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SUMMARY
Cutaneous squamous cell carcinoma (cSCC) currently 
affects over 700 000 patients per year in the USA alone, 
and its incidence continues to rise in recent years. A 
known risk factor for cSCC is chronic inflammation; a 
cSCC that develops at a site of chronic inflammation 
is known as Marjolin’s ulcer. We present the case of a 
76-year-old man with end-stage renal disease requiring 
chronic haemodialysis who developed an invasive cSCC 
at the cannulation site of an underlying arteriovenous 
(AV) fistula. In this instance, treatment with standard 
surgical excision or Mohs surgery would pose unique 
risks associated with injury to an otherwise functional 
AV fistula. Thus, the lesion was treated with electron 
beam radiation therapy, which offers a similar efficacy 
to surgery while minimising risk to the fistula. This 
resulted in a successful oncological outcome with no 
complications.

BACKGROUND
Cutaneous squamous cell carcinoma (cSCC) arises 
from malignant proliferation of epidermal keratino-
cytes. cSCC is the second most common skin cancer 
in the USA, representing about 20% of non-mela-
noma skin cancers.1 2 The incidence of cSCC has 
risen in the USA in the past 20 years, which may be 
related to greater sun exposure, tanning bed use, 
an ageing population and improved skin cancer 
detection.1 Risk factors for cSCC include increased 
age, fair skin (and other phenotypic characteristics 
such as light-coloured eyes or hair,) ultraviolet light 
exposure, immunosuppression, chronic inflamma-
tion, arsenic exposure, personal or family history 
of cSCC, ionising radiation, and inherited disor-
ders such as xeroderma pigmentosum.3–8 Sites of 
chronic inflammation at risk for cSCC development 
are diverse and include scars, burns, chronic ulcers, 
sinus tracts, or inflammatory dermatoses such as 
lichen sclerosus et atrophicus.9 The term ‘Marjolin’s 
ulcer’ is used to describe a cSCC that develops at 
the site of a chronic wound or scar. This term comes 
from the French surgeon Jean Nicholas Marjolin, 
who first described such a lesion in 1828.10

Haemodialysis for patients with end-stage renal 
disease (ESRD) requires durable vascular access, 
most commonly in the form of an autogenous arte-
riovenous (AV) fistula or a prosthetic AV graft. 
Both of these access modalities require repeated 
cannulation through a limited area of overlying 
skin. Frequently, the same puncture site is used 
primarily or exclusively, potentially leading to the 

development of chronic irritation and inflamma-
tion, infection and/or aneurysm/pseudoaneurysm 
formation. Some patients have received kidney 
transplants and thus also have an increased risk 
of cSCC due to long-term immunosuppression. 
Surprisingly, there are no cases in the literature 
describing cSCC development at a vascular access 
site. We present a case in which cSCC developed at 
the cannulation site of a functioning AV fistula, and 
discuss the multidisciplinary treatment options that 
were considered before the lesion was ultimately 
treated with electron beam radiation.

CASE PRESENTATION
A 76-year-old Caucasian man  with a history of 
ESRD due to type 2 diabetes mellitus who had been 
on dialysis for 7 years via a left radiocephalic AV 
fistula presented to the surgical oncology clinic for 
evaluation of an invasive cSCC of the left forearm. 
He had a remote history of two prior cSCCs. He 
had noticed a 12×10 mm pink keratotic nodule at 
the cannulation site for his fistula 2 months prior to 
presentation. Given the proximity of the lesion to 
his AV fistula, his dermatologist performed a shave 
biopsy (figure  1). This biopsy demonstrated inva-
sive cSCC.

TREATMENT
Due to concern for complications related to the 
patient’s underlying AV fistula, the dermatologist 
referred the patient for treatment options. Multi-
disciplinary discussion among  surgical oncology, 
vascular surgery and radiation oncology led to 
a decision to treat with electron beam radiation 
therapy. He was given a total dose of 40 Gy admin-
istered in 10 fractions.

OUTCOME AND FOLLOW-UP
The patient tolerated his full course of radiation 
therapy well with no complications. One month 
after his course of therapy, his left forearm lesion 
had resolved with no evidence of recurrence.

DISCUSSION
We present what is to the best of our knowledge the 
first case in the literature of a cSCC at the cannu-
lation site of an AV fistula. There is a previously 
described case of a cSCC in situ arising at the exit site 
of a previous tunnelled haemodialysis catheter in a 
liver transplant patient.11 While this also represents 
a cSCC developing at a site of chronic inflammation, 
that case differs in several other important regards. 
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Specifically, the malignant lesion in that case occurred in the setting 
of immunosuppression and was able to be managed with surgical 
excision.

One limitation of this report is that the patient may have 
developed the cSCC at this sun-exposed site even in the absence 
of chronic inflammation. Given the patient’s age and history of 
cSCCs, development of a cSCC at this site could be coincidental.

Common therapies for invasive cSCC include surgical exci-
sion, electrodesiccation and curettage (ED&C), Mohs surgery, 
cryotherapy and radiation therapy.12 13 There is insufficient 
evidence to make conclusions about the relative efficacy of 
different treatments for invasive cSCC.14 15 Given this lack of 
evidence, the choice of treatment depends on a combination 
of patient and provider preferences. However, guidelines such 
as those published by the British Association of Dermatologists 
and the Scottish Intercollegiate Guidelines Network recommend 
surgical excision for cSCC when feasible, as this allows for histo-
logical examination of tissue margins.16 17

In determining the appropriate treatment for this patient’s 
cSCC, the unique risk of injury to his AV fistula, which could 
result in bleeding or loss of vascular access for haemodialysis, 
had to be carefully considered. Consequently, ED&C or Mohs 
surgery performed in a dermatology office setting could be 
accompanied by prohibitive risk. If surgical excision is under-
taken, we would recommend performance of the procedure in 
the operating room with vascular surgery involvement or avail-
ability in the event of need for vascular repair or reconstruction. 
In the case presented, however, by instead using electron beam 
radiation therapy, the risk of AV fistula injury was minimised 
without compromising efficacy of treatment.

A systematic review of radiation therapy for invasive cSCC 
found a pooled average local recurrence rate of 6.4% among 761 
patients, which was not significantly different from the recur-
rence rates for standard surgical excision (5.4%) or Mohs surgery 
(3.0%).14 In electron beam radiation therapy, a linear accelerator 
is used to produce a beam of electrons, which can be targeted to 
a tumour site. A useful characteristic of electron beam therapy is 
that it does not penetrate deeply, and therefore spares the tissue 
underlying the tumour. The energy of the electrons influences the 

treatment depth: in this case, 6 MeV electrons were used, which 
treated to a depth of 3–4 mm with a rapid dose drop-off there-
after.18 This feature was particularly useful in our case given the 
presence of the underlying AV fistula.

The optimal treatment of this patient’s cSCC was determined 
by a multidisciplinary effort involving input from a dermatologist, 
Mohs surgeon, surgical oncologist, vascular surgeon and radiation 
oncologist. Of course, not all patients with cSCC require input from 
such an extensive team of specialists. However, for complicated 
cases such as this, multidisciplinary evaluation can guide treatment 
decisions in order to minimise risk without compromising efficacy.

Learning points

►► Cutaneous squamous cell carcinoma (cSCC) can develop 
over sites of chronic inflammation, including sites of 
cannulation for dialysis access in patients with end-stage 
renal disease.

►► The presence of an arteriovenous (AV) fistula in close 
proximity to a cSCC introduces an added complexity due to 
the concern for injury to the haemodialysis access.

►► Electron beam radiation therapy for cSCC is a treatment 
option that minimises risk to underlying structures and can 
be used for lesions overlying an AV fistula.

►► Multidisciplinary evaluation of a patient with a challenging 
cSCC can lead to selection of the most appropriate therapy.
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