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Squamous Cell Carcinoma Arising in Burn Scar
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Treves and Pack” in 1930 estimated that about 2%
of burn scars undergo mﬁlignant change and they
found that these usually occurred in the extremities
and scalp. Males outnumber females in a ratio of 3 to
1 in burn scar cancers and all races have developed
such tumors, Lawrence® in 1952 accepted only 99
cases of burn scar cancer in his review but it seems
certain that these are considerably commoner than
this figure would indicate, These cancers are usually
squamous. in type and almost always arise in large
deep burn scars which were never grafted and were
slow to heal. A few basal cell carcinomas have been
reported in more superficial scars usually on the face
or neck. A few cases of fibrosarcoma have been
reported also but here the differential diagnosis of so
—called spindle—cell squamous carcinoma is
always present®. Recently Sarma and Weilbaecher"
reported a case of squamous cell carcinoma arising
in a burn scar in an amputation stump was reported.
Authors experienced 13 cases of burn cancer and the
clinico—pathologic charateristics were reviewed.,

MATERIALS AND METHODS

The records of 13 patients who developed cancers
in burn scars and who were treated on Keimyung
University Donsan Hospital in the past 10 years were
reviewed. No attempt was made to determine the
instance of malignant ulcers in all burned patients,
While it was not possible to ascertain the details of
initial treatment in each case, no skin graft following
the burn was done in any patients.

Clinical information regarding patient's age and
sex, tumor location and size, as well as symptoms
and treatment were obtained. In all cases, no follow-
up was available.

RESULTS

There were 10 men and 3 women patients. The age
of the 7 patients when burned was 2—9 vears. The
average age at diagnosis of malignant degeneration
was 49 years (26~73 years) (Table 1), The average

Table 1. Age and sex incidence of burn scar cancer

ASEEH Male Female Total
21=30 1 2
3140 1 | 2
41-50 2 2
51—-60 5 1 f
6170 1 1
T1—80 1 1

Total 10 3 13
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Table 2. Interval between burn to cancer diagnosis

Senx

Interval Total

Male Female

0—10 1
11=20 3
21-30 2 1
31—-40 1
4150 2
51—60 1
Linknown 2
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lag period from burn to cancer diagnosis was 3l
vears with a range of 10 to 56 years (Table Z).

Ten of the lesions occurred in the lower extrem-
ities; one on the upper extremity; one on the sacral
region; and one on the hip (Table 3). The gross
characteristics were mostly huge ulcerating tumor
with surrounding cicatrically burned skin(Fig. 1) or
occasionally grayvish white, fungating tumor. The
type of cancer in all cases was a well differentiated

squamous cell carcinoma (Fig. 2).

Table 3. Location of burn scar cancer

Location Mo. of cases

Lower extremity 10

Knee 4

Lower leg 3

Foot 2

Thigh 1
Upper extremity 1

Arim 1
Sacral region 1
Hip 1
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The edge of the tumor ulcer showed areas of
pseudoepitheliomatous hyperplasia. Occasionally it
was very difficult to differentiate well differentiated
sgquamous cell carcinoma arising in a chronic burn
scar from pseudoepitheliomatous hyperplasia, espe-
cially in small biopsy specimens. The main point of
differential diagnosis is thought to be deeply in-
filtrating nests of squamous cell carcinoma.
Regional lymph node metastases were found in 2
patients, and bone and lung metastases in one

patient.

DISCUSSION

Cancers arising in burn scars are often locally
extensive and destructive but usually do not metas-
tasize. In a few instances local lymph node metas-
tases and even hematogenous metastases are report-
ed, but these are unusual.

These tumors are usually well-differentiated and
slow-growing®. Malignant degeneration of burn
scars was described by Marjolin in 1828, Marjolin's

Fig. 1.
Marjolin’s ulcer),

Characteristic appearance of anulcerative squamous cell carcimoma arising in an old burn scar (also called
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Fig. 2,

Microscopic section of a well differentiated squamous cell carcinoma arising in a chronic burn scar. Histopa-

thology is that of any typical squamous cell carcinoma (H & E, x100).

ulcers are most commonly squamous cell carcinoma.
Marjolin's ulcers are usually of low pathologic
grade, metastases occur and the prognosis may be
poor®,

The classic article on burn scar carcinoma was
written by Treves and Pack' in 1930. Their data and
those of others agree with ours with respect to latent
period, anatomic site and age of the patient. )

Lawrence” has reported that the length of the
latent period (or time interval from burn to cancer) is
inversely proportional to the age at the time of the
burn, The frequency of sguamous cell carcinoma
arising in previously burned skin has been stated to
be about 2 per cent. Lawrence® found the mean
latent period to be 32 vears from a review of 82 caszes
in the literature.

The average lag period in our series was 32 vears.
However, no reports exist showing the incidence of
burn scars that undergo malignant degeneration.

Many authors including Treves and Pack' and
(rlover and Kiehm™, feel that burn scar cancer does
not arise in burns that have been primarily grafted.

Bowers” and Sevitt" have stated that cancer arising
in burn scars usually does not metastasize, and
Moulv® reported that burn scar carcinomas were
unlikely to give rise to lymphatic spread.

However Treves and Pack® reported a 20% inci-
dence of metastases from burn scar carcinoma. In
our experience metastases have been present in 15%
of the patients studied, and chronic burn scar car-
cinoma must be regarded with a poor prognosis,
especially when found in the extremities.

Of special interest is the lag period-the time of the
burn to the development of cancer. The age of the
scar 15 more important than the age of the patient.
Horton and Crawford®™ emphasized that the long
lag period may result in legal complications when
liability is involved. Although these tumors are typi-
cally low grade and late to metastasize, they may
CAITy a poor prognosis.

This is believed to be related to the fact that the
tumor iz somewhat confined due to obliteration of
lymhatics by the dense scar tissue in which it arises,
The poor prognosis is perhaps due to the late stage
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reached before treatment.

The unique difference between burn scars and
scars of other wounds is that the scar is spread out on
the surface whereas scars of incisions punctures and
lacerations extend into the deeper tissues. In burns
the amount of epithelial regeneration is much
greater. Scar tissue resulting from burns undergoes
greater contraction and may continue for many
weeks, As a result the cicatrix pulls and puckers
neighboring tissues while the scar itself grows thick-
er, |

The amount of scar tissue contraction varies with
the extent, depth and location of the burn. Emphasis
is placed on contractures and tension of scars
because it is such conditions that uleeration is easily
provoked.

Treves and Pack! add that scar tissue is poorly
vasculized because dense fibrosis obliterates many
of the blood vessels and that the resultant imperfect
nutrition of the scar is responsible for the ease with
which ulceration occurs. The dry thin and delicate
epithelium covering the scar is easily destroyed by
trauma to which it is frequently subjected because of
the elevation of the scar. The normal skin is not so
readily injured because it is elastic and because of its
ability to glide over the underlying subcutaneous
tissues thereby avoiding the full brunt of a blow. In
adherent scars this protective mechanism is lost and
the epithelium is abraded by relatively slight
injuries.

Each successive abrasion ulceration or fissure
heals with increased difficulty and regenerated
epithelium is progressively inferior.

Finally persistent stimulation to the marginal
epithelium for regeneration and repair with constant
frustration may lead to a loss of tissue restraint and
eventually to neoplastic change®.

Other causative factors in the development of
carcinoma in burn scars may be movement over a
joint or across a flexural crease or fold. Mouly™ has
pointed out the propensity of burn scar cancer fo

arise in the flexion creases of the limbs.

Prolonged pruritis may result in" repeated trauma
because scratching the area rubs off the thin epith-
elial covering, leaving small denuded areas which
may coalesce to form an ulcer. Infection and pro-
longed suppuration also may play a role.

This hardly seems justified when radical measures
are employed to remove the lesions and if they can
be diagnosed early. In all probability, we shall see a
diminished number of cases, since burns are almost
routinely being skin grafted and since antibiotics
and chemotherapy are so successful in preventing or
curing chronic infections.

Moreover, such premalignant lesions as old burn
scars which are extensive and subject to irritation
should preferably be removed surgically if possible.
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