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Incidence of scalp metastases in breast cancer: a retrospective
cohort study in women who were offered scalp cooling
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Abstract Scalp cooling is an intervention used to
decrease the degree of chemotherapy-induced alopecia.
The objective is to determine the incidence of scalp
metastases among women with early breast cancer who
received neoadjuvant or adjuvant chemotherapy. We con-
ducted a retrospective cohort study of women with breast
carcinoma diagnosed between June 1, 1998 and June 30,
2002. The median follow-up was 5.8 years (£1.7) for the
scalp cooling group (n = 553) and 5.4 years (+1.7) for the
non-scalp cooling group (n = 87). The incidence of scalp
metastases was 1.1% (6 cases out of 553 patients) among
women who used scalp cooling in the neoadjuvant or
adjuvant setting and 1.2% also (1 case out of 87 patients)
among women who did not use scalp cooling in the
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neoadjuvant or adjuvant setting. The incidence of scalp
metastases was low and no case presented as an isolated
site of relapse. '
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Introduction

In women with early breast cancer, chemotherapy has been
shown to reduce mortality [{]. Chemotherapy is associated
with various side effects such as nausea, fatigue and mu-
cositis [2]. However, one of the chemotherapy side effects
most feared by women is hair loss. Chemotherapy-induced
alopecia has been shown to be distressing and one of the
most troublesome chemotherapy side effect for cancer
patients [3]. Even though it is usually considered to be
reversible, recent data have reported persistent significant
alopecia in 6.3% of women receiving docetaxel-based
chemotherapy []. Taxane-based combination regimens are
increasingly used in the adjuvant setting.

Scalp cooling is an intervention that can be used to
decrease chemotherapy-induced alopecia. Cooling of the
scalp is carried out using a series of cold caps placed on the
head and changed at intervals to keep the scalp cold.
Another method for cooling the scalp is with a machine
that circulates glycol-based fluid in the cap [, ¢]. Cooling
is usually started about 15 min before the start of chemo-
therapy and continued for a varying period of time after the
end of chemotherapy (~60-90 min). Three mechanisms
have been postulated to explain how scalp cooling can
prevent or decrease chemotherapy-induced alopecia: cuta-
neous vasoconstriction leading to decrease in local
concentration of chemotherapy locally, decrease in cellular
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uptake of the hair follicle and reduced intra-follicular
metabolic rate [7, $].

Even though scalp cooling has shown a certain degree of
efficacy in preventing hair loss, there are variations in its
use around the world. In some European countries, scalp
cooling is used more routinely, whereas in North America
it is rarely used. In the United States, the Food and Drug
Administration has stopped the approval of scalp cooling
devices due to lack of documentation about their efficacy
and safety [Y].

To date, studies reporting on the efficacy of scalp cooling
have been small. A review found seven randomized con-
trolled trials, randomizing a total of 233 patients [10].
Overall these trials found better hair preservation with scalp
cooling compared to non-scalp cooling use. However, these
trials were conducted with chemotherapy combinations
either not highly associated with total alopecia (e.g. CMF')
or with doses of drugs lower than standard doses now used.

Because of the mechanisms of action of scalp cooling, it
is hypothesized that it could also be associated with
increased risk of developing scalp metastases. Autopsy
series found various cancers (e.g. lung, gastric, breast) to
be associated with scalp metastases [!1-13]. However,
these studies reported no information about use of scalp
cooling. Since some of these studies were conducted before
the use of chemotherapy, we can postulate that no scalp
cooling was used. In the most recent review of scalp
cooling [!10] that included 56 studies and about 2,500
patients, scalp metastases were reported in nine patients
[10]. Follow-up was short (less than 20 months except one
case report who had a 7-year follow-up) and assessment of
scalp metastasis was not reported in all studies [10].
Among these nine cases, two patients had haematological
malignancies and the scalp recurrence was possibly the first
site of relapse [16, 7], supporting the idea that scalp
cooling should not be used in haematological malignancies.
On the other hand, two case reports of patients who used
scalp cooling despite the presence of scalp metastasis
experienced regression of their metastasis, supporting the
fact that a certain amount of chemotherapy reached the
scalp even when cooling was used [18, 19]. In the context
of women with already widespread metastatic breast can-
cer, a few case reports (seven cases in total) of scalp
metastasis at the time they used scalp cooling have been
reported [1§, 20-21]. More recently, Spaeth et al. [22
reported in an abstract three cases of cutaneous/sub cuta-
neous scalp metastases in cohort of 770 patients who used
scalp cooling (0.39%) and no case in another group of
patients who did not use scalp cooling (141 patients). The
majority of patients were treated for breast cancer (93%).
The median follow-up was 36 months. Another group

! Cyclophosphamide, methotrexate, S-fluorouracil.
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reported in an abstract form an incidence of 0.5% of scalp
metastases (synchronous with other metastases) in a review
of 395 scalp cooled patients [23]. Median follow-up was
not reported.

Because the literature is scant about the risk of scalp
metastases in association with scalp cooling in women with
breast cancer, we designed a study to determine the inci-
dence of scalp metastases among women with breast
cancer. Our objective was to determine the incidence of
scalp metastases in women who used scalp cooling in the
neoadjuvant or adjuvant setting and compare it to that in a
group of women who did not use scalp cooling.

Methods

We conducted a retrospective cohort study of women
diagnosed with an invasive breast carcinoma between June
1, 1998 and June 30, 2002. Patients were included if they
received chemotherapy in a neoadjuvant and/or adjuvant
setting. This study was conducted in a single institution, the
Centre des Maladies du Sein Deschénes-Fabia (CMS),
Quebec, Canada, where scalp cooling is routinely offered
to women with breast cancer.

Data on tumour characteristics and treatment received
were available from the database of the CMS. Information
on use of scalp cooling and presence of scalp metastases
were obtained by chart review. When a patient received
treatment outside the institution, we assumed that no scalp
cooling was used since this technique was not widely used
in other hospitals in the province. Scalp lesions were
classified as “definitive” scalp metastasis if biopsy-proven,
“probable” if described by the physician as scalp metas-
tasis or if it regressed with treatment, and as “unlikely” if it
was reported by physician as benign (e.g. cyst). The study
was approved by the research ethics board of the
institution.

Statistical methods

Descriptive statistics were used to present baseline char-
acteristics of the population. To compare characteristics
and outcomes between patients who used scalp cooling in
the neoadjuvant or adjuvant setting with those who did not,
t-tests were used for continuous data and the chi-square or
Fisher test for categorical data.

Results

A total of 644 patients were identified from the database.
Four patients were excluded because charts were not found
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or did not match the hospital chart number. All other charts
(640) were reviewed. Among these 640 women, 86.4% of
women received scalp cooling during neoadjuvant or
adjuvant chemotherapy. The median follow-up was
5.8 years (£1.7) for the scalp cooling group and 5.4 years
(£1.7) for the non-scalp cooling group.

Baseline characteristics are reported in Table 1. The
median age of the population was 51 years old for women
with and without scalp cooling. A higher proportion of
patient in the group who used scalp cooling were treated
with first generation adjuvant chemotherapy (AC? or CMF)
(61.1 vs. 43.7%, P < 0.01) and less frequent use of taxanes
(9.4 vs. 40.2%, P = <0.01). Also, there were trends toward
a higher proportion of stage III breast cancer (12.6 vs.
6.9%, P = 0.06) and more common use of both neoadju-
vant and adjuvant chemotherapy (9.2 vs. 2.3%, P = 0.06).

Overall, the incidence of definitive or probable scalp
metastases was 1.1% (7 cases out of 640 patients) of our
population and these seven women received scalp cooling
during the course of their disease. We found the incidence
to be 1.1% (6 cases out of 553 patients) among women who
used scalp cooling in the neoadjuvant or adjuvant setting.
Another woman (1 case out of 87 patients) who used scalp
cooling only in the metastatic setting also developed scalp
metastases (1.2% of women who did not use scalp cooling
in the neoadjuvant or adjuvant setting). Table 2 presents
characteristics of the seven patients identified as having
definitive or probable scalp metastasis. Only one patient
had a biopsy. Six other patients had skin lesions that were
clinically suspicious enough to reasonably believe that they
had developed skin scalp metastases. Eight other patients
had scalp lesions that were considered benign by the
physician (e.g. eczema). The median interval between the
diagnosis of breast cancer to the first distant metastasis was
29.3 months and the median interval between the first
metastasis to scalp metastasis was 3.4 months. Below is a
description of the seven definitive or probable cases of
scalp metastases.

The first patient received CMF for a stage I breast
cancer. She received adjuvant chemotherapy in a hospital
that does not use scalp cooling. Two years later, she
developed metastases to bones, lungs and liver and
received epirubicine and used scalp cooling for six cycles
out of nine (stopping the use of scalp cooling corresponded
with the physician noticing a lesion on the scalp). A nodule
on the scalp was found and a biopsy confirmed that it was a
metastasis. The patient later received docetaxel and cape-
citabine (sequentially) with no scalp cooling. No other
notes were reported on the scalp lesion.

2 Doxorubicin-cyclophosphamide. CMF cyclophosphamide-metho-
trexate-5-fluouracil. :

The second patient was diagnosed with a stage III breast
cancer and had received CMF in a neoadjuvant and adju-
vant setting with scalp cooling. She had refused other
chemotherapy that could cause alopecia. She relapsed in
the contralateral breast 8 years later and received AC with
scalp cooling. The following year, she was diagnosed with
metastases to lungs, bones, liver, brain, nodes, soft tissues,
spleen and kidney. A clinical note reported three nodules of
5-8 mm that the patient reported having since the time of
her symptoms of metastatic disease. These nodules
regressed with chemotherapy (capecitabine).

The third patient was diagnosed with a stage IIIB breast
cancer. She had received AC in the neoadjuvant and
adjuvant setting with scalp cooling. Two years later, bones
metastases were confirmed and she used anastrozole. Four
months later, it was noted for the first time that the patient
had a mass on her scalp that decreased in size. Later, the
scalp lesion seemed to progress as the clinical notes talked
about “recurring sensitive tumefaction”. There is no fur-
ther information about this lesion afterwards. Megestrol
acetate and exemestane were then given in that order for
bone metastases, soft tissue and lesions on the scalp. The
patient never used scalp cooling in the metastatic setting
because she only received hormone therapy after her first
relapse.

The fourth patient was also diagnosed with a stage 1IB
breast cancer. She had received AC with scalp cooling as
adjuvant therapy. Two and a half years later, bone metastases
were diagnosed and docetaxel was used without scalp
cooling. Two months later, a physician noticed two sensitive
nodules, which regressed completely with chemotherapy.

The fifth patient was diagnosed with a stage IIA breast
cancer and had received adjuvant CMF with scalp cooling.
Three years later, she developed bone and lung metastases
and then ones in the lymph nodes and central nervous
system. Scalp cooling was used with the first two lines of
chemotherapy (EC then docetaxel). Four years after the
diagnosis of metastatic disease the patient showed de novo
lesions on scalp and developed liver metastases. Capecit-
abine was started and the scalp lesions regressed.

The sixth patient was diagnosed with a stage IIIB breast
cancer. She had received AC in neoadjuvant and adjuvant,
but scalp cooling was used only with the neoadjuvant
chemotherapy (two out of four cycles). Metastatic bone
disease was diagnosed 2 years later. At that time, a 7 mm
mobile nodule was found on the skin scalp and the patient
said she had the lesion for about 5 months. The lesion
regressed with anastrozole. Later the patient relapsed
locally, and other sites of recurrence (soft tissues, perito-
neal carcinomatosis and pancreas) appeared. She received
CMEF, docetaxel, capecitabine and megestrol acetate in that
order. Scalp cooling was never used in the metastatic
setting.
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Table 1 Baseline characteristics

Table 1 continued

Use of scalp cooling with P values Use of scalp cooling with P values
neoadjuvant or adjuvant neoadjuvant or adjuvant
chemotherapy chemotherapy
Non = 87 Yes = 553 Non = 87 Yes = 553
Age at diagnosis (years) 514 £9.0 51.8+£9.6 0.72 Type of hormone therapy 0.37
% % TAM 39.1 38.0
Tumour size® 0.49 TAM + Al 333 313
TO 0 0.2 Other/unknown 12 1.6
Ti 46.0 44.9 Negative hormone 26.4 29.1
T2 47.1 41.4 receptor or no hormone
) 35 7.0 therapy
T4 35 6.5 * According to the Amerian Joint Committee on cancer staging
Nodal status® 0.46 version 5; AC, doxorubicin, cyclophosphamide; CMF, cyclophos-
NO 345 423 ph.ami(.:le., methotrexalef, S-fluorouracil; CEF, cy.clop.hc')sphamide,
epirubicin, 5-fluorouracil; CE, cyclophosphamide, epirubicin; FEC, 5-
N1 65.5 57.1 fluorouracil, epirubicin, cyclophosphamide; FAC, S5-fluorouracil,
N2 0 0 doxorubicin, cyclophosphamide; TAM, tamoxifen; Al, aromatase
N3 0 0.4 inhibitors
NN akntiwm. b 02 The seventh patient was diagnosed with a stage IIIB
Stage® e breast cancer. She had received EC as neoadjuvant and
I 21 404 adjuvant chemotherapy and had had scalp cooling. She
I 69.0 66.4 developed metastases in the lungs, bones, nodes, soft tis-
1 6.9 126 sues and adrenals, and received pegylated doxorubicin with
unknown 0 02 cyclophosphamide and later CMF. She had scalp cooling
Grade 0.25 for all these chemotherapy treatments. During her follow-
I 13.9 154 up, a nodule of 2-3 mm was noticed on her scalp. Doce-
I 42.5 32.0 taxel was given without using scalp cooling. One month
11 31.0 39.8 later, the scalp lesion seemed to regress. The patient
SR 126 12.8 developed metastases to kidneys, liver and the central
Histological type 0.40 nervous system and received capecitabine and later vino-
Ductal 89.7 86.4 relbine. The scalp lesion regressed completely.
Lobular 8.0 12.1
Other 23 1.5
Lymphovascular invasion 0.77 Discussion
Yes 58.6 61.1
No 414 383 This is the first study designed to specifically determine the
Unknown 0 0.6 incidence of scalp metastasis in a population of women
Hormone receptors 0.73 with early breast cancer who received scalp cooling for
Positive 77.0 74.3 prevention of chemotherapy-induced alopecia. The inci-
Negative 23.0 255 dence of scalp metastasis was low, 1.1% among women
Unknown 0 02 who used scalp cooling at some point during their treat-
Chemotherapy 0.06 ment for breast cancer. In this cohort, scalp metastases
Neoadjuvant only 23 25 never presented as the sole metastatic site. Four out of 7
Adjuvant only 95.4 88.3 women (57.1%) with scalp metastases had a stage III breast
Both 23 92 cancer as opposed to 12.0% in the whole population
Type of chemotherapy <0.01 studied here who had stage III (n = 76). Stage III breast
AC or CMF 437 61.1 cancer are at increased risk of relapse generally compared
CEF. CE, FEC ou FAC  13.8 28.0 to stage I and II. Also, none of the seven women received
Taxanes-based 402 94 taxanes-based regimens in the neoadjuvant or adjuvant
Other 23 15 setting, which are known to be more effective than non-
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Table 2 Characteristics for patients with scalp metastasis

Patient Age at Stage Histology Grade LVI Metastatic Use of scalp cooling
number diagnostic sites® in adjuvant/neo adjuvant?
1 57 I Ductal Poorly differentiated No 1,2:3,7 No?

2 44 II1A Ductal Poorly diferentiated Yes 1,2,3,4,5,6,7 Yes

3 41 1B Ductal Well differentiated No 2,6,7 Yes

4 50 1IB Ductal Poorly differentiated Yes 1,2.3,7 Yes

5 62 A Ductal Moderately differentiated No 2,3,4,5,7 Yes

6 38 I11B Ductal Moderately differentiated Yes 2,6,7 Yes

7 54 I11B Adeno-squamous Unknown Yes 1,2,3,4,5,6,7,9 Yes

LVI, lymphovascular invasion, *scalp cooling used for chemotherapy given at relapse, ®] lung, 2 bone, 3 liver, 4 CNS, 5 lymph nodes, 6 soft

tissues, 7 scalp, 8 bone marrow, 9 other

Scalp metastases were first reported in the 1930’s [11,
14]. Scalp metastases have been described with a variety of
cancers, including lung, gastric and breast cancers. During
the 1930’s, no chemotherapy was used and we can there-
fore assume that scalp cooling was not used either.

It is hypothesized that scalp cooling could favour the
development of scalp metastases because its mechanisms
of action. With the exception of one woman (who used
scalp cooling only for metastatic disease), our results show
that all other women who developed a biopsy-proven or a
clinical suspicion of scalp metastasis had received scalp
cooling in either the neoadjuvant/adjuvant setting. There
are two cases report in the literature of women who already
had scalp metastases and still used the cold cap. Their scalp
metastases responded to treatment even with the use of
scalp cooling, demonstrating that a certain amount of
chemotherapy still reached the scalp [!8, 19]. The clinical
implication of scalp metastases is unknown but in our
study, the lesions were small and did not seem to be
problematic to women.

The safety of cryotherapy (use of cold), which is also
being used to reduce other side-effects, has not been ques-
tioned. For example ice chips can be chewed to reduce the
incidence of mucositis. More recently, gloves have been
tested to prevent nail toxicity associated with docetaxel [24].

Our study has several strengths. First, this is the study
with the longest follow-up. Secondly, it is the largest
sample size of all published studies on scalp metastases.
Lastly, data were available on patients’ characteristics (e.g.
staging) and cancer evolution, making possible to know
when scalp metastases appeared in relation to other
metastases.

This study also has some limitations. Firstly, all the
charts reviewed came from a single institution. Secondly,
scalp examination during medical visits was not conducted
systematically, so it is possible that other women devel-
oped scalp metastasis but were not diagnosed as such.
However, this would mean that scalp metastases would not

be clinically important if not detected by the patient or their
physician. Thirdly, of all the patients who potentially had
scalp metastasis (seven), only one patient was biopsy-
confirmed. Therefore, it cannot be excluded that the other
six lesions were benign and because they fluctuated they
were identified as malignant. Fourthly, the control group
was small: only 87 women compared to the 553 who
received scalp cooling. Therefore, comparisons between
the two groups are limited. Lastly, we had no control group
(a group of women who did not receive chemotherapy in
the neoadjuvant/adjuvant setting).

Conclusion

This study found a low incidence of scalp metastases in
women with breast cancer and in none of the case it was
the first isolated site of relapse. All women with scalp
metastases have received scalp cooling at some point
during their treatment and women with stage III breast
cancer were at higher risk of developing scalp metastases, a
population which is at increased risk of relapse in general.
These biopsy-confirmed lesions and suspicious scalp
lesions were all found in women who also had metastases
in at least another site. However, with these results, we
cannot exclude that possibility that scalp cooling contrib-
uted to scalp metastases and were favoured by scalp
cooling. Further research is needed to definitively establish
the relationship between scalp cooling and scalp metastases
and the strength of the association.
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