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Abstract

Background: Marjolin's ulcer is a rare, aggressive condition that arises on chronic skin lesions and diseases. In
this article, we will report 83 cases of this disease.

Methods: Retrospectively, we retrieved 83 records of patients with cancer arising from chronic skin condi-
tions. Data concerning demography, type of original skin insult, time interval between original lesion and can-
cer, cancer histology, and lymph node involvement were recorded.

Results: The mean age was 55.30 years (range: 21-90). There were 51 males (61.5%) and 32 females (38.5%).
Foot was the most prevalent site of primary skin lesion (49.4%) followed by scalp (15.6%). Original skin in-
sults were burn (87.9%), osteomyelitis (2.4%), radiation (2.4%), electrical burn (1.2%), surgical scar (2.4%),
pemphigus (1.2%), bite (1.2%), and bed sore (1.2%). Histologic diagnosis were well differentiated SCC
(38.6%), SCC, differentiation not reported (24.1%), moderately differentiated SCC (13.2%), BCC (9.6%), poor-
ly differentiated SCC (6.0%), melanoma (2.4%), verrucous carcinoma (2.4%), MFH (1.2%), mucoepidermoid
carcinoma (1.2%), and leiomyosarcoma (1.2%). Most of the cases occurred more than 20 years after the initial
skin insult. There were 6 (7.2%) cases that developed within 1 year (acute Marjolin's Ulcer). Forty three patients
(69.3%) had palpable regional lymph nodes.

Conclusion: Data in this series were in confirmation with many other reports. Marjoln's ulcer should be con-
sidered as a significant post-skin injury complication.
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tion of "ulcere verruqueux". The descrip-

Introduction tion, about half a page, did not say that the
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In the 1* century AD Aurelius Cornelius
Celsus described cancer in chronic ulcers
for the first time (1). In 1828, Jean-Nicolas
Marjolin from Paris University wrote a sec-
tion on ulcers that appeared in Dictionnaire
de Medicine, where he described four ex-
amples of a type of ulcer under the designa-

ulcers were malignant, nor did it associate
them with scars or pre-existing chronic ul-
cers (2). In 1903 John Chalmers DaCosta,
professor of surgery at Jefferson Medical
College, exemplified two cases of carcino-
matous change in chronic varicose ulcers of
the leg. He wrote: '"The characterization of
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this condition as Marjolin's ulcer I think to
be proper, because it was first carefully
studied and accurately described by profes-
sor Marjolin, of Paris, over fifty years ago.'
(3). In 1907, Fordyce also used the mean-
ing of Marjolin's ulcer and later, DaCosta
extended the definition to include malig-
nancy arising in sinuses as well as malig-
nancy in scars and chronic ulcers (4).

It was Dupuytren in 1839 who first ob-
served that de novo malignancy could arise
in chronic wounds by observing this phe-
nomenon in a Belgian man who was treated
for a cancer which arose from a burn scar
sustained from sulphuric acid (5,6). In
1930, Treves and Pack reported the first,
now landmark and classic, review of cancer
in burn scars (5).

Today, the term Marjolin’s ulcer is used
to describe malignant degeneration in burn
scars, chronic venous insufficiency ulcers
(7), pressure ulcers (8), vaccination sites,
urinary fistulas (6), frostbite (9), snakebites
(10), osteomyelitis (11), pilonidal abscesses
(12), hydradenitis suppurativa (13), herpes
zoster (14), skin graft donor sites (15), dog
bites, knife wounds, and gunshot wounds
(16).

Although a rare condition, Marjolin's ul-
cer is an aggressive disease that tends to
spread widely in its course. In this article,
we present 83 cases of Marjolin's ulcer.
This retrospective report is not only one of
the large single series of Marjolin's ulcer
appeared so far in English literature, but
also features some rare occurrences that
have been impetus for some authors to pub-
lish separate manuscripts as case reports.
We have focused our attention on descrip-
tion of patients' demography, type of origi-
nal skin insult, time interval between origi-
nal lesion and cancer, cancer histology, and
lymph node involvement. We have also
performed a literature review on the sub-
ject. Issues regarding treatment and surviv-
al were not included in this report, as they
could make the report too voluminous and
therefore, could be best treated in another
article.
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Methods

Retrospectively, records of the patients
who underwent surgery with a clinical di-
agnosis of Marjolin's ulcer between 1995
and 2012 in Imam khomeini Hospital and
Cancer Institute (affiliated to Tehran Uni-
versity of Medical Sciences) were retrieved
using the surgical registry. The study pro-
tocol was approved by hospital ethics
committees. Patients with the pathologic
diagnosis of malignancy (Marjolin’s ulcer)
were entered into the study and the rest in-
cluding patients with benign skin lesion or
records with other diagnosis except for Ma-
jolin’s ulcer were excluded. Based on the
contents of the records, each patient's age,
gender, original cause of skin lesion and its
time of onset, location of the primary skin
lesion, presence of palpable regional lymph
node(s), and tumor pathology and its grade
(differentiation) were recorded. Tumor dif-
ferentiation was obtained as stated in the
pathology report sheets and classified based
on a three-grade scale (well differentiated,
moderately differentiated, and poorly dif-
ferentiated). Not all pathology reports con-
tained notes on tumor differentiation.

Statistical Analysis: All data were record-
ed using a standard data form and then ana-
lyzed by SPSS 17. Quantitative values were
compared using t-test for independent
groups, and for categorical data, Chi-
squared and Fisher's exact tests were also
applied.

Results

Of 105 recorded patients, 83 had a patho-
logic diagnosis of malignancy. The mean
age of the patients was 55.30 (SD=16.83)
years, the youngest 21 and the oldest 90
years old. There were 51 males (61.5%)
and 32 females (38.5%). The mean age of
males was 50.88 (SD=17.38) years and that
of females was 57.18 (SD=15.38) years old
(p = 0.058). Table 1 shows the frequency
of the sites of the primary (and of course,
the site of Marjolin's lesion). Foot was the
most prevalent site of primary skin lesion
(49.4%) followed by scalp (15.6%).
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Table 1. Frequency of primary site of skin lesions.

Site Frequency NO. (%)
Foot
Right 15(18.1%)
Left 26(31.3%)
Scalp 13(15.6%)
Hand
Right 5(6.0%)
Left 4(4.8%)
Thigh 4(4.8%)
Heel (4.8%)4
Face 3(3.6%)
Leg 3(3.6%)
Neck 2(2.4%)
Knee 2(2.4%)
Buttock (1.2%)1
Forearm 1(1.2%)
Total 83

Table 2. Frequency of different causes of underly-
ing skin lesions.

Cause Frequency NO. (%)
Burn 73(87.9%)
Osteomyelitis 2(2.4%)
Radiation 2(2.4%)
Electrical 1(1.2%)
Pemphigus 1(1.2%)
Surgical Scar 2(2.4%)
Sting & Bite 1(1.2%)

Bed sore 1(1.2%)

Table 3. Prevalence of different time intervals be-
tween primary lesion and Marjolin's ulcer.

Time interval Frequency
NO. (%)

Infancy 4(4.8%)

Childhood 19(22.9%)

More than 20 years ago 21(25.3%)
Between 20 and 10 years ago 10(12.0%)

Between 10 and 5 years ago 5(6.0%)
Between 5 and 1 years ago 6(7.2%)
Less than 1 year ago 6(7.2%)

In Table 2, the conditions leading to the
skin lesion upon which Marjolin's ulcer de-
veloped are summarized. Burns following
contact with hot objects or flame were the
most common cause (Fig. 1). Of note, there
was Marjolin's ulcer on surgical scar, bite
scar, and bed sore.

Table 3 depicts prevalence of different
time intervals from the time the primary
skin lesion was made and the time when the
patient sought medical treatment for the
newly developed lesion. These data could
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be obtained in 71 records. Some patients
could not remember the exact date of the
primary lesion when the lesion developed
in a remote time, and mentioned 'infancy’
or 'childhood'. We could not make these
periods any more precise. The most preva-
lent time interval was more than 20 years
and childhood. Of 83 patients, lymph node
status was recorded in 62 patients. Forty
three patients (69.3%) had palpable region-
al lymph nodes.

Table 4 summarizes histopathologic diag-
nosis of the lesions. The SCC was the most
common diagnosis, and well-differentiated
most of the time. Notably, there were cases
of melanoma and sarcoma. Our youngest
patient was a 21-year-old man who sus-
tained a burn on his right sole when he was
2 years old. Since 8 years prior to surgery,
he developed a non-healing wound in the
burned scar. Post-surgical pathology report
revealed verrucous SCC. Our oldest patient
was a 90-year-old man with a burn on his
right hand one year prior to surgery. He had
positive axillary lymph nodes, and the pa-
thology report indicated a well differentiat-
ed SCC.

Interval between the time of original inju-
ry and the subsequent malignancy was less
than 1 year in 6 patients and between 1 and
5 years in another 6 patients. Table 5 shows
data specifically for these groups. In Table
6, data concerning unusual forms of
Marjolin's ulcer, as well as poorly differen-
tiated SCC are summarized.

Discussion

In a classic report by Treves and Pack,
more than 2,000 patients with skin cancer
were evaluated; and it was revealed that 2%
of all squamous cell carcinomas and 0.3%
of basal cell carcinomas resulted from burn
scar conversion. The SCC was the most
common histology followed by the BCC (5,
17). Similar to findings in our report, in a
series by Esther et al (18), the male to fe-
male ratio was 3:1, with the average age of
patients being over 50 years. Reports by
Giil and Kili¢ (19) and Lefebvre et al (20)
also indicated similar ratios.
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Fig.1. Marjolin's ulcer on a lower limb burn
scar

Fig. 2. Marjolin's ulcer located on the stump of
a knee amputation

Malignant changes in burn scars can be
observed at any age. In literature, the aver-
age age at diagnosis ranged between 53 and
56 years. The SCC originating in burn scars
manifests 2040 years after the original
burn (17,21). Lefebvre et al found the mean
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age as 65.14 in their study (20). In another
study, the mean age was found as 53.5 for
acute burn carcinoma and 56 years for
chronic burn carcinoma (22). Perhaps the
most comprehensive review of burn scar
neoplasms so farwas conducted by Kowal-
Vern and Criswekll (23), who reviewed
412 cases from 146 articles between 1923
and 2004. In their article, the mean ages at
tumor diagnosis was 50 and 20 years for
the mean age at the time of burn injury, and
the latency period was 31 years, with a 2:1
male:female distribution. While the SCC
and sarcoma were equally distributed, but
BCC and other neoplasms were more fre-
quent in males, and melanoma was more
frequent in females.

Fleming et al (24) state that over 90% of
Marjolin’s ulcers degenerate into malig-
nancies of epidermoid origin, such as
SCCs, basal cell carcinomas and malignant
melanomas. Most burn scar carcinomas are
SCC, whereas most arising in areas of radi-
ation dermatitis are basal cell carcinoma
(1). The most common histological type of
malignancy originated from chronic
wounds is the squamous cell carcinoma,
and the second-most common one is the
basal cell carcinoma. Other types of malig-
nancies such as malignant melanoma, lipo-
sarcoma, osteosarcoma, adenocarcinoma
and fibrosarcoma can also be seen, though
very rare (25, 26). In Kowal-Vern and
Criswell report (23), 71% (293 cases) of the
tumors were SCC, 12% (48 cases) BCC,
6% (23 cases) melanoma, 2% (6 cases)
SCC-BCC, 1% (5 cases) SCC—melanoma,
5% (21 cases) sarcoma, and 4% (16 cases)
other neoplasms. Of the 21 sarcomas, ma-
lignant fibrous histiocytoma (MFH) (8 cas-
es), fibrosarcoma (3 cases), liposarcoma (2
cases), dermatofibrosarcoma protuberans (2
cases) were the most common types.

Cultures that encouraged chronic expo-
sure to thermal skin injuries had historically
been associated with skin neoplasms: the
Kangri burn cancer in India, the Kairo of
the Japanese and the Kang cancer of north-
west China, the British reports of erythema
ab igne, and the Algerian charcoal heaters
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Table 4. Frequency of histopathologic diagnoses.

Pathologic diagnosis

Frequency NO. (%)

Well differentiated SCC

SCC, differentiation not reported
Moderately Differentiated SCC
BCC

Poorly Differentiatd SCC
Melanoma

Verrucous carcinoma

MFH

Mucoepidermoid carcinoma
Leiomyosarcoma

32 (38.6%)

20(24.1%)

11(13.2%)
8(9.6%)
5(6.0%)
2(2.4%)
2(2.4%)
1(1.2%)
1(1.2%)
1(1.2%)

Table 5. Characteristics of patients with "acute onset" Marjolin Ulcer.

Group Age Gender Causes of underlying  Pathology
skin lesions
Less 71.5 Male: 5 (83.3%) Burn: 5 (83.3%) Well diff SCC: 2 (33.3%)

than 1 (57-90) Female: 1(16.7%)  Pemphigus: 1 (16.7%)  Poor diff SCC: 1 (16.7%)

year

BCC: 1 (16.7%)

SCC, diff not reported:

1 (16.7%)
Leiomyosarcoma: 1 (16.7%)

Between 62 Male:4 (66.7%)
land5  (45-71) Female: 2(33.3%)
year.

Burn: 5 (83.3%)
Sting: 1 (16.7%)

Well diff SCC: 1 (16.7%)

Mod diff SCC: 1 (16.7%)

BCC: 1 (16.7%)

Sce, diff not reported: 1 (16.7%)

Table 6. Data on less common Marjolin's ulcer histologies.

Group (number of cases) Mean Age Gender Causes of underlying skin lesions
BCC (8) 62.75 Male: 2 (25%) Burn: 6 (75%)

Female: 6 (75%) Radiation: 2 (25%)
Melanoma (2) 65.5 Male: 1 (50%) Burn: 2

Female: 1 (50%)
MFH (1) 81 Female:1 Burn: 1
Leimyosarcoma (1) 71 Male: 1 Burn: 1
Mucoepidermoid carcinoma (1) 28 Male:1 Burn: 1
Poorly diff SCC (5) 59.6 Male: 5 Burn: 4 (80%)

Osteomyelitis: 1 (20%)

(5, 27-30). These tumors are characteris-
tically slow growing initially, but very ag-
gressive following local surgical therapy.
Experiment performed by Arons et al on
rats (31) suggested a pattern of malignant
change in trauma starting with acanthosis,
going through stages of basal cell hyper-
plasia and pseudo-epitheliomatous hyper-
plasia with atypical basal cell changes, and
finally ending with epidermoid carcinoma.
The healed burn injury, especially if the
skin healed by secondary intention is at risk
for continued injury during the course of
daily activities because it no longer has the
accoutrements of skin such as a normal
dermis, nerves, vessels, and adnexa, but is
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rather a less elastic covering, more easily
injured, ripped, and ulcerated compared to
normal skin (23).

In order to explain rarity of neoplasm oth-
er than SCC and BCC in burn scar, Flem-
ing and Rezek suggested, perhaps those
connective tissue tumors occur much less
frequently than epidermal malignancies be-
cause the deeper tissue is subjected to less
trauma and undergoes less tissue regenera-
tion than the superficial, more vulnerable,
epidermis (24).

In Treves and Pack report (5), tissue tox-
ins released by the burn eschar through au-
tolysis and poor vascularization of scar tis-
sue that predisposes it to ulceration, acting
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as a protective barrier against metastases
were proposed to explain emergence of
cancer in burn scar. Since then, various
other factors have been implicated: immu-
nological factors, cocarcinogens (32), and
miscellaneous factors such as irritation,
poor lymphatic regeneration, antibodies,
DNA mutations and local toxins (33). Im-
munologic theory merits further elabora-
tion. Bostwick et al (34) suggested that
cancers that develop within chronic scars
may do so within an immunologically
privileged site. Dense scars surrounding
these lesions may obliterate afferent lym-
phatics, preventing antigens specific for the
tumor from being recognized by usual im-
mune-surveillance mechanisms.

Although the precise pathogenesis of burn
scar carcinoma remains unknown, it is
mostly believed that malignant degenera-
tion is caused by repeated ulcers and heal-
ings. Poor lymphatic regeneration, under-
nourished state of the burn scar, thickness,
and degree of contraction in scars are the
other factors that predispose burns to de-
velop carcinoma (17,21, 22, 35)

Recent advances at the molecular level
have shown that burn scar with the SCC
condition have mutation in Fas gene which
controls apoptosis hence it, may contribute
to neoplastic proliferations in burn scars
(36, 37). A ‘double insult’ or two hit con-
cept has also been put forward. It suggests
that the burn or injury, while not in itself
carcinogenic, may cause the wound tissue
to be more susceptible to other carcinogens
such as ultraviolet light or radiation (38).

Encompassing all burn scars, prevailing
theories today depict the burn as an immu-
nologically privileged site, with the scar
hindering natural immune-surveillance.
Crawley emphasized that patients with a
lymphocytic infiltrate around the tumor
were more likely to survive since they had
mounted an immunologic attack on the tu-
mor and limited the spread (39). Heredity
may play a role as evidenced by recent
findings that HLA DR4 could be associated
with the development of cancer (40).
Hayashi et al (41) and Harland et al (42)
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independently reported on the abnormali-
ties in the p53 gene in patients with burn
scar carcinoma. In Kowal-Vern and
Criswell review (23), the major risk factors
for the development of post-burn neo-
plasms have been healing by secondary in-
tention, non-healing wounds, and fragile
scars that ulcerated and were easily trauma-
tized.

The pattern of initial skin insult may not
be uniform among different nations. For
example, in a report by Asuquo et al from
Nigeria (43), chronic traumatic ulcer was
the leading problem, found in 83.3% of pa-
tients, followed by burns. The latency peri-
od (18.5 years) was somewhat less than the
previously reports (range of 20-50 years);
and the histologic diagnosis in all the cases
were squamous cell carcinoma. In another
report (44) from Nigeria, Marjolin’s ulcers
represent up to 30% of primary skin can-
cers, and the predisposing lesion has not
been burns. The histologic condition was
squamous cell carcinoma in all of the cases.

Marjolin’s ulcer tends to be more aggres-
sive than other types of skin cancer, and
has a higher regional metastasis and fatality
rate. Although most SCCs have a metasta-
sis rate of 0.5-3.0%, those originating from
a burn scar have a metastasis rate averaging
approximately 30% (45, 46). The most sig-
nificant prognostic factor predicting recur-
rence is tumor graded histologically, with
grade II (moderately differentiated SCC)
having a propensity for rapid spread to
lymph nodes. Grade I was less likely to
spread and was slower if it did spread (47).

In Kewal-Vern and Criswell report (23),
regional lymph node involvement was seen
in 22% of the cases. This was much lower
than rate of lymph node involvement in our
study.

In a report by Copcu et al (48) 31 cases of
Marjolin's ulcer were reviewed, with the
majority of ulcers located on the extremi-
ties (18 of 31; 58%). Distant metastases
were not detected. However, enlarged
lymph nodes were found in six (19%) pa-
tients, three of whom had a tumor on the
leg. The other three patients had a tumor on
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the hand and axillary lymph node enlarge-
ment.

Anatomic location seemed to play a role
in the metastatic potential of the tumor.
Those lesions of the lower extremities are
at a higher risk than other locations. Meta-
static rates have been reported to be 30% in
some studies (49). It is important to note
that Marjolin’s ulcers have been shown to
behave differently, depending on their loca-
tion. Novick et al (1), in a review of 46 pa-
tients from M.D. Anderson Hospital, re-
ported a metastatic rate from lower ex-
tremity lesions that was twice as high as
rates in any other part of the body.

The SCC is frequently seen at the
head/neck localization, whereas those aris-
ing on burn scars is mostly localized on
lower extremities (20). Most lesions of
Marjolin’s ulcer occur on the extremities
(60%), especially flexion creases, where
blood supply is decreased and trauma is
increased, with the head and face occurring
less frequently (30%) and those on the
trunk the least frequent at 10% (5, 32). This
pattern of distribution was also observed
among our patients. In Kewal-Vern and
Criswell report (23), of 396 cases, the low-
er extremities were most frequently affect-
ed 132 (33%), followed by the head (face,
scalp, neck areas) 118 (30%), upper ex-
tremities 73 (19%). Of interest, BCC was
not seen on the lower extremities.

In a recent study by Giil et al (19), 20 of
36 SCCs developing on burn scars were
localized on lower extremities (55.55%),
with the head/neck occurring less frequent-
ly (22.22%) and those upper extremities
(11.11%) and trunk (11.11%) the least fre-
quent. Also, carcinomas on lower extremi-
ties were more likely to metastasize. (Fig-
ure 2)

Development of malignancy tends to be
slow. Multiple authors have reported case
series with an average lag period between
injury and onset of cancer between 19 and
36 years. Average age at the time of tumor
onset is the fifth or sixth decade of life (1,
10, 18, 21, 38, 48, 50, 51).

Treves and Pack (5) reported that malig-
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nant degeneration within a burn scar can
very rarely be acute, occurring within 12
months, or more commonly chronic, occur-
ring after 12 months. When acute, it is
more often a basal cell carcinoma and asso-
ciated with more superficial burn scars.
When acute malignant degeneration to
squamous cell carcinoma does occur, it
more frequently presents in the older age
group, over 50, with keratotic skin. Cases
with acute onset have been reported to
emerge within weeks (15, 52).

A case of well-differentiated SCC has
been reported to appear in a 14-year-old
boy 6 weeks postburn (52). Regarding the
age of the patient and of the burn scar, in
1952, Lawrence (53) hypothesized that a
patient’s age at the time of the burn is in-
versely proportional to the interval to for-
mation of cancer. In Kewal-Vern and
Criswell report (23), that while the majority
of the patients were burned in childhood,
those who developed BCC had their burn
injury when they were significantly older
(43-21 years) compared to patients with the
other tumor types (20-19 years). The neo-
plastic latency period was significantly
shorter for patients with BCC (19-22 years)
compared to those with SCC (32-18 years)
and sarcoma (35-18 years) groups. In their
review, only 19 (4.6%) of the tumors had a
latency period of less than 1 year. Younger
patients (40-19 years old) were more likely
to have a latency period of less than 1 year
compared to patients (50-18 years old) with
a latency period greater than 1 year.

Fibrosarcoma is the most common type of
sarcoma in the scar, perhaps because pre-
cursor cells of fibrosarcoma (fibroblasts)
exist in abundance in the skin scar tissues.
In addition, it is suggested that the histo-
genesis of both fibrosarcoma and malignant
fibrous histiocytoma which are the most
common two burn scar sarcoma types, is
the same; they originate from undifferenti-
ated mesenchymal cells (54-56). In burn
scar sarcomas, the mean time between the
burn injury and diagnosis of the tumor was
35.7 years with a range 3-71 years, compa-
rable with the average latent period of burn
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scar carcinomas (53, 57, 58). Unlike burn
scar carcinomas, acute onset of a malignan-
cy was not reported in burn scar sarcomas.
The earliest onset of post burn sarcoma was
3 years (33).

Malignant fibrous histiocytoma (MFH) is
the most common soft tissue sarcoma (59).
Although there is controversy regarding the
exact number of reported MFH arising in
burn scar, this entity is definitely a rare oc-
currence. Yiicel et al (60) in 2000 reported
two cases of MFH developing in burn scar,
indicating that there were only 3 cases re-
ported before hand.

In general, cutaneous leiomyosarcoma is a
rare disease. The origin of primary cutane-
ous leiomyosarcoma is from the erector
muscles of hair and muscles of sweat
glands (61).

To the best of our knowledge, only 1 case
of leiomyosarcoma has been reported in the
literature. The patient was a 22-year-old
male complaining of non-healing scalp ul-
cer in the pre-existing burn scar. This scar
was caused by a burn injury when he was 2
years old (57).

Conclusion

Marjolin's ulcer, once related only to burn
scar and known to be of limited histologic
variety, is now better identified and its as-
sociation with virtually any chronic, and
even acute or subacute, skin condition and
astonishing histologic diversity better un-
derstood. We presented a relatively large
series of patients with Marjolin' ulcer with
significant range of both underlying skin
conditions and histology, as well as latent
periods. For the sake of brevity, we did not
include discussion on some rare features
like surgical and bite site as the underlying
skin derangement, as well as some histolo-
gies like verrucous carcinoma. This study
also suffers some limitations. Due to its ret-
rospective nature, some data could not be
accurately recorded (latent periods), and
some data were not available (metastasis).
Vigilance on the part of caring physicians
in combination with close surveillance and
patient education may help identify emer-
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gence of Marjolin's Ulcer as early as possi-
ble to provide the best possible treatment
for this aggressive, violent disease.
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