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Verrucous carcinoma of the foot from chronic pressure ulcer
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Study design: This is a case report with literature review.
Objective: To describe a case of verrucous carcinoma, a rare histopathologic type,
complicating a chronic pressure ulcer of duration less than 3 years.
Setting: The department of Physical Medicine and Rehabilitation, University of North
Carolina at Chapel Hill, USA
Method: A 24-year-old African-American male with long-standing incomplete paraplegia
visited the wound clinic due to a pressure ulcer that had lasted for more than 1 year on the
medial side of the right foot. Despite conservative management for almost 2 years after the
initial visit, the ulcer is suspected to have undergone malignant transformation. Histological
study led to the diagnosis of verrucous carcinoma that necessitated transtibial amputation on
the right foot.
Result: The carcinoma developed within 3 years, which was a relatively short time period for
a pressure ulcer to have undergone malignant transformation. The diagnosis of verrucous
carcinoma has never been reported as carcinoma complicating a pressure ulcer. No evidence of
local recurrence or distant metastasis was seen in postoperative 10 months.
Conclusion: The possibility of malignant transformation should be kept in mind in cases of
pressure ulcers that are unresponsive to treatment or that show morphological changes
suspected to be cancerous. Furthermore, early detection and intervention increases the
probability for successful outcome.
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Introduction

Malignant transformation of chronic wound, called
‘Marjolin’s ulcer’ following the first description by
Marjolin1 in 1828 of carcinomatous degeneration in
burn scars, is used to describe carcinoma developed in
long-lasting pressure ulcers, stasis ulcers, burn scars, or
osteomyelitis sinuses.
Malignant transformation of a pressure ulcer is very

rare with a reported incidence of about 0.5%.2 However,
the mortality rate from pressure ulcers that turn
malignant is very high compared with that for Marjo-
lin’s ulcers developed from other chronic wounds.2–4

The duration of the ulcer is very important, and the
reported average period between ulcer development and
malignant transformation ranges from 22 to 34 years.4–7

Carcinoma developed from these pressure ulcers is

usually seen in the trunk area, that is, the sacral and
ischial areas.2–4

We encountered a case of pressure ulcer, that is,
Marjolin’s ulcer, which underwent malignant transfor-
mation within a short period of time (less than 3 years)
into the very rare histopathologic type, verrucous
carcinoma in the foot, which, is not a frequent site of
malignant transformation. Thus, we report the case and
present a literature review.

Case report

A 24-year-old African-American male visited the wound
clinic on September 26th, 2000 due to a pressure ulcer
that had developed about a year previously due to
right, plastic ankle–foot orthosis (AFO). This patient
was L3 incomplete paraplegia due to congenital spinal
bifida. He wore a bilateral AFO and used bilateral
forearm crutches for ambulation. He was independently
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ambulatory and could carry out all daily living acti-
vities independently.
Physical examination revealed a pressure ulcer sized

3.5 cm� 2.0 cm� 0.5 cm (length�width� depth), at
stage 4 by National Pressure Ulcer Advisory Panel
(NPUAP),8 in the first metatarsal area of the right foot
on the medial side. Debridement of necrotic debris was
performed, enzymatic ointment dressing was applied
for softening and the lesion was debrided. A modified,
new AFO was prepared for the purposes of relieving
pressure at the pressure ulcer due to the right AFO.
Despite regular debridement of necrotic debris and

change of dressing materials for 13 months after the
initial visit until November 2001, the size of pressure
ulcer did not change and wound bleeding was seen
intermittently. No evidence of osteomyelitis was ob-
served in the right foot according to laboratory and
radiographic studies. The pressure ulcer became larger
and histopathologic study in May 2002 of a debrided
tissue sample showed evidence of atypical proliferative
squamous lesion. However, physical examination in
June 2002, 21 months after the initial visit, revealed
evidence of hyperkeratosis surrounding the ulcer sus-
pected of cancerous change (Figure 1).
A wide excision biopsy was performed in June 2002.

Gross anatomy showed the core of a hyperkeratotic
lesion at the medial base of the first metatarsal area
with a central tract, which tracked down to the
periosteum. Histopathologic study revealed the typical
blunt papillary projections of a well-differentiated
epithelium with little atypia. These findings combined
to support diagnosis of verrucous carcinoma (Figure 2).
At the time of diagnosis, no evidence of distant

metastasis or bony involvement was present according
to staging workup including the magnetic resonance
imaging study of the right leg. The patient was
transferred to the department of orthopedic surgery
and underwent right trans-tibial amputation on Sep-
tember 6th, 2002. At 10-month follow-up in July 2003,
he showed no evidence of local recurrence of the
pressure ulcer or distant metastasis.

Discussion

Pressure ulcers in patients with spinal cord injury (SCI)
are a common complication, with Fuhrer et al 9 report-
ing that 33% of patients had at least one pressure ulcer,
of whom 13.6% had stage 3 or 4 pressure ulcer
according to a community-based survey of SCI patients.
The complications of pressure ulcers include soft-tissue

Figure 1 Photograph taken after wide excision biopsy. The ulcer
measures 3.5 cm� 4.2 cm� 1.2 cm (length�width� depth), with
a dirty granulating base surrounded by a hyperkeratotic area
and minimal serous drainage

Figure 2 Histopathologic study shows typical blunt papillary
projections (1a and b) of well-differentiated epithelium with
little atypia (2)
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abscess, heterotopic ossification, pelvic abscess, osteo-
myelitis, sepsis, etc.10 Malignant transformation is one
of the rare complications of pressure ulcers. Mustoe
et al2 reported two malignancies out of 356 pressure
ulcers in a group of 992 SCI patients, and most reports
in the literature have presented an incidence of around
0.5%.
The most frequent sites of pressure ulcer carcinoma

development have been the sacrum and ischium.2–4

However, a carcinoma complicating a pressure
ulcer developed in the distal extremity, as seen in the
present case, is very rare.11,12 The four hallmark clinical
signs of malignant transformation of chronic wound, as
reported by Esther et al,13 are: (1) appearance of a mass;
(2) new onset of pain; (3) a change in odor of the
drainage; and (4) change in the character, volume, or
appearance of the drainage. We observed bleeding
from the wound and hyperkeratotic change in the
present case.
The most frequent type of malignancy from pressure

ulcers is squamous cell carcinoma, whereas basal cell
carcinoma, adenocarcinoma, variety of sarcoma, and
melanoma are rarely observed.14 To the best of our
knowledge, the present case is the first report of
verrucous carcinoma as a pressure ulcer carcinoma.
Ackerman15 described verrucous carcinoma for the first
time in the oral cavity and its characteristics are de-
fined as a well-differentiated, slow-growing neoplasm
with a tendency for local recurrence but not for
metastasis. Since the epithelium shows little atypia,
verrucous carcinoma is difficult to differentiate from
benign lesions such as verruca vulgaris, reactive
epidermal hyperplasia, keratoacanthoma, and hyperker-
atotic basal cell epithelioma.16 Niebauer17 negated the
effectiveness of biopsy using simple curettage in the
diagnosis of pressure ulcer carcinoma and instead
recommended deep tissue biopsy including subcuta-
neous tissue. We also observed an atypical proliferative
squamous lesion according to the histopathologic study
of debrided tissue in May 2002. It was difficult to con-
firm a diagnosis of malignancy from this observation
alone, and the diagnosis was finally confirmed in July
2002 using wide excision biopsy. Therefore, deep tissue
biopsy is needed to confirm diagnosis when a pressure
ulcer is suspected to have undergone cancerous change.
Clinically, it was reported that metastasis of regional

lymph nodes is rare and that a low mortality rate is seen
with verrucous carcinoma.16 We also found no evidence
of distant metastasis including regional lymph node
metastasis in the present case. Furthermore, no evidence
of new onset metastasis or local recurrence was observed
during the 10-month follow up after transtibial amputa-
tion performed on September 6th, 2002. However, it
is known that carcinoma developed from pressure
ulcers shows highly aggressive behavior with a high
mortality rate compared with secondary malignancy
developed from chronic wound including burn scars,
chronic venous ulcers, and sinuses due to osteomyelitis.
Therefore, continual follow-up is necessary in the
present case despite the absence of any evidence of

local recurrence or metastasis of regional lymph nodes
at 10 months.
Various studies have reported latency periods between

ulcer development and malignant transformation ran-
ging from 22 to 34 years,4–7 suggesting a minimum of 20
years. However, the pressure ulcer of our case turned
malignant within a short period of less than 3 years,
indicating a latency period much shorter than that of
other cases previously reported. Thus, although long-
standing ulceration is an important factor affecting the
process of malignant transformation of pressure ulcer,
the possibility of malignant transformation of pressure
ulcer having a significantly shorter period of duration
should also be kept in mind.
In conclusion, clinicians need to consider the possi-

bility of malignant transformation from the beginning,
regardless of the duration, when a pressure ulcer wound
does not respond to conservative treatment, bleeds
frequently, or shows morphologic changes suspected
of cancerous change in the wound bed or its margin.
Furthermore, biopsy performed with a sufficient amount
of tissue obtained from the wound, including tissue
from the wound bed and a deep portion, will aid in
obtaining a good prognosis through early diagnosis and
effective treatment.
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