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Isolated limb perfusion (ILP) for the adjuvant treatment 
of melanoma involves isolating the blood flow of a limb 
from the rest of the body to allow for high concentra-

tions of chemotherapeutic agents locally. Chemotherapy 
with nitrogen mustard is the preferred chemotherapeu-
tic agent in ILP for the adjuvant treatment of locally 
advanced melanoma.1 Systemic exposure to nitrogen 
mustard has shown to be carcinogenic, and its topical 
application has been associated with the development of 
actinic keratosis, basal cell carcinoma (BCC), and squa-
mous cell carcinoma.2,3 However, the long-term effects 
of ILP with nitrogen mustard are not well defined. In 
1998, one of the authors (R.L.M.) described a patient with 
melanoma of the left leg that was treated with ILP with 
nitrogen mustard who subsequently developed numerous 
BCCs on the same leg.4 This same patient has since been 
successfully managed with only topical chemotherapeutic 
agents for the last 21 years. 

An 86-year-old man with a history of melanoma 
underwent wide resection, lymph node dissection, and 
adjuvant ILP with nitrogen mustard for the treatment of 
melanoma of the medial left thigh approximately 50 years 
ago. He denied any prior radiation treatment. He subse-
quently presented years later to our dermatology clinic 
with many biopsy-proven superficial and nodular BCCs of 
the left leg over the course of the last 30 years. On physi-
cal examination, the patient had several pink papules and 
macules on the left lower leg (Figure). The patient had 
previously undergone multiple invasive excisions with 
grafting for the treatment of BCCs by a plastic surgeon 
prior to presentation to our clinic but has since had many 

years of control under our care with only topical che-
motherapeutic agents. His current medication regimen 
consists of 5-fluorouracil twice daily, which he tolerates 
without serious side effects. He also has used imiquimod 
in the past. 

Isolated limb perfusion was first described by  
Creech et al5 in 1958. Chemotherapy in ILP is designed 
to maximize limb perfusion while minimizing systemic 
absorption.1 Metabolism of the drug is minimized by omit-
ting the kidneys and liver from the circulation of the drug,  
allowing for high concentrations in the perfused limb.1 
Nitrogen mustard has been used for decades for the treat-
ment of cancer but also has shown to be carcinogenic.2,3 

Topical use of nitrogen mustard has been linked to the 
development of nonmelanoma skin cancer (NMSC)2,3; how-
ever, a 30-year population-based study found no significant 
increase in secondary malignancies, including NMSC or 
melanoma, following use of topical nitrogen mustard.6  
There also have been reported cases of secondary cancers 
following ILP reported in the literature, including pleomor-
phic sarcoma and Merkel cell carcinoma.7 We hypothesize 
that our patient’s exposure to nitrogen mustard during ILP 
led to the development of numerous BCCs, but further 
research is necessary to confirm this relationship. 

Treatment modalities for NMSC include surgical exci-
sion with defined margins, Mohs micrographic surgery, 
radiotherapy, electrodesiccation and curettage, cryother-
apy, photodynamic therapy, and topical therapy. Our 
patient experienced such a high volume of superfi-
cial BCCs that the decision was made to avoid fre-
quent surgical procedures and to treat with topical 
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chemotherapeutic agents. He had an excellent response 
to topical 5-fluorouracil, and the treatment has been well 
tolerated. This case is valuable for clinicians, as it demon-
strates that topical chemotherapy can be a well-tolerated 
option for patients who present with frequent superficial 
BCCs to prevent numerous invasive surgical treatments. 
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A, Excision site scar from melanoma on the proximal left  
anteromedial thigh with a split-thickness graft site. B, Multiple 
pink papules and macules on the left lower leg treated with topi-
cal chemotherapy. A B
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