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Marjolin’s ulcer associated with 
chronic osteomyelitis

Marjolin’s ulcer is a squamous cell carcinoma that is sometimes associated with 

chronic osteomyelitis. It occurs when soft tissue degenerates after a long period of 

chronic infl ammation. A good outcome depends on a prompt wound biopsy

chronic inflammation; chronic bone infection; carcinomatous degeneration

T he term Marjolin’s ulcer refers to any 
malignant degeneration of a chronic 
infl ammatory skin lesion, whatever the 
origin of the lesion and the type of cancer 
that develops in the lesion. 

In the early 19th century, Jean Nicholas Marjolin1 
and then Hawkins reported cases of squamous cell 
carcinoma that appeared to have originated from a 
site of chronic osteomyelitis. However, it was only 
in 1963, after the publication of Sedlin and Flem-
ing’s series,2 that this name was also applied to the 
onset of neoplastic transformations that developed 
on the sites of chronic bone infection. In the major-
ity of cases, this is a squamous cell carcinoma.3 The 
incidence of this transformation is diffi cult to evalu-
ate, but is estimated to occur in 0.2–1.7% of cases of 
chronic osteitis.4 

This malignant degeneration of chronic wound 
infl ammation is a rare complication that almost 
always develops late. Unstable wounds and scar tis-
sue related to chronic osteitis can degenerate after a 
long period of chronic infl ammation. Defi nitive 
treatment in the past has been amputation proxi-
mal to the tumour, although recently wide resection 
and radiation therapy have been used. 

The following case reports highlight the impor-
tance of assessing malignancy in intractable non-

healing lesions. They highlight the need for sur-
geons to have a high index of suspicion for chronic 
wounds that do not respond to therapy and to biop-
sy all suspected lesions. 

Case report 1
A 65-year-old man was admitted to the department 
of surgery at University Hospital of Banaras Hindu 
University, India, with a painful recurrent swelling 
in the distal part of right leg. This had been ongoing 
for 27 years, when he had consulted his local physi-
cian on several occasions. He had taken multiple 
courses of antibiotic and pain killers over 10 years. 
After presenting at our orthopedics department, this 
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Fig 1. Wound on the right leg

Fig 2. Radiograph of the right leg: anteroposterior and 
lateral views show soft-tissue swelling, bony 
involvement and periosteal changes
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treatment was tailored to manage chronic osteomy-
elitis. After fi ve years of regular follow-up, he devel-
oped a discharging sinus on the distal part of right 
leg. Two years later, a non-healing ulcer developed 
around the sinus. In the next six months the wound 
size increased to involve the anterior and posterior 
surface of right leg.

The patient was then referred to our department. 
The sinuses and wounds were treated with systemic 
and topical antibotics but failed to heal.

There was positive history of tobacco chewing, 
and no history of any traumatic injury, tuberculosis 
or diabetes mellitus. No surgery had been attempt-
ed. Physical examination revealed moderate pallor. 
Systemic examinations were unremarkable.

A large (20 x 15cm) malodorous ulcer was present 
on the medial side of distal third of the right leg, 
with restricted mobility at the ankle joint and sur-
rounding hyperpigmentation (Fig 1).

Neurovascular status was intact with no inguinal 
lymphadenopathy. Laboratory analysis revealed the 
haemoglobin level was 9g/dl, white blood cell 
(WBC) count 9,500 cumm and erythrocyte sedi-
mentation rate (ESR) 48. Culture revealed Pseu-
domonas that was sensitive to piperacillin. 

The patient, therefore, was given intravenous pip-
eracillin. Local radiograph showed periosteal chang-
es in the distal tibia and fi ndings consistent with 
chronic osteomyelitis (Fig 2). Chest X-ray and 
abdominal ultrasonography were normal.

Biopsies taken from multiple sites of the lesion 
showed it was a squamous cell carcinoma. The 
patient underwent a below-knee amputation. The 
postoperative period was uneventful. The patient 
has been on regular follow-up for the past two years 
with no evidence of recurrence.

Case report 2
A 24-year-old male had a road traffi c accident at the 
age of three which resulted in a large soft-tissue 
injury to the left leg but no fracture. During the 
next 21 years he experienced intermittent swelling. 

Two years ago, he developed a painful ulcer over the 
anteromedial aspect of left leg. X-ray revealed 
chronic tibial osteomyelitis. 

Multiple courses of antibiotics were attempted. A 
skin graft was performed one year ago, but this did 
not take due to infection. The ulcer was producing a 
malodorous discharge and bony pieces were coming 
from the sinus tract. 

On examination, moderate pallor was present and 
systemic examinations were unremarkable. 

The ulcer measured 20 x 7cm and involved the 
upper two-thirds of the leg, principally the antero-
medial aspect. The surrounding skin was hyper-
pigmented. There was a malodorous, seropurulent 
drainage from the sinus tract (Fig 3). 

The patient’s neurovascular system was intact. He 
had left inguinal lymphadenopathy. Laboratory 
analysis revealed his haemoglobin level was 9.5g/dl, 
his WBC count was 7,500 cumm and the ESR was 
38. Swab culture was sterile. Radiograph of tibia 
showed ill-defi ned lytic lesions in the upper part of 
shaft, with irregular cortex and cloacae with perio-
steal reaction. The fi bula was normal (Fig 4). 
Chest X-ray and abdominal ultrasonography were 
normal. 

The biopsy of the soft tissue lesion, taken at mul-
tiple sites, revealed squamous cell carcinoma. Ultra-
sound-guided fi ne needle aspiration cytology of the 
left inguinal lymph node showed reactive hyper-
plasia. An above-knee amputation was performed 
and the postoperative period was uneventful. 

The patient is being followed up regularly and is 
doing well.

Discussion
Marjolin’s ulcer associated with chronic osteomyeli-
tis is relatively rare condition that may develop into 
squamous cell carcinoma.4 Chronic bone infection 
is a risk factor for malignant degeneration in cases of 
Cierny-Mader type II osteitis,5 where the bone infec-

Fig 3. Wound on the left leg Fig 4. Left  tibia shows ill-defi ned lytic lesions in upper 
part of shaft, with irregular cortex and cloacae with 
periosteal reaction. The left fi bula is normal
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tion and unstable scar tissue are closely related. 
These case reports concern patients with chronic 

bone infections who presented with chronic wounds 
plus fi stulae, a classic risk factor for malignant 
degeneration.6 There is a long time period between 
the development of the initial lesions and carcino-
matous degeneration.7 On average, it takes 27–30 
years for osteomyelitis to develop into squamous 
cell carcinoma, although the range is 18–72 years. 
In the cases described here, it took 27 and 21 years 
for the malignant changes to occur.  

There were no signs of malignancy on the imag-
ing studies (X-rays, computed tomography and 
magnetic resonance imaging). While images of 
extended osteolysis can be related to the tumour 
extension, they are also often found in cases of 
chronic bone infections. 

It can be diffi cult to differentiate, on a plain radio-
gram, between osseous changes related to previous 
trauma or osteomyelitis and an adjacent or invasive 
tumour.8 This can delay diagnosis and treatment.

Confi rmation of malignancy is performed by biop-
sy. However, false-negative results occur if the biopsy 
is taken from the unaffected edges of the wound. In 
the cases reported here, the biopsied zone had not 
degenerated, and a complete histological examina-
tion of the excised specimen was needed to confi rm 
the diagnosis. For more accurate results, therefore, 
the biopsy should include enough material and 
involve any suspected location on the wound. 
Almost all tumours (94%) that develop following 
chronic osteomyelitis are squamous cel carcinomas.7

The treatment of choice for Marjolin’s ulcers in 
chronic bone infections is still amputation (in 
approximately 90% of cases).9 The literature states 
this is the best way to treat both the cancer and 
infection. The exact role of conservative treatment 

remains diffi cult to defi ne, and the question remains 
whether amputation can be avoided by wide resec-
tion surgery that preserves limb function, while the 
cancer is effectively treated.6 However, conservative 
surgical treatment of squamous cell carcinoma in 
chronic bone infection presents three technical 
challenges: 
● Performance of a wide resection of the lesions
● Resection of the infectious lesions (chronic osteitis 
lesions and soft tissue involvement)
● Reconstruction. 

Lifeso et al.8 found that higher grade lesions were 
associated with a worse prognosis. They therefore 
recommended a wide local excision for grade I 
lesions (low-grade tumour) and amputation for 
grade II and III lesions (high-grade tumour). 

However, it seems more reasonable to wait for the 
biopsy results, which provides the basis for a multi-
disciplinary discussion with the anatomical pathol-
ogist, and to warn the patient if a new therapeutic 
approach is needed. Lymphadenectomy is warrant-
ed if there is persistent adenopathy more than three 
months after amputation.10 

The survival period is three years for 65–75% of 
patients with Marjolin’s ulcer.6,7 The prognosis is 
better for well-differentiated squamous cell carcino-
mas. However, metastasis to the lymph noes or vis-
cera lowers the three-year survival rate to 35–50%.7 
There is no evidence that adjuvant treatments 
improves survival rates.

Conclusion
Preventing chronic osteitis from developing into 
Marjolin’s ulcers requires proper care of bone infec-
tions. This involves close observation of any chang-
es in the ulcer’s appearance and prompt wound 
biopsies. ■
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