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Marjolin Ulcer of the Scalp:
Intruder of a Burn Scar

Gaye Taylan Calikapan, MD, Mithat Akan, MD, Mustafa Karaca, MD, Tayfun Aköz, MD

Istanbul, Turkey

Childhood burn accidents are still a problem all
over the world. Besides the contractures and
hypertrophic scar conditions, malignant transfor-
mation in the burn scar is one of the primary
concerns later in adulthood. Marjolin ulcer, com-
monly seen after burn scar, is a neoplastic change in
the scar tissue. The scalp region necessitates
additional attention because of the inevitable
structures it protects. The long-standing ulcers
with malignant transformation may cause invasion
of different layers of the scalp. As the cranium is
invaded, reconstruction after wide excision of these
tumors becomes more difficult to deal with. Scalp
invasion of Marjolin ulcers with different levels is
presented in the following study. Consistent with
the literature, histopathology of the tumors was
squamous cell carcinoma in most patients.
Although rare, mesenchymal tumor is involved in
2 of 9 patients. The latent period of the tumor is
inversely proportional to the age at the time of burn
injury. As the patient is younger at the time of
injury, the occurrence of the ulcer is longer than
expected. Lag period as long as 81 years is detected
in the study. The delayed diagnosis due to social
considerations such as financial limitations
increases the likelihood of cranial invasion. A
single huge scalp flap is often sufficient for soft
tissue defects, and cranioplasty with methyl metha-
crylate is an appropriate option for reconstruction.
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T
he presence of a burn scar increases the
likelihood for developing Marjolin ulcer.
The term has generally been used to
describe any kind of malignancy originat-

ing from the scar tissue of both chronically ulcerating

wounds and burn. Squamous cell carcinoma is the
most commonly encountered type of cancer reported
in the literature.1,2 The progressive nature of these
tumors necessitates aggressive treatment strategies
with safe margins.3

Patients are usually unconcerned with old burn
scars especially in the hidden areas such as scalp or
back region. The patient usually pays attention to
hide the unpleasant scar tissue, which delays the
diagnosis of a nonhealing ulcer. Aside from the
galeal layer, both the periosteum and the outer cortex
of the skull provide a barrier to the malignant
cutaneous malignancies. However, the invasive and
aggressive nature of the Marjolin ulcers may pene-
trate these barriers and complicate the reconstruction
strategies especially when the patient hesitates for a
medical counsel.

Because the current standard of the burn care is
early excision and grafting, one may expect to see
fewer cases or burn scar neoplasms.4 However, this is
not the case in the rural region where people often
seek for folk remedies. As healing by secondary
intention is still the option of burn wound treatment
today, it is hard to avoid Marjolin ulcers originating
from burn scars.

Scalp malignancies originating from old burn
scars are presented in the following study. The
cranial invasion leads to composite reconstructions
of both soft and bony tissues. Early detection of
ulcers with frequent observations helps to avoid
complex reconstructive procedures.

MATERIALS AND METHODS

Among the 22 cases of Marjolin ulcers admitted to
our clinic between 2000 and 2006, 9 involved the

scalp region. Ratio of female to male was 3:6
(Table 1). Patients’ ages ranged between 28 and 85
years (mean, 57.8 years). Etiology of the injury was
burn accident in all of the patients. None of the
patients involved grafting of the burn defects; local
wound care was performed instead. The time
interval between the burn accident and the malig-
nant transformation was detected. Computed tomog-
raphy (CT) of both bone and soft tissue sections was
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performed. Neurosurgeons were consulted for inter-
pretation of tomographic sections obtained. Patients
were prepared for surgery according to the tissues
that will be required for reconstruction. Physical
examination of enlarged lymph nodes was done with
radiologic investigation as well. No lymph node
enlargement was observed.

After skin disinfection, tumor resection with 3
cm of healthy tissue from the ulceration border
circumferentially was performed. When periosteal
and/or cranial invasion was detected preoperatively,
en bloc excision of the tumor with the involved
structures was performed. With an intraoperative
neurosurgical consultation, dural consistency was
approved in the selected patients. Six patients
underwent reconstruction with methyl methacrylate
for cranium reconstruction. The dura was confined to
the methyl methacrylate with either sutures or wires.
Various punctures were performed, and bone pieces
were placed in between them on the methyl
methacrylate. Various combinations of pericranial
flaps, local and regional scalp flaps (n = 6), free flap
(n = 1), and skin grafts (n = 2) were used for
reconstruction of soft tissues.

The presence of headache and/or seroma for-
mation under the scalp flaps was considered a
cerebrospinal fluid leak in patients with cranium
resection.

Patient 1

A 76-year-old male patient had a burn injury on his
scalp 70 years ago and underwent local wound care
but no graft application. His chief complaint was
ulceration at the center of the scar and a foul smell
from the lesion. An incisional biopsy revealed
squamous cell carcinoma, and a thorough examina-
tion was performed for lymph node enlargement.
Computed tomography sections revealed cranial

invasion at the outer cortex at the vertex region.
Wide excision with at least 3-cm margins was
performed, and at the point of invasion, both the
periosteum and outer cranial cortex were included in
the specimen. Cranial reconstruction with methyl
methacrylate was performed. Dura was sutured at
various points to the methyl methacrylate. For soft

Table 1. Patients’ Characteristics

Case

Age,

yrs Sex Histology of the Tumor

Lag Period,

yrs

Cranial

Invasion

Reconstructive

Choice Recurrence Follow-Up Period, mo

1 28 M SCC 21 Yes STSG Yes Died 14 mo later

2 29 F Nonspecific changes 5 No STSG No 8

3 38 M SCC 37 Yes Free ALT flap Yes Died after 20 mo

4 68 M SCC 67 No Local flap, STSG No 12

5 76 M SCC 70 Yes Local flap, STSG No 36

6 85 F BCC 80 Yes Local flap, STSG No 24, died due to cardiac

arrhythmia

7 83 M Malignant fibrous histiositoma 81 Yes Local flap, STSG No 12

8 36 F High-grade malignant mesenchymal

tumor

29 Yes Local flap, STSG No 8

9 78 M SCC 75 No STSG No 12

SCC indicates squamous cell carcinoma; BCC, basal cell carcinoma; STSG, split-thickness skin graft; ALT, anterolateral thigh.

Fig 1 Preoperative (top) and intraoperative (bottom)
views of the patient.
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tissue reconstruction, temporo-occipito-parietal flap
and split-thickness skin graft were adapted to the
defect and the donor area, respectively. Both the flap
and the graft healed well, and the postoperative
period was uneventful. He received radiotherapy for
6 months postoperatively. The follow-up period has
been 36 months now, and he has been free of tumor
(Figs 1 and 2).

Patient 2

An 83-year-old male patient was admitted with an
ulcer and foul-smelling discharge at the scalp region.
The patient’s history revealed burn injury at the age
of 2 years. He had no treatment but daily change of
dressing. He mentioned previous small ulcers that
healed spontaneously. However, the presenting ulcer
existed for 2 months, and the patient was anxious
about it. Incisional biopsy was performed immedi-
ately, and histologic diagnosis was mesenchymal
tumor. His physical examination demonstrated no
lymph node enlargement, and there was cranial
invasion at the sections of CT at the level of the

temporal bone. En bloc excision of the tumor and the
cranium underneath with margins of 3 cm was
performed. Dura was seen as free of tumor. Cranium
reconstruction with methyl methacrylate was per-
formed. A local transposition flap based on the
occipital arteries with split-thickness skin grafts was
adapted to the defect. He was sent to the oncology
department postoperatively and received radiother-
apy. The follow-up period has been 12 months now,
and he has been free of tumor (Figs 3 and 4).

Patient 3

A 36-year-old female patient with a history of burn
accident at the age of 7 years was admitted with

Fig 2 Early (top) and late (bottom) postoperative views of
the patient.

Fig 3 Top left indicates preoperative view; top right,
excised material; bottom left, the defect after resection;
bottom right, cranium reconstruction with methyl
methacrylate.

Fig 4 Early (left) and late (right) postoperative views.
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complaints of ulceration and chronic discharge from
the burn scar. At the time of injury, she has not been
treated by the medical staff; dressing changes were
performed by the local people instead, and her burn
has healed spontaneously. Incisional biopsy revealed
atypical cells, and excision of the lesion was planned.
Computed tomography sections demonstrated ero-
sion on the frontal bone. No lymph node enlarge-
ment was assessed by means of both palpation and
radiologic examination. Wide excision with margins
of 3 cm was performed. The cranium at the level of
invasion was included in the specimen. Dura was
also involved at the level of cranial invasion. The
outer layer of dura was tangentially excised by the
neurosurgeon instead of total dura excision because
of the proximity to the sagittal sinus underneath.
Methyl methacrylate was used for cranium recon-
struction and occipital arteryYbased scalp flap to
compose soft tissue. Split-thickness skin grafts were
adapted to the donor area of the flap. Except for
transient hematoma formation underneath the grafts,
the postoperative period was uneventful. The patient
was referred to the oncology department and was
scheduled for radiotherapy. The pathologic exam-
ination of the specimen revealed high-grade

mesenchymal tumor. She received radiotherapy
postoperatively, and she has been free of tumor for
8 months now (Fig 5).

RESULTS

The histopathology of tumors revealed squamous
cell carcinoma in majority (5 patients) of the

patients. One patient had basal cell carcinoma, and 2
had mesenchymal tumor of a malignant fibrous
histiositoma and a high-grade type. One patient
involved nonspecific changes, and no tumor diag-
nosis was made. Only 1 free-flap transfer (antero-
lateral thigh flap) was performed, and there was no
flap loss. However, the patient died due to tumor
recurrence after 5 months. Another patient died due
to cardiac arrhythmia 2 years after the operation
(at the age of 87 years). The third patient died 14
months after the operation due to tumor recurrence
(Table 1).

The skin grafts healed uneventfully, and there
was no donor-site problem. Three patients were
concerned on the dog ears of the scalp flaps, which
were operated locally approximately 6 months later.
All patients were referred to the oncology depart-
ment postoperatively. Six of 9 patients with cranial
invasion received radiotherapy postoperatively. The
follow-up period ranged between 8 and 36 months.

DISCUSSION

Scar carcinoma or Marjolin ulcer can arise from
burns, wounds, and scar tissue. Uncommon pre-

sentations from a laparotomy scar5 and hidradenitis
suppurativa6 have been reported as well. The patho-
genesis of tumor occurrence within scar tissue has
been a very attractive issue since it has been described.
As the scar tissue is poorly vascularized due to the
dense fibrosis, it has the tendency to develop ulcera-
tion. The thin and delicate epithelium is also more
friable to minor trauma. There is also decreased resis-
tance to infection and a healing process that is quite
slow. The repeated healing processes have been postu-
lated to cause dysplasia.7 Misplacement of epithelial
cells and the release of toxins and foreign bodies in
scars are among the other theories suggested.8

Squamous cell carcinoma is the most common
type of tumor originating from these tissues; however,
basal cell carcinomas, melanomas, and sarcomas are
seen as well.9,10 Marjolin ulcers can be very aggressive
tumors that necessitate a wellYthought-out treatment
plan to optimize care and assure patient survival.11 As
there is potential for invasion of the vital structures
in the case of Marjolin ulcer on the scalp, early

Fig 5 Early postoperative views (top left, top right, and
bottom left) and radiographic view (bottom right) of the
cranium with methyl methacrylate.
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recognition of the ulcers and prompt treatment are
mandatory.

The typical feature of these tumors is the latent
period (on average, 30 years).12 However, acute
malignant change as early as 18 months13 and longer
lag period of 55 years14 have been reported. Our lag
period was between 5 and 81 years (mean, 51.6
years). Dupree et al15 have classified Marjolin ulcer
into 2 forms: an acute variant in which the malignant
changes occur within a year of injury and a chronic
form in which the injury may precede the malig-
nancy by decades. Two of the patients presented here
had latent periods of 80 and 81 years. The inverse
proportion between the age and the latent period16Y18

was also demonstrated in our study. As the age of
burn is decreased, the latent period of the tumor is
increased (Table 2).

A multitude of options and recommendations
exists for the management of both primary lesions
and regional nodal metastasis. There is much
controversy regarding lymph node dissection.19

Eastman et al20 have studied intraoperative lympha-
tic mapping and sentinel lymph node biopsy in
patients with Marjolin ulcer and identified pre-
viously occult nodal metastasis. They recommended
sentinel lymph node biopsy as a minimally invasive
and accurate staging procedure for Marjolin ulcer.

A number of methods, including wide excision,
amputation, and radiotherapy, have been proposed
for the treatment of these tumors. Excision bound-
aries are preferred to include 3 to 4 cm of tissue
surrounding the tumor. When possible, amputation
should be a treatment option as well. The effect of
radiotherapy is questionable because of poor vascu-
lar supply surrounding the ulcer tissue. Regional
lymph node dissection of the palpable nodes should
be done at the time of excision.17

Aydogdu et al21 have suggested the limiting role
of the scar in their study with 15 patients of Marjolin
ulcer of various regions. They have paid attention to
the aggressive combined approach, which is essential
for treatment in early stages, as the release of barrier-
like scar tissue will inevitably cause the tumor to
spread beyond its boundaries. The high rate of
metastasis after surgery has also interested others,
and the bloodstream and the lymphatic invasion
after excisional therapy for these tumors has been
blamed to be a causative factor.16

The key point in management of Marjolin ulcer
is early diagnosis. As the malignant tumor is
amenable to simple excision in the early stages,
delay in diagnosis may result in loss of a digit or limb
or in exposure of vital structures. Therefore, a low
threshold to biopsy static nonhealing ulcers should
be adopted even in those not manifesting any
evidence of malignancy.22 The lower incidence of
Marjolin ulcer in the primarily grafted burn scar
proposes a preventive medicine for the treatment of
burn scar cancer. Once full-thickness burn occurs, it
should be skin-grafted at the optimal moment.16

After the lower extremity, the head and neck
region is the second most common place for Marjolin
ulcer.16 Although rare, invasion of the skull and dura
mater is a concern when dealing with Marjolin ulcers
of the scalp. Different reconstructive options exist
especially when dura invasion exists.23 Maillard and
Landolt24 have performed radical excision of a scalp
tumor with invasion of both skull and dura mater
and have covered the exposed brain tissue with a
thick layer of split-thickness skin graft.

Our strategy with these patients were as follows:
(1) to detect the level of invasion preoperatively both
by radiologic and clinical examinations, (2) to assess
the lymph node status, and (3) to achieve total
resection while considering the reconstruction of the
excised tissue layers according to their indispensi-
bilities. All of the patients were referred to neuro-
surgical examinations and detected for level of
invasion by CT sections. Cranioplasty with methyl
methacrylate was performed for patients with cranial
invasion. When the periosteum was free of the
tumor, split-thickness skin grafts were adapted to
achieve an easy local control. Scalp flaps of various
types were used both for patients with cranium
excision and for the exposed craniums. One patient
who had a dura invasion underwent reconstruction
with a free anterolateral thigh flap, and excision of
the dura necessitated the fascia lata component of the
flap as a duraplasty. Lymph node invasion was not
observed in these patients. In addition, the follow-up
period was free of lymph node invasion, as assessed

Table 2. Graph of the Lag Period (y axis) and Age at the
Time of Burn Injury (x axis)
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by means of palpation and radiologic observation.
However, the follow-up on the patients continues,
and lymph node status is investigated meticulously.

Three patients were lost, 2 because of tumor
recurrence, although tumor-free borders were achieved
and postoperative radiotherapy was performed. This
may support the idea of releasing the tumor from its
cage as the scar tissue is broken. However, this was not
the case with the other 7 patients.

Another interesting issue of this study is the
observation of nonspecific changes with the histol-
ogy of 1 patient’s ulcer. No diagnosis of tumor was
made with her pathologic results. However, we
believe that the transition from nonspecific changes
to malignant degeneration may occur at any time.
Therefore, the ideal strategy is to accept the ulcer as
malignant and point the treatment plan according to
this.

With improved techniques in reconstructive
surgery, the reconstructions after radical excisions
are no longer a concerning issue. However, the key
point with these patients is early detection of the
lesions and prompt therapies by means of early
biopsies and wide excisions. Then the patient may
have a chance to be free of the tumor. Otherwise, vital
organ invasion impedes total excision of the tumor
with devastating results.

CONCLUSIONS

In the presented study, the inverse proportion
between the lag period and the age at the time of

injury has been demonstrated. Lag period as long as
81 and 80 years has been observed. As the patient is
younger at the time of injury, malignant transforma-
tion is delayed. Besides, there is strong evidence that
the skin grafting of the burn decreases the likelihood
of malignancy.

Concordant with the literature, the squamous
cell type involved most cases. However, mesenchy-
mal type of tumor involved 2 (22.2%) of 9 cases,
which is higher than expected. There is a high
incidence of cranial invasion (66.6%), which may be
due to longer lag periods. Methyl methacrylate can
be used safely for cranium reconstruction. The
availability of huge scalp flaps eliminates the need
for complex reconstructive options.

The nonspecific changes associated with 1
patient may be sometimes confusing when treatment
strategy is considered. However, we believe that
ulceration is the primary indication of excision, even
when the preoperative biopsies reveal no evidence
of tumor.
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