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Surgical Treatment of Squamous cell Carcinomas Arising in Scalp Burn Wounds
- Two Case Reports -

Kang San Kim, M.D., Hyung Sik Hwang, M.D., Heum Dai Kwon, M.D.,
Seung Myung Moon, M.D., Suk Jun Oh, M.D.*, Sun Kil Choi, M.D.

Department of Neurosurgery, Department of Plastic Surgery* College of Medicine,
Hallym University, Seoul, Korea

Marjolin’s ulcer is a rare and often-aggressive cutaneous malignancy that arises in previously traumatized or
chronically inflamed skin, particularly after burns. We experienced two cases after burns.

Case | involved a forty eight year-old man who had suffered from a flame burn at the parietal scalp area,
where had been initially described three years earlier as a full-thickness wound including the pericranium. The
man consulted us for a persistent ulcerative and infected wound on the burned lesion during the last 24 months,
which turned out on the contrast-enhanced computed tomography (CT) and magnetic resonance imaging (MRI)
to be the squamous cell carcinoma with involving the skull and the dura mater. Although the posterior auricular
lymph node was enlarged on the ipsilateral side, recent positron emission tomography (PET) CT did not show
any metastatic lesion. It was impossible for us to resect the intracranial involvement of the tumor radically, and
the postoperative PET CT still showed afocal fluorodeoxyglucose (FDG) uptake around the wall of the superi-
or sagittal sinus. We think that an aggressive combined approach is essential for treatment in early stages for a
high success rate, before the intracranial structures are involved because there is no consensus on the treatment
for advanced disease, and the results are generally poor. Case 1 aso did not involve aradical resection because
of the intracranial invasion to the wall of superior sagittal sinus and the possibility of damage to the major cor-
tical veins. He received adjuvant radiotherapy and must be followed periodically.

Case 2 involved an eighty six year-old women who suffered from a painful scalp ulcer lesion after flame
burns three years earlier. Unlike case 1, neither tumor infiltration into the dura nor lymph node enlargement
was observed on the contrast-enhanced computed tomography (CT), magnetic resonance imaging (MRI), or
positron emission tomography (PET) CT. We did aradical resection of the tumor, including the involved bone,
and a cranioplasty with bone cement. (J Korean Soc Traumatol 2007;20:52-56)
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| . Introduction

Marjolin's ulcer on the scalp is uncommon condition in
which malignant transformation occurs in chronically
inflamed or traumatized skin, it is first reported by JN.
Marplin in patients who developed malignant ulcer from
burn scars in 1828.(9,13) Treves and Pack(13) estimated
that about 2% of burn scars undergo malignant change
and they found that these usually occurred in the extremi-
ties, trunk, and scalp. Squamous cell carcinoma (SCC) is
the major histological type of Marjolin' s ulcer.(1,3,6,8,12,14)
We experienced the treatment of Marjolin's ulcer of the

scalp with intracranial involvement.

II. Case report

1. Case 1

A 48-year-old man was transferred to our clinic with a
9X7X3 cm central ulcerating mass on the scalp (Fig. 1).
He was burned with flame 45 years ago. He had no prob-
lem except the bald area for years, until a bleeding wound

occurred in the center of the bald area 6 months before his
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admission. The scalp wound was a full-thickness burn scar
including pericranium.
Contrast-enhanced magnetic resonance image (MRI) of

the head revealed that scalp mass involved the skull and

dura mater at the skull vertex. Positron emission tomogra-
phy computed tomography (PET CT) demonstrated FDG

uptake of the lesion but did not show any metastatic lesion

Fig. 1. The patient’s picture shows a huge inflamed ulcerative
lesion on scalp.

Fig. 2. (A) MRI shows 6.9 6.4 x 3.1 cm sized soft tissue mass, which involves the skull and dura. (B) Preoperative PET-CT shows
intense FDG uptake on the lesion. The enlargement of lymph node suggests inflammatory condition (white arrow: lymph node).
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(Fig. 2). The operation was started with 3 cm clear mar-
gins down to the parietal bones, which was considered to
be tumor-free. As the wall of superior sagittal sinus was
involved, we tried to peel and desiccate the layer of dura
including tumor tissue as much as possible, The defect of
surgical wound was reconstructed by the hydroxyapetite
cement and a split-thickness skin graft over the latissimus
dorsi myofascial free flap (Fig. 3). Histopathologic finding of
mass revealed SCC, which was well differentiation with
Kkeratinization. Immunohistochemical stain of mass was posi-
tive for keratin, but nonreactive for Vimentin and S-100
protein (Fig. 4).

He healed well without any complication, and adjuvant

radiation therapy was performed with 6290 cGy because

Fig. 3. The patient has a clean and good circulated flap on the
parietal scalp.
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the FDG uptake was still remained at the dura around
superior sagittal sinus, and shown at left cervical lymph
node which suggested inflammatory reaction on PET CT.
After adjuvant radiation therapy, a focal FDG uptake
around superior sagittal sinus and left cervical lymph node
disappeared on follow-up PET CT (Fig. 5).

2. Case 2

A 86-year-old women also had suffered from painful
scalp ulcer lesion after flame burns at 3 year-old, Unlke
case 1, there were no tumor infiltration into dura and lymph
node enlargement on the contrast-enhanced CT, MRI and
PET CT. We performed wide excision, including tumor and

bone and then cranioplasty was done with bone cement.

Il Discussion

Marjolin' s ulcers are rare tumors that originate in chroni-
cally inflamed skin. The inflammation is usually caused by
a burn injury. However, vaccination scars, snakebite scars,
osteomyelitic scars, chronic pilonoidal abscesses, pressure
sores and venous stasis ulcers may also induce this
tumor.(1,3,6,7,11,12,14) Risk factors for cutaneous squamous
cell carcinoma include long-term exposure to ultraviolet, ion-
izing radiation or arsenic and repeated contact with poly-
cyclic hydrocarbons.(1,6,12) The mechanism of malignant
change is supposed to be a sequence of repeated ulceration,
trauma and healing in the ulcers and osteomyelitic sinuses.

Some proposed mechanisms include carcinogenic toxins pro-

stromainfiltrated with lymphocytes and plasma cells.
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duced from the burned tissue, the cicatricial tissue that pre-
vents the immunologic mechanisms from checking the new
tumor formation.(2,12,13) The incidence of this disease is
very low. Traves and Pack(13) reported that among 2465
cases of squamous cell and basal cell carcinomas, 28 cases
were due to carcinoma arising from burn scars. These
lesions most commonly show the histopathology of SCC,
although cases of basal cell carcinoma, melanoma, malignant
fibrous histiocytoma, liposarcoma, and fibrosarcoma have
also been reported.(1,3,8,10,12-14)

Marjolin' s ulcer is divided into 2 categories: acute type,
arising within 12 months of the burn, and the more com-
mon chronic type, arising any time after 12 months. In the
former the average latency is 4 weeks to 1 year, whereas
in the latter the average period is 36 (range, 1-75) years.
(1,7,1214) There is always a latent period between burn
injury and appearance of the tumor, and average lag period
is 30 years, although an acute onset may occur rarely,
sometimes within weeks(3,14). In our series, the lag periods
were 45 years and 83 years, respectively.

The carcinoma developed from burn scar has a propensi-
ty for the extremities, specifically to flexion creases of the
extremities, because blood supply of the extremities is
decreased and trauma is increased. The role of diminished

blood supply may explain why the Marjlin' s ulcers on the

P 4\l e
Fig. 5. (A, B) PET CT has still afocal FDG uptake on the dura layer around superior sagittal sinus, which suggests residual tumor
(Black & White arrow). After radiation therapy, a focal FDG uptake around superior sagittal sinus and left cervical lymph
node disappeared. (C) On post operative state, left neck lymph node decreased in size without FDG uptake (Black arrow
head). After radiation therapy, left cervical lymph node disappeared.

scalp have a relatively low incidence, because the scalp
have a high vascularization.(5,12) The most important
prognostic factors are pathologic type, grade of the lesion
and lymph node metastasis at the time of the diagno-
sis.(1,6,11,12) It may easily be predicated that poorly differ-
entiated SCC have a tendency to spread to lymph nodes
earlier.(1,3,4,6,11) Most studies have not supported the idea
of prophylactic lymph node dissection like this case,(3)
although Novick(10) et al suggested that prophylactic
lymph node dissection should be performed for tumors
located on the lower extremities.

Complete excision of cancer and skin coverage with a
flap or graft is the treatment of choice for the carcinoma
developed from burn scar. Wide excision with a surgical
margin at least 2 cm is suggested.(3,6,7,11,1214) It has
been recommended that regional lymph node dissection be
performed only in the presence of clinical-histologic positive
nodes and not as a prophylactic measure,(1,6,11,12) In con-
clusion, in case of chronic burn scars over the scalp, periodic
observation is essential to avoid the morbidity and mortality
by malignant transformation with intracranial involvement
and metastasis,. PET CT is helpful to avoid radical neck
dissection because it can discriminate between the reactive
inflammatory lymphadenopathy by Marjolin's ulcer and
metastatic lymphadenopathy.
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