/No.

%

29/35
0/84
29/119

82.9
0.0
24.4

28/34
1/85
29/119

82.4
1.2
24.4
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in a study of 32 pigmented BCCs by Demirtasoglu
et al.5 Peris et al independently confirmed the
reproducibility of Menzies’ method in the
dermoscopic examination of 56 pigmented BCCs
by five observers with different degrees of
experience in dermoscopy. 6 Ethnicity was not
mentioned in previous studies, but presumably the
number of Chinese subjects was likely to be low.
This present analysis demonstrates the
reproducibility of Menzies method for the
diagnosis of pigmented BCCs in the local
population.
Ulceration was found to have the highest sensitivity
among the positive criteria (75.8%), and was
higher than those reported by Menzies et al 2
(27.0%) and Demirtasoglu et al 5 (62.5%). We
suspect this may be related to later presentation
of disease. Benign PSLs such as seborrhoeic
keratoses and melanocytic naevi are common
occurrences in the Chinese population, resulting
in confusion with pigmented BCCs in their early
non-ulcerated stage.
The sensitivity of multiple blue-grey globules was
higher (66.7%) compared to the results of Menzies
et al (27.0%). It is unclear whether this is related
to the ethnic tendency for pigmentation of Chinese
skin, as suggested by higher proportions of
pigmented BCCs in Hong Kong.1 The specificity
of this feature (97.5%; 95% CI, 93.0-99.2%;
p<0.001) was comparable with that reported by
Menzies et al (97% against both invasive
melanoma and benign PSLs; p<0.001).2
The sensitivity of leaf like structures was much
lower (6.1%) compared with those reported by
Menzies et al2 (17.0%) and Demirtasoglu et al5
(50.0%). Underestimation of such a criterion is a
possibility due to different interpretations, reflected
by poor interobserver agreement (κ=0.32; 95%
CI 0-0.66, p=0.004). The sensitivity for Observer
I was 30.3%; while for Observer II, the sensitivity
was 6.1% (data not shown). Peris et al also
demonstrated poor interobserver agreement for
such a criterion.6
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Low sensitivity of spoke wheel areas (6.1%) was
comparable to those reported by Menzies et al2
(10.0%), while Demirtasoglu et al5 found no spokewheel areas in their study. This criterion however
had a high specificity of 100% (95% CI, 96.9100.0%; p=0.044) and perfect intra- and
interobserver agreement. Though numbers are too
small to draw any conclusions, both instances of
this criterion occurred in two pigmented superficial
BCCs.
To evaluate the usefulness of dermoscopy, a
ranking of clinical probability for BCC based on
assessment of clinical digital images was adopted.
Obviously, lack of history and real-time interaction
and examination prohibit an entirely fair
evaluation of the diagnostic accuracy of the
clinician. Nevertheless, the sensitivity and
specificity of physical examination by
dermatologists for the diagnosis of BCC has been
reported to be about 95%.7,8 Studies of store-andforward teledermatology have calculated
concordances ranging from 81% to 89%
between face-to-face dermatologists and
store-and-forward dermatologists.9,10 Our study
demonstrates an increase in diagnostic accuracy
of a pigmented BCC particularly in those ranked
as having medium clinical probability for BCC and
to a lesser extent, for those ranked as having high
clinical probability for BCC.
On the other hand, four lesions demonstrated a
false positive Menzies criteria (two seborrhoeic
keratoses, one poroid hidradenoma, one
lesion of squamous dysplasia). Ulceration
was demonstrated in three of these cases
whilst multiple blue-grey globules were seen
in two. Ulceration is a criterion that could be
overestimated, because its definition requires the
absence of a well-defined history of trauma, which
could not be verified without clinical interaction.
Nevertheless, in the development of the model
by Menzies et al, the concern of rejecting a real
case of BCC dominated over the acceptance of a
chance difference, which could result in a greater
false-positive rate.2
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A major limiting factor of the present study is the
small sample size. Selection bias resulting from
convenience sampling is another factor. Another
critical factor is the lack of formal assessment of
the dermoscopic ability of both observers in the
study. Our study only evaluated dermoscopy of
pigmented BCC versus a non-BCC PSL and did
not differentiate between benign versus malignant
non-BCC PSLs.
In conclusion, dermoscopy using Menzies method
is a useful non-invasive technique for use as an
adjunct to clinical evaluation of suspected
pigmented BCCs in Hong Kong Chinese.
However, one must bear in mind that dermoscopy
does not replace proper clinical evaluation and
tissue biopsy for histology, especially when the
clinical suspicion of a malignant or pre-malignant
lesion is high.
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