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Abstract

Basal cell carcinoma (BCC) is the most common skin cancer, with over 71,000 new cases in
Sweden in 2023. High-risk facial BCCs are most appropriately treated with Mohs micrographic
surgery (MMS), which is considered the gold standard. However, MMS is rarely performed in
Sweden due to resource constraints leading to high rates of incomplete excisions and
recurrences. The four papers in this thesis address key topics related to high-risk BCCs
including risk factors associated with incomplete excisions, differences in outcomes following
MMS for primary and previously treated high-risk BCCs, their dermatoscopic features and the
feasibility of hyperspectral imaging for tumor delineation prior to MMS.

In Study I, clinical and histopathological risk factors for incomplete excision of high-risk BCCs
were evaluated. In our cohort, the overall incomplete excision rate was 20.6%. BCCs located on
the nose, ear, scalp, and periorbital areas as well as BCCs with high-risk histopathological
subtypes exhibited the highest proportions of incomplete excisions. In study II, we found that
primary facial high-risk BCCs required fewer MMS stages and had smaller wound areas after
complete surgical removal compared to BCCs that had been treated previously. In Study III, we
investigated which clinical and dermoscopic findings characterize high-risk BCCs. A bumpy
surface, poorly defined borders, the dermoscopic presence of ‘white porcelain area’ and/or
‘vessels within ulceration’” were indicative of high-risk BCCs. An algorithm was developed for
predicting high-risk BCCs preoperatively with a sensitivity of 81.4% and a specificity of 53.3%.
Study IV was a prospective pilot study assessing the feasibility of hyperspectral imaging using
supervised learning of a convolutional neural network to preoperatively delineate the lateral
margins of high-risk BCCs prior to MMS. Hyperspectral imaging achieved a pixel-wise
classification accuracy of 0.76, a sensitivity of 0.75, a specificity of 0.78, and an area under the
receiver operating characteristic curve of 0.84.

In conclusion, the results of this thesis contribute to an expanded understanding of the factors
affecting treatment outcomes for high-risk BCC. Better preoperative diagnostics, such as
clinical and dermatoscopic findings, are needed to correctly identify high-risk BCC candidates
for MMS instead of undergoing incomplete excisions due to traditional surgery. This knowledge
ensures that patients receive the most effective treatment from the start. Preoperative margin
delineation using hyperspectral imaging could potentially decrease the number of MMS stages
required and, in situations where MMS is not an option, it may help reduce the need for
additional surgeries in traditional surgery.
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