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Prevention of doxorubicin-induced
alopecia by scalp hypothermia:
relation to degree of cooling

Although doxorubicin is extremely effective in treating carcinoma of
the breast, many clinicians are reluctant to use it because of the
almost certain alopecia that ensues.' The hair loss, which is usually
complete, is particularly disadvantageous if the drug is part of
adjuvant systemic treatment after mastectomy.

Because of the rapid clearance of doxorubicin from the circulation
scalp hypothermia has been used to limit the amount of drug reaching
the hair follicles, preventing hair loss. This is particularly effective
when total doses are below 50 mg,2-4 but with higher doses results
are less certain. We investigated the relation of the scalp skin
temperature obtained with hypothermia to the degree of hair loss.

Patients, methods, and results

Scalp cooling was undertaken in 24 patients with breast carcinoma. Of
these, 18 were receiving chemotherapy for advanced disease and six adjuvant
systemic treatment for primary tumours. Results of liver function tests were
normal in all cases. The same drug regimen was used in all 24 patients.
Doxorubicin 40 mg/M2 (average dose 60-70 mg) and vincristine 2-0 mg were
given intravenously on days 1 and 8 of a four-week cycle. Prednisolone 10
mg was given by mouth for the first 14 days of the cycle.

Scalp skin temperature was measured with a thermocouple constructed
from a hypodermic needle, which was introduced into the scalp to a depth of
1-2 mm to be at the approximate level of the hair follicles and remained in
place throughout the cooling procedure. To cool the scalp frozen cryogel
packs were moulded on to the head and held in place with a plastic helmet.
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Typical scalp cooling curve.

Cooling was maintained until the lowest temperature was reached and
doxorubicin then injected. Cooling continued for a further 30 minutes.

Hair loss was categorised as slight, moderate, severe, or complete at the
patient's third cycle of chemotherapy.

Scalp temperature in the 24 patients varied from 18-5°C to 28-5°C. In
each individual patient, however, a consistent temperature was obtained on
repeated measurement. Maximal cooling occurred after 20-30 minutes of
hypothermia, which was maintained for 30-40 minutes (figure).
Ten of the 24 patients (420' ) receiving high-dose doxorubicin showed

satisfactory hair retention. All these patients suffered slight hair loss but not
sufficient for them to require a wig.
The degree of alopecia was temperature dependent. In 19 patients in whom

temperature was measured during two cycles of chemotherapy that reached
in women who showed good hair retention was significantly lower (p < 0x001)
than that reached in those with alopecia (20 8°C v 24 2°C). To prevent
alopecia scalp temperature had to be reduced to 22°C or below.

Comment

Altogether 420' of patients showed appreciable hair preservation,
compared with 5°0 before scalp cooling was introduced. When
frequent pulses of high-dose doxorubicin are used it appears that the
scalp temperature must be reduced below 22°C before injection and
this temperature maintained for 20 minutes to prevent alopecia.
Vincristine contributes to the alopecia, which will not, because of
this drug's prolonged clearance, be prevented by hypothermia.

These results compare favourably with those reported by other
groups using high-dose regimens.5 The improvement in this study
was probably due to the delay in administering the chemotherapy
until maximal cooling had been obtained-that is, 20-30 minutes
after the initiation of hypothermia. In other studies injection was
given after five to 10 minutes of cooling. The degree of alopecia is
undoubtedly drug-dose dependent,2 with a much higher proportion
of hair preservation occurring at lower dosage regimens of less than
40 mg/M2.2
The large variation in scalp temperature between patients could not

be explained by differences in hair thickness or density of scalp tissue.
The degree of cooling obtained in each woman, however, was remark-
ably consistent at each recording, and differences between patients
were therefore not due to changes in procedure.
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Tamoxifen-induced tumour
regression associated with
dermatomyositis

Carcinoma of the breast is the commonest tumour associated with
dermatomyositis and precedes the rash in only 20%, of cases. When the
tumour is controlled with surgery, radiotherapy, chemotherapy or
hormone treatment there may be improvement of the dermatomyosi-
tis.' No cases have been described in which the tumour was regressing
with treatment when dermatomyositis started. We describe three
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