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MATERIALS & METHODS

Cutaneous basal cell carcinoma (BCC) is an 

increasingly common malignancy with a rising 

incidence over the past decade. 1  BCC seldom 

exhibits lymphatic or hematogenous metastasis with 

an incidence of only 0.0028% to 0.5%. 2  There are 

only around 400 combined reports of metastatic 

spread of basal cell carcinoma (mBCC) since the 

1980s, with hematogenous cases constituting a small 

minority. Typically, those diagnosed with 

hematogenous mBCC have a median survival of 8-14 

months compared to those diagnosed with lymphatic 

mBCC, whose survival average is reported to be 3.6 

years. 3 This case report focuses on a patient who 

presented with a basal cell carcinoma on his left 

shoulder that had metastasized to the spine. 

Ultimately, a multimodal therapeutic approach was 

required to bring the patient’s metastatic disease 

under control, including surgical resection, radiation 

therapy, and systemic therapy with hedgehog 

inhibitors (vismodegib, sonidegib) and novel 

employment of immunotherapy agents including 

pembrolizumab. To the author’s knowledge and based 

on our included literature review, this is the first case 

where pembrolizumab was used to treat osseous 

mBCC.

➢ A systematic literature review returned 229 

articles for review. Articles were removed if they 

were not available in english (N=26) or if they 

were only reviews (N=19). Articles were then 

removed after review by authors (AG and AC) 

based on their topic by review of abstracts 

(N=120) and subsequently review at the 

manuscript level (59 removed).

➢ Articles were determined to be significant if 

metastatic basal call carcinoma (mBCC) was 

spread to any bone in the body as confirmed by 

histological testing in the article.
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Discussion

➢ Metastatic mBCC typically treated with surgery and 

radiation with systemic mets requiring 

chemotherapeutic agents such as cisplatin, 

cyclophosphamide, and flourouracil.

➢ Hedgehog inhibitors have been a more recent 

development and remains a primary treatment option.

➢ Pembrolizumab and denosumab can be used when not 

responding to hedgehog inhibitors and was shown to 

shrink lesions by radiographic imaging.

➢ The effectiveness of pembrolizumab was likely due to 

the TMB-H status of the patient.

About TMB:

TMB has emerged as a biomarker capable of defining the 

number of mutations in cancer cells’ DNA reported as 

mutations per megabase (mut/MB). 4,5  Patients with 

TMB ≥ 10 mut/Mb is considered TMB-H and has been 

linked to greater overall survival, with FDA approval for 

Pembrolizumab monotherapy for a subgroup of solid 

tumor patients with TMB ≥ 10 mut/Mb based on data 

from KEYNOTE-158. 6  Previous small retrospective 

studies have demonstrated correlations between TMB 

and treatment efficacy with pembrolizumab. In tumors 

with low-TMB (TMB-L) tumors, there was limited 

response to immunotherapy whereas the highest response 

rates were seen in TMB-H tumors. 7,8  Thus, we believe 

the TMB-H status may have been a contributing factor to 

the favorable response of the primary tumor and 

secondary lung nodules to the immunotherapy.

Results

➢ 29 total cases of osseous metastasis of BCC.

➢ Primary lesions of the head and neck usually 

spread locally to the skull or mandible.

➢ Primary lesions of the thorax and extremities had 

organ and spine metastasis

➢ Treatment usually included surgery and radiation 

therapy for local involvements and hedgehog 

inhibitors and/or chemotherapy for distant 

metastasis

➢ None of the patients received immunotherapy for 

mBCC making this the first patient in publication 

for osseous metastasis, due to the patients TMB-H 

status

➢ Initial Presentation: 59 year old male presented with 3 year old left posterior mass confirmed to be 

BCC on exam. Initial results showed lymphatic spread of nodulocystic basal cell carcinoma.

➢ 1 month post-Dx: 20 lung nodules of mBCC and lesion of the T2 spinous process. Started 

vismodegib.

➢ 23 month post-Dx: Presented with bilateral lower extremity weakness. Pathological T2-T3 

compression fracture with lyric destruction of both vertebra with soft tissue extension. Patient 

switched to sonedigib.

➢ 53 months post-Dx: Presented with bilateral leg weakness and recurred T2/T3 enhancing mass and 

bilateral lung nodules. Irradiation of the thoracic paravetebral disease completed. Tumor showed 

high TMB and patients switched to pembrolizumab with denosumab.

➢ 60 to 68 months post-Dx: CT demonstrated decreased size of pulmonary nodules with stable peri-

thoracic disease and now has radiologic response.

➢ 91 months post-Dx: Stable mets on 36 months of radiographic follow-up completing 39 cycles of 

200mg pembrolizumab + denosumab and 5 cycles of 400mg pembrolizumab + denosumab.
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