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Pigmented pilomatricoma: an underrecognized variant
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Abstract: The presence of melanin pigment and/or melanocytes in pilomatricoma has been rarely documented. In 
this study, we analyzed the incidence and clinicopathological features of pigmented pilomatricoma. Fifty-seven con-
secutive pilomatricoma cases from 53 Japanese patients were examined in this study. In fourteen cases (24.6%), 
pigmentation was observed in pilomatricoma. This variant equally affected in males and females, and the common 
locations were the upper arm and face. Proliferation of dendritic melanocytes was observed within basaloid cell 
nests in all cases, and melanin pigment was also present within the cytoplasm of the basaloid cells in 11 cases. 
Melanin pigment was also present in the shadow cells in 7 cases. The incidence of pigmented pilomatricoma as 
documented in previous reports is approximately 10%. However, our analysis revealed that pigmented pilomatri-
coma was found in 24.6% of Japanese cases of pilomatricoma, thus, this variant is not uncommon and may be 
under-recognized.
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Introduction

Pilomatricoma is a relatively common benign 
cutaneous adnexal tumor which is thought to 
have differentiated towards hair matrix and the 
inner sheath of normal hair follicle as well as 
hair cortex [1]. Pigmentation has been reported 
in various types of non-melanocytic cutaneous 
tumors, such as basal cell carcinoma, Bowen’s 
disease, poroma, hidroacanthoma simplex, 
and Paget’s disease [2-5]. However, the pres-
ence of melanin pigment and/or melanocytes 
in pilomatricoma, which is referred to as pig-
mented pilomatricoma, has been rarely docu-
mented [6-10]. In this report, we analyze the 
incidence and clinicopathological features of 
pigmented pilomatricoma. 

Materials and methods

Case selection

The pilomatricoma cases in this study were 
comprised of 57 consecutive operative cases 
from our hospital collected between 2007 and 
2012. The diagnosis was confirmed by two 
diagnostic pathologists independently, and the 
diagnostic criteria for pilomatricoma were 

based on the description by the World Health 
Organization Classification [1]. 

This study included 57 cases from 53 Japanese 
patients: one patient had three lesions and two 
patients had two lesions. The median age of the 
patients was 28.8 years (range from 0 to 77 
years). The patients showed a slight female pre-
dominance (male/female 23/30). The locations 
of the lesions were as follows: arm (25 cases), 
face (15 cases), neck (6 cases), thigh (5 cases), 
back (3 cases), scalp (2 cases), and thoracic 
region (1 case). 

Immunohistochemistry

Immunohistochemical stainings were per-
formed using an autostainer (Benchmark XT 
system, Ventana Medical System, Tucson, AZ, 
USA) by the same method as previously report-
ed [11-13]. The following primary antibodies 
were used: a mouse monoclonal antibody 
against HMB-45 (HMB-45, Novocastra Labor- 
atories, Ltd., Newcastle upon Tyne, UK), a 
mouse monoclonal antibody against Melan-A 
(A103, Novocastra), and a rabbit polyclonal 
antibody against S-100 protein (Nichirei 
Bioscience, Tokyo, Japan).
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Results

Histopathological characteristics

The characteristic histopathological features of 
pilomatricoma include occurrence of a relative-
ly well-circumscribed dermal or dermal to sub-
cutaneous nodular lesion, characterized by the 
presence of aggregates of basaloid cells (matri-
cal and supramatrical cells) and filled centrally 
with masses of eosinophilic cornified material 
(faulty hair matrix) containing shadow cells. The 
ratio of the basaloid and shadow cells was vari-
able, and in some cases, the shadow cells were 
predominant whereas the basaloid cells were 
scant or absent (13 cases in this series con-
tained no basaloid cells). 

Seven cases (5 cases from the upper arm and 
2 cases from the thigh) had ossification within 
the lesion. Moreover, three cases showed a 
connection to the hair infundibulum. 

In fourteen of 57 cases (24.6%), pigmentation 
was observed in the pilomatricoma. Table 1 
summarizes the clinicopathological features of 
the 14 cases of pigmented pilomatricoma. This 
variant of pilomatricoma equally affected males 
and females (male/female 7/7), and the aver-
age age was 20.5 years (range from 3 to 70 
years). The common locations were upper arm 
(6 cases) and face (5 cases), and this tumor 
also occurred in the scalp, back, and thigh. 
Proliferation of dendritic melanocytes without 

Table 1. Clinicopathological features of pigmented pilomatricoma

Case No. Age Gender Location Melanocytic 
hyerplasia

Melanin pigment in 
the basaloid cells

Melanin pigment in 
the shadow cells

1 3 Female Face + + -
2 45 Female Face + + +
3 22 Female Upper arm + + -
4 14 Female Back + + -
5 43 Male Upper arm + - -
6 70 Male Thigh + + +
7 8 Female Face + - -
8 8 Female Upper arm + + +
9 16 Female Upper arm + + +
10 10 Male Face + + +
11 8 Male Face + + -
12 18 Male Upper arm + + +
13 8 Male Scalp + - -
14 14 Male Upper arm + + +

Figure 1. Histopathological features of pigmented pilomatricoma. A: Dendritic melanocytes are present within the 
basaloid cells, HE, x 400. B: Melanin pigment is present within the cytoplasm of the basaloid cells and shadow cells, 
HE, x 200.
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nuclear atypia was observed within the basa-
loid cell nests in all 14 cases, and melanin pig-
ment was also present within the cytoplasm of 
the basaloid cells in 11 cases (Figure 1A) 
(Table 1). No mitotic figures were noted in the 
melanocytes. Melanin pigment was also pres-
ent in the shadow cells in 7 cases (Figure 1B) 
(Table 1), however, dendritic melanocytes were 
not present within the shadow cells. 

Immunohistochemical characteristics

The dendritic melanocytes were positive for 
S-100 protein and Melan-A in all cases, and 
some of them were also positive for HMB-45. 

Discussion

In this report, we analyzed the incidence and 
clinicopathological features of pigmented 
pilomatricoma. In the present series, pigment-
ed pilomatricoma was found in 24.6% of 
Japanese cases of pilomatricoma. Our analysis 
revealed that this variant is not uncommon and 
may be under-recognized. Table 2 summarizes 
the previously reported series of pigmented 
pilomatricoma as well as the present one. 
Recently, Tallon and Cerroni reported 3 cases 
of pigmented pilomatricoma [6]. They analyzed 
28 cases of pilomatricoma including a consul-
tation case, and the prevalence rate of pig-
mented pilomatricoma in their series was 
10.7% [6]. The incidence of pigmented pilomatr-
icoma in the other previous reports was less 
than 10% (Table 2) [7, 8]. The reason for the 
difference in the incidence of pigmented 
pilomatricoma between the present study and 
the previously reported series is unknown. 
Although the information regarding the ethnici-
ty of the patients with pigmented pilomatrico-
ma in the previous reports is not available, all 
reports were from Europe and United States of 

America [6-8]. In the present case, all patients 
were Japanese. Therefore, this difference may 
be related to the ethnicity of the patients. 

In the present series, melanocytic hyperplasia 
was observed in all cases, and melanin pig-
ment was present within the cytoplasm of the 
basaloid cells in 11 of 14 cases. Pigmented 
pilomatricoma as reported by Tallon and 
Cerroni showed melanocytic hyperplasia in all 3 
cases, which was also observed in the present 
series, and melanin pigment within the basa-
loid cells was observed in one of these 3 cases 
[6]. However, according to the other previous 
reports, three of 19 cases and one of 3 cases 
of pilomatricoma contained melanocytic hyper-
plasia in the basaloid cells (Table 2) [7, 8]. 
These results suggest that pigmented pilomatr-
icoma shows both melanocytic hyperplasia 
and/or melanin pigments within the basaloid 
cells. 

Pigmented pilomatricoma affects mainly young 
people, especially those less than 20-years-
old. However, this disease can also occur in the 
elderly; 70-year-old and 74-year-old males were 
affected in the present series and in the report 
by Tallon and Cerroni [6], respectively. Moreover, 
the common sites of pigmented pilomatricoma 
are the face and upper arm, which are the same 
as conventional pilomatricoma [1].

Normal hair contains melanocytes within the 
hair matrix and is postulated to descend during 
anagen from the outer root sheath [14]. 
Therefore, it is not surprising that dendritic 
melanocytes may be present in the matrical 
cells of pilomatricoma [6]. Moreover, melanin 
pigment in the shadow cells is not an unexpect-
ed finding because normal cortical cells incor-
porate melanosomes. Some malignant tumor 
cells, such as breast cancer and squamous cell 

Table 2. The prevalence and characteristics of pigmented pilomatricoma
Case series Prevalence (%) Pigmented pilomatrico-

ma/all analyzed cases
Melanocytic hyperplasia Reference

Present study 24.6 14/57 All 14 cases containing melanocytes 
in the basaloid cells

Tallon and Cerroni 10.7 3/28 All 3 cases containing melanocytes 
in the basaloid cells

[6]

Forbis and Helwing 7.9 19/240 3 cases containing melanocytes in 
the basaloid cells

[7]

Cazers et al. 8.1 3/37 1 case containing melanocytes in 
the basaloid cells

[8]
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carcinoma of the oral mucosa, have been 
shown to produce melanocyte chemotactic fac-
tors, resulting in melanocytic colonization with-
in the tumor [15, 16]. Therefore, it is hypothe-
sized that the basaloid cells can produce 
melanocytic trophic factors which can lead to 
melanocytic hyperplasia in pilomatricoma [6]. 
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