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Basal cell carcinoma (BCC) is the most common malignancy, with an 
estimated incidence of 2 million US cases annually. Metastatic BCC (mBCC) is 
considered rare, with metastasis rate estimates ranging between 0.0028% to 
0.55% (1 metastatic case per 182). The real prevalence of mBCC is unknown 
due to lack of a mBCC registry and underreporting by physicians.

Even less is known regarding risk factors and disease prognosis for regional 
vs distant mBCC. A combined review of 100 mBCC cases within the literature 
found distant metastasis patients were younger at diagnosis, and median 
survival was shorter than in patients with regional metastasis.1 Still, there is 
no consensus in the literature regarding risk factors, treatment outcomes, and 
prognosis for patients with nodal vs distant mBCC.

To our knowledge, we have created the largest real-world, multi-
institutional registry of advanced BCCs in the country. This study was 
undertaken to better understand the risk factors, treatment outcomes, and 
overall prognosis for nodal vs distant metastasis. In addition, we aim to 
expand upon the understanding of patterns of BCC metastatic spread.
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Patients who received care for advanced BCC at Mass General Brigham, 
Cleveland Clinic, or University of Pennsylvania Health System were identified. 
Advanced BCC was defined by histologically confirmed BCC cases that required 
advanced surgical treatment, radiotherapy, or systemic therapy.

Within the 428 patient cohort, we identified 53 patients who had 
metastatic spread of their advanced BCC at any point during their clinical 
course. Of these patients, 22 had metastatic spread limited to the lymph 
nodes and 31 patients had distant metastatic spread, with or without lymph 
node involvement. Of the 31 patients with distant metastasis, 16 had 
additional lymph node involvement and 15 had only distant spread. These two 
groups comprise the nodal and distant metastasis cohorts, respectively. Follow 
up time was defined as the time elapsed between diagnosis of metastasis and 
last appointment with dermatologist, primary care physician, or member of 
the BCC tumor's treatment team.

Patient and tumor characteristics of the nodal metastasis (NM) and distant 
metastasis (DM) cohorts were compared using χ2and Fisher exact tests. 
Patterns of metastatic spread from origin to nodal and distant site were 
examined. Clinical courses from the time of diagnosis of metastasis were 
analyzed. Disease specific survival between nodal and distant metastasis 
groups was modeled using a Kaplan Meier curve.

Both cohorts were majority male, with 68.2% of NM patients and 80.6% of DM 
patients male. One patient (4.5%) from the NM group was immunosuppressed prior 
to BCC diagnosis, vs 7 patients (23.3%) in the DM group. Mean primary tumor 
diameter was 58.2 mm in the NM group vs 84.2 mm in the DM group. Of the patients 
who had surgery for their primary BCC tumor prior to the onset of metastasis, 6 
patients (37.5%) from the NM group had a positive surgical margin preceding 
metastasis vs 9 patients (37.5%) of patients from the DM group. There was no 
significant difference in mean age of diagnosis of the primary tumor, with a mean of 
64.2 years-old for NM vs 60.2 years-old for DM. There were no significant differences 
in the primary tumor subtypes, primary tumor depth (19.0 vs 19.4% spread beyond 
fat), presence of perineural invasion (27.3% vs 29.0%), and mean time elapsed 
between diagnosis of the primary tumor and diagnosis of metastasis (2.6 years vs 4.3 
years) in the NM vs DM cohort, respectively.

Figure 1 illustrates patterns of metastatic spread, with the thickness of each arrow 
width proportional to the proportion of tumors from the origin site that spread to the 
respective site of metastasis. Metastatic tumors of the head and neck spread most 
frequently to a lymph node of the neck (56%). 67% of metastatic tumors from the 
arm spread to an axillary node, 69% of metastatic tumors from the trunk spread to 
lung, and the only metastatic tumor of the cohort from the foot spread to a pelvic 
node. The tumor that spread to the adrenal gland had an unknown origin site.

Figure 2 depicts disease specific survival from the onset of diagnosis of metastasis 
for patients with NM vs DM. Mean follow up time was 48 months for patients with 
NM and 44 months for patients with DM.
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Figure 1. Patterns of BCC Metastasis, with arrow thickness proportional to proportion of spread 
to respective sites

Figure 2. Disease specific survival beginning from diagnosis of mBCC in patients with nodal vs 
distant disease

There is no consensus on patient and tumor risk factors for nodal vs distant BCC 
metastasis, and the natural history of BCC metastatic disease is poorly described. 
Results from our cohort, although not statistically significant, aligned with those 
from McCusker et al's review of 100 mBCC cases. Patients in our DM cohort were 
younger than NM patients at diagnosis of primary tumor and were more at risk for 
disease specific death. More research is needed to strengthen our understanding of 
risk factors and treatment outcomes for mBCC. Additionally, a greater understanding 
of patterns of metastatic spread could inform imaging surveillance guidelines for 
high risk tumors. Establishment of a national mBCC registry could be a useful tool in 
advancing our understanding of mBCC management.
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