CASE REPORT

Mosaic hair color changes in alopecia areata

ANNE K. MCBRIDE, MD AND WILMA E BERGFELD, MD

m This paper documents the mosaic hair color changes in two patients with extensive alopecia areata. The
authors suggest that these changes are the end result of localized immunologic reactions directed against
the melanocyte, resulting in a cytotoxic effect on the melanocytes and altering the hair color. Visually, the
change is identified as patchy lightening, occasional depigmentation, and whitening of existing scalp hair.

These changes reflect increased activity and progression of alopecia areata.
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LOPECIA is a complex disease, and its eti-

ology and pathophysiology are still unclear.

Several factors are associated with alopecia

areata, including emotional stress, genetic
predisposition, defects in autoimmunity, and atopic
state.'”? Alopecia areata is usually characterized by hair
loss in well-circumscribed areas of the scalp. The hair
may regrow within a few months. The new hairs are
often fine and unpigmented and may eventually regain
normal diameter and color. The following two cases rep-
resent hair-color changes associated with alopecia
areata.

CASE REPORTS

Case 1

A T-year-old girl was examined in November 1974
with a 6-week history of significant hair loss that re-
sulted in alopecia totalis. Results of a scalp biopsy con-
firmed the clinical diagnosis of alopecia areata. Over 13
years of follow-up, she has had a full head of hair (total
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regrowth) with episodic development of active alopecia
areata involving 10% to 35% of the total scalp. The
patient’s medical history was significant for severe
chronic atopic dermatitis and allergic rhinitis. On 12
separate occasions when she experienced flares of an
atopic condition, she had exacerbations of her alopecia
areata. These flares usually occurred in autumn. In addi-
tion, she noted flares several times when she was desen-
sitized with intradermal injections of allergens, such as
dust and mold. Her disease has been well controlled
with intralesional corticosteroids and continuous oral
prednisone (7.5 mg/d). ,

The interesting aspect of this patient’s alopecia areata
is that prior to each hair loss, she noticed that specific
areas of hair turned carrot orange and were associated
with increased pruritus of skin. Her normal hair color is
auburn. Hair regrowth was initially blond with gradual
repigmentation to auburn. Once we recognized these
patterns, the areas were injected with corticosteroids at
the time of pruritus prior to hair loss to prevent the oc-
currence of alopecic patches. Most of the time, this
treatment was successful.

Case 2

A 49-year-old white man was first examined in
November 1977 with a 2-year history of hair loss of the
body and head, which resulted in alopecia universalis.
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FIGURE 1. Case 2. FIGURE 1A. A 49-year-old man with alopecia areata totalis, which progressed to alopecia universalis
(1977). FIGURE 1B. Regrowth of alopecia totalis with streaks of white terminal hair (1979). FIGURE 1C. Exacerbation of
alopecia totalis with diffuse and patchy hair loss. Note change in hair color (1981).

At presentation, his alopecia involved eyebrows, eye-
lashes, small areas on the chest and legs, male-pattern
frontal baldness, and a large area of hair loss on the oc-
ciput. Over 10 years of follow-up, he had had a full head
of hair with episodic development of active alopecia
areata involving 10% to 50% of the scalp and mild loss
of eyebrows and eyelashes. He had had hypertension for
5 years and gout for 3 years.

Relapses corresponded with stressful times in his life
and with the tapering of systemic steroids. His alopecia
was well controlled with intralesional corticosteroids,
systemic oral prednisone (5 mg/d to 30 mg/d), and topi-
cal dinitrochlorobenzene (DNCB) 0.1% to 0.2%).

The interesting aspect of this patient’s case was the
spectrum and pattern of hair color with regrowth. He
demonstrated a spectrum of patchy hair color from
white to gray to black and then a reversal of these colors
in a wave of mosaic patterns (Figure 1). Over the next 10
years, his hair grew in mosaic waves. Single hairs would
display all three colors. His original hair color was black
with mild graying. One area consistently treated with
DNCB regrew black without changing colors.

DISCUSSION

Hair color results from transfer of melanosomes from
melanocytes to newly formed keratinocytes. These
melanocytes are situated in the hair bulb at the apex of
the dermal papilla. The melanosomes are situated close
to the nucleus in the Golgi region within the cytoplasm

JUNE 1990

of the melanocytes. As the melanosomes mature and en-
large,’ they migrate away from the nuclear region and
enter the dendritic processes from which they are trans-
ferred to adjacent keratinocytes.* The intensity of hair
color is determined by the quality and density of pig-
ment in the cortex of the hair.

Melanocytes are only active in depositing melano-
somes during anagen, the actively growing stage of the
hair cycle. There have been several theories as to the
fate of these inactive melanocytes in late anagen and
subsequent telogen, the final stage of hair growth. It was
formerly proposed that melanocytes degenerate and dis-
appear during telogen.> Rook and Dawber’® stated that
the hair matrix melanocytes degenerate during catagen,
but during telogen they remain at the surface of the
papilla in a shrunken dendritic form. In a light- and
electron-microscopic study of the regrowing white hair
in alopecia areata, Messenger and Bleehen® stated that
the number of melanocytes and their melanization were
much less than in the normal pigmented follicle, and
pigment transfer was rarely seen. Prior to the termina-
tion of anagen, scalp follicles show a lightening of the
pigment at the base of the shaft as the melanocytes cease
to produce melanosomes and transfer melanin.

Alopecia areata is characterized by well-circum-
scribed, round or oval, nonscarred areas of hair loss. It is
caused by sporadic increases of hair follicles in telogen
and is preceded by anagen and catagen, the brief transi-
tional stage prior to telogen. In telogen, the hair follicle
regresses, and hair is shed. In the normal scalp, telogen
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hairs constitute 10% to 15% of scalp hair, but in chronic
alopecia areata, a larger percentage is entering into telo-
gen.” In alopecia areata, a patch of follicles prematurely
enters telogen in a wavelike pattem from the center of
the patch outward. In extremely acute alopecia areata,
hairs fall out while still in anagen. In either event, histo-
logically, there is a predominantly lymphocytic infiltrate
around the anagen and catagen hair bulbs. These events
explain the carrot orange and whitening of hair at the
site of increased activity of alopecia areata in Case I.
This patient had increased hair loss with her atopic
flare. With early treatment of the atopic flare, focal dis-
coloration of hair and hair loss were averted most of the
time.

Case 2 illustrates another color change that has been
classically documented in alopecia areata—mosaic
whitening of hair.® The white hairs present at the onset
of alopecia areata are spared and not lost, while the pig-
mented hairs are frequently lost. This has been reported
in patients whose hair suddenly appeared to have turned
white.”'® Black or gray hairs appear to be more vulnera-
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