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REVIEW

The problem of a green discoloration of hair, sometimes re-
ferred to as chlorotrichosis, has been addressed in the past in
several reports. In most cases, deposition of exogenous copper
through both occupational and vacational activities has been
identified as the cause of this disorder.

Originally, green hair was reported among copper workers,
the first reports dating back as early as 1654 (1). More recent
cases occurred at the end of the last century (2-6) and (a few)
quite lately (7-9).

Nowadays, a common source of exogenous copper is tap or
swimming pool water. In the first case, the metal is released
from copper fittings by the acidic pH of the water (9-14),
according to one report after fluoridization of drinking water
(15), or after addition of copper-based algizides to or chlor-
ination of swimming pool water (16-22).

There are single reports of green hair by copper deposition
from other sources than those mentioned so far. They describe
hair discoloration at the temples due to wearing metal specta-
cles (23, 24) and use of a copper-containing henna shampoo
(25) (Cassia obovata (Caesalpiniaceae)).

However, other causes of green hair than exogenous copper
deposition have been reported as well. Use of tar shampoo
(26), industrial exposure to cobalt, chromium and nickel (27)
are described, as well as topical treatment of tinea capitis with
yellow mercuric oxide (28). In two cases, green discoloration
of hair seemed related to metabolic disorders. In the first one
(10), hypothyroidism may have been involved but did not,
however, play a crucial role. In the other, green hair was
observed in a patient with phenylketonuria (29). Exposure to
exogenous copper from the above-mentioned sources and
other causes have not, however, been evaluated in this report.
Altogether, green dicoloration of hair may be regarded as a
cosmetical disorder, which is not accompanied by other health
hazards (30).

In most cases, patients with light blond hair are affected.
Other predisposing factors have to be present as well for green
discoloration to occur (31). These include previous hair dam-
age (9, 17), either mechanically or by sun or peroxide bleach-
ing, dyeing, frequent contact with chlorinated water (21, 32)
or use of an alkaline shampoo (14).

A number of studies have further examined the course and
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location of copper depositions in the hair (7, 10-12, 17, 32, 33,
35). Copper content was clevated in all cases as compared to
normal hair and deposited predominantly at the hair tips.
When the hair is in contact with copper-containing water, the
metal is absorbed into the hair and cannot easily be desorbed
again (12, 17, 32-35). Ultrastructurally and by x-ray exam-
ination, the metal could be found in the outer hair sheath, but
not in the inner parts (7, 10-12, 17, 32-34). At the same time.
trauma such as disrupted cuticulae could be demonstrated (10,
11, 17). Interestingly, systemic uptake of copper results in
increased copper content, though not in a green discoloration
(36).

Several remedies for this cosmetically disturbing, but other-
wise harmless disease have been suggested. These include the
use of hot vegetable oil (18), 3% hydrogen peroxide (18),
penicillamine- (22) or EDTA- (21) containing shampoo, aque-
ous solution of 1, 5% 1-hydroxyethyl diphosphonic acid (31)
or commercial decolorizers for overcolored hair (18).

We have recently seen a 25-year-old female patient in our
outpatient department who complained of progressingly green
discoloration of her originally light blond scalp hair for the
past 9 moths. Eleven months earlier, she had moved to a
recently remodelled home, where new copper warm water
pipes had been installed. Whereas her husband, having dark
brown hair, did not undergo a change of hair color, neighbors
with light blond hair living in the same house complained of a
greenish tint in their hair as well. Our patient had never had
her hair colored artificially; it had, however. been perma-
nently waved at regular intervals of about 4-5 months for
several years.

On examination, the outer layers of the scalp hair had a
distinct greenish tint at their distal end which was most promi-
nent at the back of the head. The discoloration of hair ad-
jacent to the skull was only faint. No further dermatological
disorders could be found.

All laboratory parameters were normal, including serum-
coeruloplasmin, serum copper and liver function tests.

Copper content of tap water and scalp hair was tested by
atomic absorption spectrometry. After washing in a 1% aque-
ous Triton solution followed by acetone, the hair sample was
allowed to dry and weighed. Thereafter it was dissolved by
heating in 65% nitric acid in a teflon vial. The copper content
of the patient’s tap water revealed considerably elevated levels
with 1.43 mg/l and a pH of 5.5. The outer layers of the scalp
hair contained 164.2 pg/g copper, whereas the inner layers
demonstrated 101.2 pg/g hair (normal values 10.0-70.0 ug/g)
(37, 38) only.

The fact that overlying hair appeared distinctly more tinted
than deeper hair and was shown to contain higher levels of
copper may be explained by increased mechanical and solar
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damage resulting in increased absorption of copper (12, 32,
35). Using commercial decolorizers for overcolored hair, nor-
mal status could be regained. Thus, our report demonstrates
that exogenous copper still has to be taken into account in
cases of hair discoloration.

REFERENCES

18.
19.

Bartholinus Th. Historiarum anatomicarum rariorum, centuria [
et II. Amstelodam 1654: 213-214 (Historia XL).

. Beigel H. Blaue Haare. Virchow’s Archiv 1867; 38: 324-330.
. Fox TC. On the green color of hair acquired by old workers in

copper. Arch Dermatol 1882; 8: 244,

. Jackson GT. Discoloration of the hair. J Cutan Vener Dis 1884; 2:

173-174.

. Gould GM, Pyle WL. Anomalies and curiosities of medicine.

Philadelphia: WB Saunders Company, 1901: 240-241.

. Lewin L. Untersuchungen an Kupferarbeitern. Dtsch Med Wschr

1880; 26: 689-694.

. Wright S, Auger DW. Rumbler operator’s green hair. Contact

Dermatitis 1988; 19: 310-311.

. Parish LC. Green hair. N Engl J Med 1975; 292: 483.
. Goldsmith LA, Holmes LB. Green hair. N Engl J Med 1975; 292:

483.

. Gould D, Slater DN, Durrant TE. A case of green hair: a conse-

quence of exogenous copper deposition and permanent waving.
Clin Exp Dermatol 1984; 9: 545-553.

. Kalimo K, Peltonen L, Maki J. Green hair caused by copper in

the household water. Duodecim 1981; 97: 1187-1190.

. Roomans GM, Forslind B. Copper in green hair: a quantitative

investigation by electron probe x-ray microanalysis. Ultrastruct
Pathol 1980; 1: 301-307.

. Lubach D, Becker J. Griine Haare. Hautarzt 1982; 33: 32-33.
. Nordlund JJ, Hartley C, Fister J. On the cause of green hair. Arch

Dermatol 1977; 113: 1700.

. Cooper R, Goodman J. Green hair. N Engl J Med 1975; 292:

483-484.

. Schmidt CW. The green hair problem- also in German Democrat-

ic Republic. Z Arztl Fortbild Jena 1983 77: 741.

. Blanc D, Zultak M, Rochefort A, Faivre B, Claudet MH, Dro-

bacheff C. Green hair: clinical, chemical and epidemiologic study.
Ann Dermatol Venereol 1988; 115: 807-812.

Goette D. Swimmer’s green hair. Arch Dermatol 1978; 114: 127.
Lampe RM, Henderson AL, Hansen GH. Green hair. JAMA
1977; 237: 2092.

Acta Derm Venereol (Stockh) 73

20.

Hausser M, Ippen H. Dermatosen in Schwimmbiidern, Hautarzt
1985; 36: 436—440.

21. Goldschmidt H. Green hair. Arch Dermatol 1979; 115: 1288.

[
3

23.

24.

25,

26.
27.

28.

29.

30.
31.

34,

35.

36.
a7

38.

. Person JR. Green hair: treatment with a penicillamine shampoo

(letter). Arch Dermatol 1985; 121: 717-718.

Verbov J. Green hair due to copper in spectacle metal (letter).
Clin Exp Dermatol 1990; 15: 234,

Verbov I. Green hair due to copper in spectacle metal (letter).
Clin Exp Dermatol 1990; 15: 467.

Tosti A, Mattioli D, Misciali C. Green hair caused by copper
present in cosmetic plant extracts (letter). Dermatologica 1991;
182: 204-205.

Carson TE. Green hair. JAMA 1977; 238: 1025.

Crounse RG. Pigmentary changes of hair. In: Demis DJ, Dobson
RL, McGuire I, eds. Clinical dermatology. Hagerstown MD:
Harper & Row, Publishers Inc.. 1976: vol. 1, chap. 2D-1.
Galewsky E. Erkrankungen der Haare und des Haarbodens. In:
Jadassohn J, ed. Handbuch der Haut- und Geschlechtskrank-
heiten. Berlin: Springer Verlag, 1932: 153-157.

Holmes LB, Goldsmith LA. The man with green hair. N Engl J
Med 1974; 291: 1037.

Cline DJ. Changes in hair colour. Dermatol Clin 1988; 6: 295-303.
Melnik BC, Plewig G, Daldrup T, Borchard F, Pfeiffer B, Zahn
H. Green hair: guidelines for diagnosis and therapy. ] Am Acad
Dermatol 1986; 15: 1065-1068.

. Bhat GR, Lukenbach ER, Kennedy RR, Parreira RM. The green

hair problem: a preliminary investigation. J Soc Cosmet Chem
1979; 30: 1-8.

. Forslind B, Afzelius BA, Liljesvan B, Roomans GM. Green

hairs: elementary x-ray analysis in the electron microscope. In:
Orfanos CE, Montagna W, Stuttgen G, eds. Hair research. Status
and future aspects. Berlin-Heidelberg-New York: Springer Ver-
lag, 1981: 163-168.

Forslind B. X-ray microanalysis in dermatology. Scan Electron
Microsc 1982; (Pt 4): 1715-1724.

Krause C, Chutsch M, Windmiiller L.. Kupfergehalt im Haar in
Abhingigkeit vom Trinkwasser. Arztliche Kosmetologie 1989; 19:
461-467.

Burnett JW. Copper. Cutis 1989; 43: 322,

Katz SA, Chatt A. Hair analysis. Applications in the biomedical
and environmental sciences. Weinheim: VHC Verlagsgesellschaft,
1988.

Krause C, Chutsch M, Henke M. Huber M, Kliem C, Schulz C, et
al. Umwelt-Survey. Studienbeschreibung und Humanbiologisches
Monitoring. WaBoLu-Hefte 1989; 5: 249-255.





