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Abstract

Background: Modifying hair colour is a common fashion statement in the modern society. Allergy
and/or contact dermatitis on p-Phenylenediamine (PPD) and possible carcinogenetic effects of hair
colouringare described side effects of hair colour dye, but longstanding cutaneous deposition of the
dye pigment has never been described before in current literature.

Observation: We present a 41-year-old Caucasian woman who was referred to our department of
surgery with a nodule on her scalp. The nodule was slowly growing and was first noticed a couple
of months ago. The nodule gave her cosmetic problems. She had no history of scalp trauma, dermal
tattoos, infection or previous skin problems and no family history for dermal malignancies. With
physical examination an elastic bluish nodule of 10 mm, without an opening in the centre was
seen. The nodule was excised and histological analyses demonstrated an extensive granulomatous
inflammatory reaction. These granulomas were associated with an excessive deposition of
intracellular blue-black pigment of exogenously origin and double breaking foreign body materials.

Conclusion: Recurrent use of hair colour dye may induce pigment deposition in rare cases.
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Introduction

Modifying your hairstyle and hair colour is a fashion statement that reaches out from ancient
history to modern society. Hair is an indicator of attractiveness, health and beauty, hair dyeing
has become popular among men and women pursing such value or fashion trends. Nowadays, the
use of hair dye has been estimated between 50-80% of woman [1]. Several different hair cosmetics
with different materials are available and new techniques and dyes are continuously developed to
improve the desired effects. Due to close contact of these materials to the skin, different side effects
are known ranging from allergy to contact dermatitis (para-phenylenediamine) [2,3] and from
poisoning [4,5] till possible carcinogenetic effects [6,7]. Nagata “et al.” [8] suggests that long-term
use of hair dyes also may be associated with an increase in circulating testosterone levels.

Case Presentation

A 41-year-old Caucasian woman was referred to our department of surgery with a nodule on
herscalp. The nodule was slowly growing and was first noticed a couple of months prior to her
referral. There was only a single nodule present, causing cosmetic but no physical complaints.
Her medical history showed hypertension, a laparoscopic cholecystectomy, a mild aortic valve
stenosis and an unguis incarnatus of the hallux. The patient used oral anticonception, but no other
medications. The patient had any history of head trauma, dermal tattoos, infection, allergies or
previous skin problems. There was no family history for dermal malignancies, especially not for
melanoma.

Examination

With physical examination an elastic blueish nodule of 10 x 10 x 5 mm, without an opening in
the centre was seen at the occipital scalp region with some hair loss on the skin surface immediately
above the nodule. During total body inspection no clinical atypical melanocytic lesions were seen.
The nodule was not painful during palpation. Its appearance was felt to be suspicious for malignancy.
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Figure 1b: Visual aspect of the nodular expansion into deep subcutaneous
tissue.

Figure 2a: Histology overview (HE, 1x) of the cutaneous excision with
epidermis, dermis and subcutaneous fat including inked resection margins,
showing the depth of the granulomatous lesion.
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Figure 2b: Histology detail (HE, 20x) showing in more detail the presence of
giant cells (arrows), histiocytes and lymphocytes. The presence of the black
pigment can easily be appreciated in this picture.

Differential diagnosis

- sebaceas cyst/pilar cyst/hidrocystoma
-blue naevus

-foreign body granuloma

-nodular melanoma

-pigmented dermatofibroma
-pilomatricoma

-lymphadenosis cutis benigna

Excision

Complete resection of the lesion was advised with margins of 2
mm. During this procedure, the nodule appeared to expand from
the dermis through the subcutaneously to be closely adherent to the
periost. In order to gain more information we changed our procedure
to a diagnostic incision biopsy instead of complete resection.

Microscopic examination

Biopsy showed an extensive granulomatous inflammatory
reaction, similar to sarcoid-granuloma deposits as found in
sarcoidosis. These granulomas were associated with an excessive
precipitation of intracellular blue-black pigment of exogenously
origin and double breaking foreign body materials (Figures 2a and
2b). There were no malignant features.

Diagnosis

Foreign body granulomatous (GIANT) cell reaction, in the
absence of known hair dye substances.

Follow-up

Due to the benign aspect of this lesion further resection was not
performed after shared decision making with the patient. After one
year follow-up, our patient did not develop other complaints, new
lesions or nodules. Further follow-up was discontinued due to lack of
further indication.

Discussion

During last decades, several different hair cosmetics have been
introduced into the market. Our patient was not able to remember
the different brands and hair dye substances she used over time. She
did use different types; some of them contained natural and some
chemical dyes. The most common types of hair dyes are temporary,
semi-permanent and permanent hair dyes [9,10]. The hair consists of
the root and the shaft, the shaft has three layers: the cuticle, the cortex
and the medulla. The temporary dyes have large molecules which are
unable to penetrate into the cortex, temporary dyes are easily washed
out in one shampoo. The small molecules of the semi-permanent hair
dyes easily penetrate through the cuticle into the cortex and are there
for also washable, the dye is removed in 4-15 shampoos [9,10]. The
smaller particles of the permanent dyes do reach the cortex, in the
cortex they form larger molecules and are therefore not washable
[10]. Temporary and semi-permanent dyes are direct dyes which
do not require chemical reaction to impact colour [10]. Permanent
dyes are colourless and contain oxidizing and alkaline agents,
which induce a chemical reaction to form the colour [10]. The most
common permanent pigments are para-phenylenediamine (PPD),
para-toluenediamine (PTD) and para-aminophenol (PAP) [9]. Para-
phenylenediamine is present in more than 70% of the hair dyes,
but it can also be found in coloring products like other cosmetics,
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textile dyes, temporary tattoos, printing inks, photocopying, black
rubber, oils and gasoline [10]. The correct use of the hair dyes is
essential; misuse may result in hair damage and hair loss [9]. Para-
phenylenediamine in direct dermal contact, may cause adverse
side effects like skin irritation or allergy [2,3] and systemic effects
like cancer [6,7]. However our knowledge about these side effects
is still very limited and most side-effects are very rare. The dermal
deposition of hair dyes has not been described previously. To our
speculation, hair dye deposition might occur after dermal contact of
the dye through the hair shaft toward the hair root (Figure 1). Due to
excessive deposition of hair dye, the nodule might expand toward the
periost like in our case. The dermal deposition of the pigment from
hair dyes after colouring was our case only explanation for the clinical
and pathological findings.

Conclusion

To our knowledge, this is the first report of long standing dermal
pigment deposition after the use of hair colouring dye. It is important
to realize that using hair colouring dye may have more side effects
then currently known in literature.
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