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Scalp cooling is a widely used method to prevent chemotherapy-induced
transient alopecia. Although the success rates in maintaining hair can be high,
authors have expressed their concerns regarding the risk of scalp metastasis
after scalp cooling. We report a case of breast cancer scalp metastasis in a patient submitted to scalp cooling for alopecia prevention and discuss the physiopathology, risks and benefits of this treatment for patients under this
treatment.
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Abstract
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1. Introduction
Chemotherapy-induced alopecia (CIA) is a psychologically distressing consequence of some cancer treatments, especially for women. CIA usually is reversible, [1] and varies according to the chemotherapy regimen, doses and duration
of treatment [2]. Scalp cooling is the most widely used and studied method to
prevent alopecia. Some authors have expressed their concerns about the risk of
scalp skin metastasis after scalp hypothermia. This is because the procedure minimizes delivery of chemotherapeutic agents to the scalp thus it could leave a
“sanctuary” of untreated cancer cells. This subject which has been studied recently has been a reason for discussion whether there is a real increased risk of
scalp metastasis [2].
Cutaneous metastases are relatively rare in clinical practice, occurring in 0.7%
- 9.0% of patients with internal neoplasms depending on the series [3]. Breast
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cancer is among the neoplasms that show a great tendency to spread to the skin.
The most common sites of cutaneous metastasis of breast cancer are the chest wall
and abdomen, but they can also occur on extremities and head/neck region [4].
We present a case of breast cancer scalp metastasis in a patient who was submitted to scalp cooling.

2. Case Report
A 75-year-old woman was diagnosed with breast cancer in 2002. She was submitted to bilateral mastectomy, axillary dissection, radiation therapy and chemotherapy. Her systemic treatment was 6 CFM cycles (cyclophosphamide,
5-fluorouracil and mitoxantrone). Scalp cooling was not used during this first
treatment. The patient maintained complete response for 5 years, until a recurrence occurred as a pleural effusion. She was submitted to thoracoscopy and
pleurodesis and pathology showed pleural metastatic breast carcinoma,
HER2-negative, estrogen receptor-positive and progesterone receptor-positive.
She received 9 cycles of docetaxel, trastuzumab and pertuzumab and was submitted to scalp cooling since the first cycle for all 9 cycles during therapy infusion. Four months after the end of chemotherapy, she noticed asymptomatic
nodules on her scalp. Clinical examination revealed multiple hardened erythematous skin nodules on the occipital portion of the scalp (Figure 1(A)). Dermoscopic examination demonstrated linear irregular and thin arborizing vessels
(Figure 1(B)). Biopsy was performed and the histopathological analysis resulted
in metastatic carcinoma compatible with lobular breast carcinoma cutaneous
metastasis (Figure 2). There was a switch of the systemic treatment to cisplatin
and gemcitabine and scalp cooling was interrupted.

Figure 1. (A) Posterior aspect of the scalp (occipital area) presenting nodules of 4 to 8
mm with a slightly erythematous surface, distributed throughout the scalp, mainly at the
occipital region. (B) Dermoscopy showing Linear irregular and thin arborizing vessels on
dermoscopy.
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Figure 2. Skin biopsy (HE-40×) showing dermal neoplasm
with rounded cells forming vertical cords (arrows).

3. Discussion
Chemotherapy-induced alopecia (CIA) is an acquired form of hair loss and one
of the most devastating consequences of breast cancer treatment, especially for
women [5]. Most cases of CIA begin two to four weeks following initiation of
chemotherapy and resolves within three to six months of drug cessation [6].
Scalp cooling has been used in several countries to prevent transient alopecia
during the treatment. In theory, cooling causes vasoconstriction on the scalp,
reducing blood flow to hair follicles and possibly decreasing biochemical activity, making hair follicles less susceptible to chemotherapy damage [7]. As the
process of cooling reduces drug levels on the scalp, an increased risk of scalp
metastasis is a reason of concern [2].
Skin metastases of breast cancer appear to occur following the diagnosis of
generalized metastatic disease [8]. A wide spectrum of clinical presentations has
been described, including nodules, papules, plaques, tumors, and ulcers [2].
Most lesions appear as a discrete firm painless nodule [3].
A recent literature review on scalp metastases following adjuvant chemotherapy for early-stage breast cancer considered unlikely that the incidence of scalp
metastasis might increase after scalp cooling [9]. A systematic review and meta-analysis evaluated patients with breast cancer that received chemotherapy
while using scalp cooling and also did not support the concern for scalp metastatis in patients submitted to scalp cooling during chemotherapy [7]. Therefore,
it’s unlikely that scalp cooling increases the incidence of scalp metastasis in patients with early-stage breast cancer receiving chemotherapy.
In our reported case, scalp metastases after scalp cooling were not the first
metastatic site, they accompanied widespread metastatic disease.
Breast cancer scalp metastases are rare entities that can arise with or without
scalp cooling. Evidence based on literature review demonstrates that it is unlikely that scalp cooling increases the incidence of scalp metastases. However, further studies should provide conclusions regarding clinical outcomes and safety.
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