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Abstract
Marjolin’s ulcers (MUs) are one of the most common tumors developed from non-healing wound with
chronic in�ammation or injury, specially burn scars, over many years. However, the therapy
recommendations for MUs are not yet de�nitive. Here, we presented a case of 60-year-old man with a
chronic non-healing infected wound related to MUs in the right knee. And, the wound made a better
recovery after treatment with staged operation in combination with skin expansion.

Background
MUs are the tumor that was developed by some lesions in some areas of chronic in�ammation or injury
over many years [1]. It is mainly found in burn scars, but is also observed in other chronic wound, such as
traumatic wounds, pressure sores, venous stasis ulcers and osteomyelitic �stulas. The most classic
pathological type of MUs is squamous cell carcinoma (SCC), and other cancers, including basal cell
carcinoma and malignant melanoma, were sometimes reported as MUs [2, 3]. Although the MUs are rare,
it could lead to potentially severe consequences due to its higher aggressive, rates of local recurrence and
metastasis [4].

Currently, evidence-based therapies regarding to MUs are not recommended. In most cases, it is a
preferred choice for MUs to perform wide local excision with skin grafting. Sometimes more complex
reconstructions with free tissue transfer were conducted when it involved bone or vital tissues. Further,
limb amputation is performed in order to control and treat the disease. In our case, we performed staged
operation in combination with skin expansion for the patients under the basis of preferred method. To our
knowledge, the improved operation has not been reported.

Case Report
A 60-year-old man was admitted to the Orthopedics department for treatment of a deteriorating non-
healing wound in the right knee. Multiple years prior, the patient had experienced a burn of the right thigh,
with evident hypopigmentation in the scar area and surrounding skin. Subsequently, the patient had
incurred a traumatic open injury in the right distal thigh two years prior to admission, and the patient self-
medicated at home with no improvement. Unfortunately, treatment was so delayed that the window of
therapeutic bene�t was missed and the wound was greatly expanded. Thus, the patient was admitted to
hospital due to an infection and limited motion in the right knee. At the time of admission, the lesion was
overlying the lateral aspect of the right knee, measuring 14×9×4 cm with a small amount of bleeding and
exudate on its surface, and a medial soft tissue bulge with an ulcerated surface and lateral soft tissue
contraction (Fig. 1). The surrounding tissues did not show any obvious in�ammatory reactions and
regional lymph nodes were not palpable. Histopathology showed highly differentiated SCC but the
surrounding skin was not affected. Thus, the decision was made to perform local removal of the necrotic
tissue followed by skin grafting. For the �rst operation (Fig. 2A), performed under spinal anesthesia,
adequate removal of necrotic tissue and wound debridement was performed and the wound was



Page 4/9

prepared for skin expansion with Kirschner wires. Concurrently, a frozen section diagnosis was performed
during the surgery, which showed highly differentiated SCC but no signs of involvement of the
surrounding edges and basal margin. This was consistent with the postoperative pathology results. Three
days after the �rst operation, skin expansion was initiated at a rate of 1mm per day. Given right knee joint
involvement and high stretch resistance due to surrounding skin scarring, the patient experienced
unbearable pain. Therefore, nine days after the �rst operation, we decided to perform the second
operation (Fig. 2B, C) with further debridement, removal of the Kirschner wire and covering with Vacuum
Sealing Draina (VSD). A third operation was performed 16 days after the �rst operation (Fig. 2D), during
which the patient received an autologous full-thickness skin graft after debridement. The wound was
covered with a VSD. Finally, the VSD was removed at the bedside, and the transplanted skin showed good
survival 10 days after the third operation (Fig. 3A). Furthermore, follow-up con�rmed that the transplanted
skin had complete survival 42 days after the third operation (Fig. 3B). At the two years follow-up there
was excellent structural and functional recovery with adequate right knee movement, including �exion-
extension and walking. No evidence of recurrence was noted (Fig. 3C).

Discussion
MUs are more aggressive cutaneous neoplasms compared with other kind of SCCs. The most common
risk factor was old burn scars, followed by traumatic wounds, venous stasis ulcers, pressure sores,
osteomyelitic �stulas, and other chronic wounds. It is reported that approximately 2% of MUs develop
from burn scars [5], and the latency period for the development of malignancy can vary from 11 to 75
years, with an average latency of 31 years [6, 7]. Interestingly, the incidence of MUs in males is
approximately three times higher than that in females, with the peak occurrence is in the �fth decade of
life [3].

Occurrence of MU may be multifactorial, including a depressed immune system, chronic irritation and
impaired immunologic reactivity to tumor cells, all of which work together to promote malignant
transformation of the ulcer. Thus, as soon as MUs was suspected, biopsy of multiple areas should be
considered in cases of chronic or non-healing ulcers [8]. Biopsy histopathology of MU results in
identi�cation of SCC in the majority of cases (76%), followed by basal cell (approximately 12%) and
melanoma (approximately 6%).

Treatment and prognosis of MU depends on tumor tissue type and whether there is co-existent
metastasis. For example, treatment of well-differentiated lesions involves local excision which has a
good prognosis [9]. However, patients with lymph node metastasis are better suited for wide excision or
amputation, and even the ulcer might recur, especially within 3 years, resulting in a signi�cant reduction
of 3-year survival rate from 35–50% [10]. In our case, given the patient without lymph node metastasis,
the patient received the local excision of lesion. Differently, we have adopted the regimen of staged
surgical reconstruction for patient to adequately remove necrotic tissue and infectious lesions, and then
also tried a strategy of skin stretching before skin grafting to reduce skin transplantation area and further
boost skin transplant survival. However, given the involvement of the right knee joint and surrounding
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skin scarring caused by the prior burn, simple skin expansion failed to achieve adequate results, but the
wound obtained good recovery. Therefore, treatment of similar lesions located in non-joint regions may
also bene�t from skin stretching to promote wound repair after surgical excision.

Taken together, MUs are the rare tumor with higher aggressive, rates of local recurrence and metastasis,
and wide local excision with skin grafting is the most common surgical procedure. In this case, we
provided an improved treatment protocol for the MUs patient with chronic non-healing wounds, which
might be bene�cial to these patients.
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Figure 1

Initial wound appearance. A lesion measuring 14×9×4 cm with irregular borders was evident on the lateral
aspect of the right knee. A small amount of bleeding and exudate on its surface was noted, with medial
soft tissue bulging, an ulcerated surface and lateral soft tissue contraction. In addition, the skin
surrounding the lesion had residual pigment and scarring, and the skin surface was uneven.



Page 8/9

Figure 2

The process of surgical operation. (A)Wound appearance after the �rst operation. The patient underwent
a local excision with resection margins of ≤ 10 mm of the surrounding tissue, including the
subcutaneous fat and super�cial fascia layer. Two Kirschner wires were inserted to prepare the skin for
expansion. Finally, the wound was covered with vaseline gauze and dressed with a cotton pad. (B)
Wound appearance before the second operation (9 days after the �rst operation). Partial granulation
tissue formation could be seen in some areas of the wound. No shrinkage was noted in the original
wound size. (C) Wound appearance after the second operation (9 days after the �rst operation). The two
Kirschner wires were removed. The wound was debrided and covered with a Vacuum Sealing Drainage
(VSD) connected to negative pressure suction. (D) During the third operation. Tissue was taken from the
anteromedial skin of the contralateral thigh, and defatted to form a full-thickness graft. Multiple
perforations in the skin ensured adequate tension.
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Figure 3

The wound healing after performing procedure. (A)Recipient site appearance 10 days after the third
operation. The grafted skin showed good survival. A dry wound was noted with no signs of exudate or
infection. (B) Recipient site appearance 42 days after the third operation. The wound had healed
successfully, with evidence of local hyperpigmentation and dry scabbing. (C) Recipient site appearance
two years after surgery. The wound had completely healed with no evidence of recurrence. Notable
scarring and hyperpigmentation were apparent on the recipient and surrounding skin.


