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analysis confirmed both the specificity of the anti-
serum and expression of galectin-3 in multinodular
goitres, follicular adenoma and carcinomas. The
galectin-3 mAb they used is specific for galectin-3
(although this reagent is not purified and needs to be
tested in different dilutions), but Western blotting
procedures are not adequate to support the authors’
conclusions.4

We agree with the authors that further studies are
needed in order to confirm the value of galectin-3
immunostaining in clinical practice. For this reason,
we are now engaged in a prospective multicentre
study. However, reliability and reproducibility of
a diagnostic test require stringent methodological
procedures including optimal substrates and puri-
fied and standardized reagents. Moreover, for this
specific field, biotin-free staining procedures are
mandatory.
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Sir: Skin adnexal tumours are thought to be rare
entities, can cause diagnostic dilemmas in routine
histopathological practice and are essentially recog-

Figure 1. a, Galectin-3 immunostaining of Hashimoto’s thyroiditis by

using a purified mAb to galectin-3 and the avidin–biotin complex

method (indirect immunoperoxidase). Similar staining was obtained

using an unrelated mAb as control (data not shown). b, The

immunoreactivity of the same mAb to galectin-3 when used in a

biotin-free indirect immunoperoxidase with a secondary antibody,

horseradish peroxidase conjugated.
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nized at low magnification (pattern recognition).1

Helpful clues include the presence of intracellular
and intercellular lumina containing diastase-resistant
periodic acid–Schiff (PAS)-positive material in the
diagnosis of ductal tumours, foamy epithelial cells in
sebaceous tumours and pilar elements in tumours with
follicular differentiation.1,2 The presence of melano-
cytes has been reported within various tumours,
sometimes resulting in the creation of entirely ‘new’
entities or variants in an otherwise conventional and
well-recognized entity. We present a systematic study
of the presence of melanocytes in cutaneous epithelial
pilar neoplasms (CEPN), which was carried out to
elucidate their frequency and diagnostic utility, inclu-
ding other adnexal tumours as control material for that
purpose.

We retrieved 50 CEPN from The Royal London
Hospital archives (1980–2003), 46 benign (39
trichoepitheliomas ⁄ seven trichoblastomas) and four
malignant (trichilemmal carcinomas). The pilar differ-
entiation criteria included organoid, lobular or folli-
culo-centric growth pattern, few or no connections
with the epidermis, keratinous microcysts and ‘cell
balls’, hyalinized stroma and catagen-like apoptotic
bodies.1,2 Malignancy criteria included infiltrative
margins, nuclear pleomorphism, necrosis and mitotic
figures including atypical ones.1,2 Two haematoxylin
and eosin (H&E) levels were reviewed by two histo-
pathologists (Z.A. and S.D-C.) to systematically assess
growth pattern, catagen-like apoptotic bodies, dual cell
population, pigment, stromal reaction (myxoid, lamel-
lar fibrosis, hyalinization), calcification, nuclear fea-
tures, mitotic figures ⁄ 10 high-power fields (equivalent
to 1.52 mm2), and immunostaining for CD34, S100
and HMB-45. As controls, adnexal neoplasms (eight
sebaceous adenomas, two sebaceous carcinomas, seven
poromas ⁄ nodular hidradenomas, three porocarcinomas ⁄
hidradenocarcinomas) were identified according to
standard criteria.2 Basal cell carcinomas (n ¼ 10) were
also included in the control group because they are
frequently considered in the differential diagnosis of
CEPN.

Peritumoral stromal induction was observed in all
CEPN (myxoid in 20, 40%; lamellar in 27, 54%; and
hyaline in 10, 20%). All trichilemmal carcinomas
revealed mixed lamellar-hyaline stromal induction,
with CD34+ peritumoral spindle cells (Figure 1) 38
cases (76%, 35 benign and three malignant), repre-
senting 28.16% of the peritumoral stromal cells. All
CEPN revealed a dual cell population in the tumour
nests, epithelial cells revealing bland nuclei and
distinct nucleolus and interstitial cells in the nests
showing hyperchromatic spindle nuclei (Figure 1).

Regardless of the presence of pigment, the latter
component was revealed to be positive for both S100
and HMB-45, representing 4.33% of the nests’ cellu-
larity. Melanin pigment was demonstrated in 17 CEPN
(34%, all benign, predominantly epithelial in seven
and stromal in 10). Calcification was identified in 28
neoplasms (56%, all benign, nine stromal and 17
epithelial in 17 cases). Catagen-like apoptotic bodies
were identified in 26 CEPN (52%, 22 benign and all
four malignant) and correlated positively with the
presence of epithelial pigment (71%). Tumours reveal-
ing a multifocal growth pattern showed mitotic figures
(80%), while these were less frequently present in non-
multifocal neoplasms (49%). The other histological
variables revealed no correlations. Malignant CEPN
showed infiltrative margins, a trabecular growth pat-
tern and few keratin cysts in a focally hyalinized
stroma. Marked nuclear pleomorphism, small but
prominent nucleoli and focal clear cell changes were
characteristic features. Numerous mitotic figures inclu-
ding abnormal forms were evident, as were focal areas
of necrosis.

Adnexal tumours revealed no CD34+ stromal induc-
tion and melanocytes were observed only in cases with
H&E-demonstrable pigment (two pigmented poromas
with an average of 1.95% of HMB-45+ cells in the
tumour nests, Figure 2). Calcifications and catagen-like
apoptotic bodies were not seen in any of the non-pilar
adnexal tumours.

Both epithelial nest colonization by dendritic mel-
anocytes with hyperchromatic nuclei and the pres-
ence of CD34+ peritumoral stromal induction are
clues for the morphological recognition of CEPN.
Melanocytes are rarely present within various epi-
thelial tumours and have been reported in both
cutaneous and extracutaneous neoplasms, resulting
in derivation of the prefix pigmented or melanocyte-
containing tumours.2,3 The systematic presence of
spindle and non-atypical melanocytes in CEPN ques-
tions the separation of pigmented pilar neoplasms
(e.g. melanotrichoblastoma or pilar melanocytic
tumour) as independent entities.4,5 These conditions
probably represent extreme forms of melanocyte
colonization of CEPN and do not merit designation
as ‘new’ entities. The presence of melanocytes in
CEPN remains an intriguing question, probably
related to melanocyte migration capacity, which
recapitulates the physiological colonization of the
follicular adnexa of skin. The most important factor
is to elucidate whether the melanocytic component
shows evidence of dysplasia or malignancy, using
the criteria applied for these lesions in other loca-
tions.6,7 Dysplastic and malignant changes may
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occur in the melanocytic component of epithelial
pilar neoplasms and would explain the description
biphasic neoplasm.4,5

In conclusion, melanocytes are invariably found
within the epithelial nests of CEPN (both benign and
malignant) and can be used along with the presence of

Figure 1. Melanocyte colonization in epithelial pilar neoplasms. These neoplasms frequently reveal a lobular growth pattern and stromal

induction (A), along with CD34+ peritumoral stromal spindle cells (B). Tumour islands show a dual cell population: epithelioid and

hyperchromatic spindle cells (C), the latter being positive for S100 (D). These spindle cells demonstrate dendritic cytoplasm and are shown to

be positive for HMB-45 (E). Very occasional CD1a+ Langerhans cells are also noted in these neoplasms (F).
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CD34+ stromal induction as clues for pilar differenti-
ation, in the absence of epithelial cell melanin during
routine histological examination.
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Lack of agreement on predictors for
metastasizing thin melanomas

DOI: 10.1111/j.1365-2559.2005.02215.x

Sir: Most newly diagnosed melanomas are thin mel-
anomas (< 1.0 mm thick) and over 95% of these
patients will still be alive at 10 years.1–3 There is a need
to identify clinical and histological markers for the
remaining melanomas that will metastasize and for
which sentinal lymph node biopsy and adjuvant
therapy may be warranted. Unfortunately, as summar-
ized here, the literature on this subject has been
contradictory.
Over the past quarter century, numerous studies

have attempted to identify clinicopathological markers
for progression of thin melanomas (Table 1). One
prospective and several large retrospective studies
have validated that a Breslow thickness (BT)

> 0.75 mm and the presence of mitosis are negative
prognostic features of thin melanomas.1–7 In a recent
prospective trial, the presence of vertical growth phase
was also a negative prognostic factor,3 confirming
earlier powerful retrospective studies.5–9 As a sign of
the confusion that has enveloped the study of thin
melanomas, the two largest retrospective studies
(involving 12 728 and 20 834 thin melanomas)
contradict each other on the significance of ulceration
and male sex as risk factors.1,2

Contradictory results are as striking for eight other
standard clinicopathological features (Table 1). In the
American Joint Committee on Cancer melanoma
staging protocol, ulceration and Clark level > III are
negative prognostic features.10 Several other large
studies, including several with thousands of patients,
support the association between ulceration and risk
of recurrence.5,10–13 In contrast, other studies have
shown no or minimal risk of progression in the
presence of ulceration.2–4,7,14,15 Similarly, while sev-
eral large studies support invasion to Clark level IV as
a risk factor,4,7,10,15–19 others, including a prospec-
tive study of 884 thin melanomas and a retrospective
study of 20 834 thin melanomas, do not support
these findings.1,3,14,20 Similar controversies are found
regarding tumour regression, male sex, older age,
location of tumour, presence of tumour infiltrating
lymphocytes and histologic type (Table 1).

Based on their analysis of hundreds of patients with
thin melanomas, three studies have proposed criteria
for stratifying risk for progession of thin melanomas
(Table 2). In a retrospective study of 681 thin melan-
omas (127 recurrences), male sex, axial location,
presence of regression and Clark level IV involvement
confer a higher risk of progression.21 In a prospective
trial of 884 thin melanomas (70 recurrences), the
presence of mitosis, vertical growth phase (VGP) and
male sex were negative prognostic factors.3 Finally,
in a retrospective study of 1158 thin melanomas
(177 recurrences, male sex, age >45 years and BT
>0.75 mm were negative prognostic factors.14 Once
again, the lack of consistent results among the three
trials is noted.

In summary, none of the standard clinicopatholog-
ical risk factors has been proven to identify sensitively
and specifically the small subset of thin melanomas
that will metastasize. Contradictory results probably
reflect the low frequency of metastasizing thin melan-
omas (e.g. rare disease) and the inherent differences in
study design (e.g. retrospective versus prospective and
case–control versus series). Perhaps novel molecular
studies will prevail where routine histology and clinical
features have not.

Table 1. Predictors of metastasis for thin melanoma
(< 1 mm)

Minimal or no
significant
risk factor

Clinicopathological
variable

Significant
risk
factor

– Breslow thickness
> 0.75 or 0.8 mm

1,2,7,9,14,20

– Vertical growth phase 3,5–9

– Mitotic rate > (0) ⁄ mm2 1,3–7,18

2–4,8,13,22 Tumour regression 6,7,15,23–28

2–4,7,14,15 Ulceration 1,5,10–13,29

1,3,14,20 Clark level > III 4,7,10,15–19

1,10,11,15,23,30 Male 2,3,14,16,17

3,10,23,30 Age > 45 or 60 1,2,14

3,10,11,15,19 TANS*, axial or head ⁄ neck 2,7,10,16,23

8,23 TILs† 3,7

3,15 Acral lentiginous 2

*Trunk, axial, neck and shoulder.
†Tumour infliltrating lymphocytes.
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