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Abstract 

Cutaneous leiomyosarcoma is a rare, malignant tumor that arises from smooth muscle cells, 

accounting for less than 3% of all cutaneous sarcomas. Our case report details a 63-year-old male 

patient who presented with a rapidly growing, painful nodule in the popliteal region. The patient 

underwent initial surgical excision in September 2021, followed by three subsequent resections until 

March 2022 due to local recurrence. Histopathological analysis of all specimens revealed a dermal 

neoplasm composed of spindle cells arranged in intersecting fascicles with storiform patterns. The 

immunohistochemistry profile showed strong positivity for markers SMA and desmin, confirming 

the diagnosis. Despite early interventions, the deep surgical margins were positive, and further 

surgeries were required until tumor-free margins were achieved. This case emphasizes the 

morphological characteristics, clinical behavior, and therapeutic challenges in managing cutaneous 

leiomyosarcoma. A favorable prognosis is achieved with long-term follow-up and a 

multidisciplinary approach. 
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1. Introduction 

Cutaneous sarcomas are rare malignant neoplasms characterized by unique clinical and 

histopathological features. They predominantly affect the head and neck region, although they can 

also be found in other areas of the body. The most frequently encountered entities in this group 

include dermatofibrosarcoma protuberans (DFSP), pleomorphic dermal sarcoma (PDS), and atypical 

fibroxanthoma (AFX), each of which has distinct clinical behavior and treatment considerations. The 

prognosis is variable, but DFSP patients generally have the best outcomes, despite the high 

recurrence rate [1,2]. 

Leiomyosarcomas (LMS) are malignant tumors that originate from smooth muscle cells. These 

tumors are known for their aggressive behavior and can arise in various anatomical locations, 

including the retroperitoneum, trunk, abdomen, and extremities. When leiomyosarcomas develop in 

the skin, they are classified as cutaneous leiomyosarcomas, representing a very rare subset that 

accounts for less than 3% of all skin sarcomas. The prognosis of cutaneous entities is better compared 

to their visceral counterparts [1–5]. 

The diagnosis of these tumors relies on complete surgical excision followed by histopathological 

analysis. In addition to routine microscopic examinations, evaluating key parameters such as the 

depth of invasion, degree of differentiation, and mitotic count is essential for determining the 

prognosis and guiding therapeutic decisions. Immunohistochemistry (IHC) further enhances 

diagnostic accuracy by providing information regarding specific markers that confirm the tumor’s 

smooth muscle origin, thereby distinguishing leiomyosarcomas from other skin sarcomas [1,4–7]. 
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Understanding the clinical and pathological features of cutaneous LMS and continuing research 

on the topic are essential for developing new approaches in these cases, which may provide patients 

with a better outcome. 

2. Case Report 

We present the case of a 63-year-old male patient who was admitted to the Surgery Department 

at Mureș Clinical County Hospital in September 2021 with a rapidly growing, painful mass in the 

right popliteal region. The mass was surgically removed, and the tissue sample was sent to the 

hospital's Pathology Department for evaluation. 

Two months later, in November 2021, the patient returned with a recurrent tumor in the exact 

anatomical location. Another surgical excision was performed, and the specimen was sent for 

analysis to the Pathology Department. 

This pattern repeated in December 2021 and March 2022, with the patient experiencing similar 

symptoms and undergoing surgical removal each time. In all cases, tissue samples were sent to the 

Pathology Department for further examination, which will be detailed below. 

The samples were processed using a routine histopathological technique. The specimens were 

fixed in 10% neutral buffered formalin and afterwards embedded in paraffin, followed by 

Hematoxylin-eosin staining. Immunohistochemistry reactions were performed on 4 μm-thick 

sections prepared from the parrafin blocks containing the fixed tissue. An automated immunostainer 

(Benchmark GX, Ventana Medical Systems, Inc., Tucson, AZ, USA) was used and the markers were 

processed according to the manufacturerer’s instructions. Slides were developed using 

Diaminobenzidine (DAB) detection kit (Ventana Medical Systems, Inc.) and were counterstained 

with Hematoxylin. 

The initial excision (September 2021) consisted of a cutaneous sample measuring 36 x 10 mm, 

with a thickness of 25 mm, and presented a firm, white area of 30 x 9x 24 mm on the cut section. 

Histological analysis using the usual Hematoxylin-eosin staining revealed a solid tumor proliferation 

in the reticular dermis. The tumor was composed of fascicles of spindle cells with visible storiform 

areas. The tumor cells showed eosinophilic cytoplasm, elongated and enlarged nuclei with irregular 

borders, and a cigar-shaped appearance. Some cells exhibited high pleomorphism, with 

hyperchromatic and lobulated nuclei. The mitotic index was 15/10 HPF. Necrosis and lymphatic or 

vascular invasion were not identified. The tumor infiltrated the deep surgical resection margin. 

The immunohistochemistry profile showed strong positivity for SMA (Actin, smooth muscle 

(1A4), Mouse Monoclonal Antibody, CELL MARQUE) and desmin (CONFIRM anti-Desmin (DE-R-

11) Primary Antibody, VENTANA). Markers S100 and CD68 were negative. The Ki67 proliferation 

index was expressed in 30% of tumor cells. The morphological and immunohistochemical findings 

confirmed the diagnosis of cutaneous leiomyosarcoma, grade I, according to the AJCC (American 

Joint Committee on Cancer) and FNCLCC (Fédération Nationale des Centres de Lutte Contre Le 

Cancer) grading systems. This grade is determined by the following parameters: differentiation, 

mitotic activity, and necrosis. For differentiation, the tumor receives a score from 1 to 3, where 1 

represents sarcomas that resemble normal adult mesenchymal tissue, 2 represents sarcomas for 

which histologic type is certain, and 3 represents undifferentiated tumors. Mitotic activity scores from 

1 to 3, where 1 is given for 0-9 mitoses/10 HPF, 2 for 10-19 mitoses/10 HPF, and 3 for more than 20 

mitoses/10 HPF. Tumor necrosis scores range from 0 to 2, where 0 has no necrosis, 1 has less than 

50% necrosis, and 2 presents with more than 50% necrosis. These scores are added to determine the 

grade. Our patient received 1 for differentiation, 2 for mitoses, and 0 for necrosis, totaling a score of 

3, which places the case in the FNCLCC category G1 [8]. 
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Figure 1. Cutaneous sample covered by stratified squamous epithelium, which presents a tumor proliferation 

with an infiltrative pattern and irregular borders in the reticular dermis, Hematoxylin-eosin. 

 

Figure 2. Tumor proliferation consists of intersecting fascicles of atypical spindle cells separated by fine bundles 

of collagen. The tumor cells present eosinophilic cytoplasm and elongated, hyperchromatic nuclei, with a cigar 

shape (arrow). A minimal inflammatory infiltrate can also be seen in the tumor stroma (Hematoxylin-eosin). 

The first re-excision (November 2021) involved a cutaneous sample measuring 65 x 25 mm, 

featuring a linear scar on its surface. The cut section revealed an irregular, firm, white area measuring 

10 mm x 3 mm. Histological examination showed a fibrous scar with residual tumor proliferation in 

the reticular dermis. The tumor retained its solid architecture and spindle cell composition. The 

tumor cells presented eosinophilic cytoplasm, hyperchromatic, elongated nuclei with irregular 

borders, and high pleomorphism. The mitotic rate was 20 mitoses/10 HPF, yet without evidence of 

necrosis, lymphatic, or vascular invasion. The deep surgical margin was again infiltrated. 

Immunohistochemistry confirmed positivity for the marker SMA, leading to the diagnosis of 

recurrent cutaneous leiomyosarcoma. 
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Figure 3. Tumor spindle cells with highly pleomorphic nuclei, cigar-shape, Hematoxylin-eosin. 

The second re-excision (December 2021) involved a cutaneous sample measuring 120 x 25 mm, 

with an ulcerated area and a linear scar. A white nodule measuring 80 x 12 mm was noted on the cut 

section. Histological examination revealed a fibrous scar adjacent to a tumor proliferation with the 

same histological and immunohistochemical features as previously described. Once again, the deep 

surgical margin was infiltrated by the tumor. 

The third re-excision (March 2022) involved a cutaneous sample measuring 90 x 38 mm, 

containing an indurated area measuring 35 x 5 mm. Microscopic examination confirmed the presence 

of recurrent leiomyosarcoma, presenting the same characteristics as the previous excisions. The 

resection margins were tumor-free, with tumor cells located at 4 mm from the marked margin. 

 

Figure 4. Immunohistochemistry reaction with cytoplasmic marker SMA showing positivity in the tumor 

spindle cells. 
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Figure 5. Immunohistochemistry reaction with cytoplasmic marker desmin showing positivity in the tumor 

spindle cells. 

The patient is under continuous oncological and surgical surveillance and has not presented 

with metastasis or recurrence ever since. Two check-ups were done for the first half a year after the 

last surgery, consisting of clinical examination, ultrasonography, and a CT scan. Other imagistic 

investigations were not performed. Ever since, the patient has presented for consultations; 

ultrasound and clinical assessments continued to be performed. The last follow-up known to have 

been conducted was in the first quarter of 2024. 

4. Discussion 

Cutaneous leiomyosarcoma is an uncommon malignant tumor. This is most seen in adults, with 

a slight predominance in males. The data aligns with our case, which involved a 63-year-old male 

patient. The literature reports various cases in female patients as well and emphasizes the differences 

in outcomes based on gender distribution. Some studies focused on analyzing the particularities of 

primary LMS in large cohorts of patients and demonstrated that women experienced a worse 

prognosis (Kaplan-Meier curve exhibiting poor survival in female gender, this being an independent 

prognostic factor) [10–12]. 

Although cutaneous LMS represents a small subset of soft tissue sarcomas, it is distinct from 

subcutaneous and visceral leiomyosarcomas in behavior and prognosis. Cutaneous forms typically 

originate from arrector pili muscles or dermal vasculature, which may contribute to their more 

indolent course compared to deeper counterparts [5]. Most primary cutaneous LMS have been 

described as appearing on the limbs; however, some studies contradict this data. There is also 

information regarding the location variations based on gender, as female patients tend to develop 

these tumors in the head and neck area and the trunk. Male patients also present variations in the 

location, trunk, dorsal region, and extremities, which are described most often. The most affected 

areas of the limbs are the thigh and, particularly, the calf. Our patient is part of the last category, as 

he presented with a tumor in the popliteal region [12,13]. 

The clinical appearance of LMS typically consists of a nodular mass that grows rapidly, often 

without presenting symptoms. Sometimes, patients describe tenderness or ulcerations. Our patient 

experienced rapid tumor growth over a couple of months, along with pain [12–14]. 

Microscopic examination of the tumor samples provides crucial data for the patient’s prognosis. 

On the HE stains, we can observe details regarding the tumor's architecture and cytology. Typically, 

LMS presents solid proliferation, with tumor cells arranged in fascicles with storiform patterns. The 
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cells are spindle-shaped, with eosinophilic cytoplasm and elongated nuclei that have a cigar-shaped 

appearance. Pleomorphism and atypia are evident, and the mitotic count is commonly high [1,15]. 

Despite these characteristics, HE staining alone is insufficient for diagnosis, as LMS can exhibit 

variability in these features and resemble other sarcomas with similar patterns (for example, tumors 

of neural or melanocytic origin). Thus, confirmation of the diagnosis is required, and 

immunohistochemistry is performed. Markers such as SMA (smooth muscle actin), desmin, and 

caldesmon are used to determine the myogenic origin. The tumor should be positive for at least two 

of these markers. Our case showed positivity for SMA and desmin. Caldesmon was not performed 

due to limited availability in our laboratory. Additionally, the Ki-67 proliferation index was 

expressed in 30% of the tumor cells. Neural origin (malignant peripheral nerve sheath tumor) and 

melanocytic origin (spindle cell melanoma) were excluded based on IHC, not only due to positivity 

for myogenic markers but also due to negativity for S100. For spindle cell melanoma, markers like 

PRAME and SOX10 would exhibit higher specificity, but S100 is highly sensitive for melanocytic 

lineage. Atypical fibroxanthoma (AFX), a key differential diagnosis of LMS, was also excluded 

because the CD68 marker was negative. AFX also presents additional details such as the presence of 

epithelioid or multinucleated cells, which were absent in our case. Other spindle cell tumors, such as 

dermatofibrosarcoma protuberans (DFSP), also enter the differential diagnosis. However, this 

neoplasm typically exhibits a storiform pattern with invasion of the hypodermis, a classic aspect 

known as “honeycomb”, a feature which is absent in the usual stain in our case. In addition, the 

mitotic index is low, and the tumor exhibits CD34 positivity. The CD34 marker is essential for DFSP 

diagnosis and differential diagnoses with storiform tumors, and its positivity excludes LMS [16–21]. 

Another important differential diagnosis is cutaneous leiomyoma, the benign counterpart of 

LMS. This tumor originates in the arrector pili muscle or in the smooth muscle of the blood vessels. 

It can present as multiple lesions (associated with Reed syndrome) or solitary lesions with increased 

consistency. The tumor is composed of spindle cells with elongated nuclei, arranged in intersecting 

fascicles. It is well-defined, lacks a capsule, atypia is absent, and the mitotic count is low. Like LMS, 

the tumor is positive for myogenic markers, including SMA, desmin, and caldesmon, while the 

proliferation index, Ki-67, is low, with a value of less than 5%. Surgery is curative, but follow-up is 

required, especially in cases where multiple leiomyomas are encountered [1,22,23]. As mentioned 

before, Reed syndrome is one of the diseases that leads to numerous leiomyoma growths. This is an 

autosomal dominant disorder characterized by the presence of uterine and cutaneous leiomyomas 

[24]. Another syndrome where leiomyomas are encountered is hereditary leiomyomatosis and renal 

cell cancer, also an autosomal dominant disorder with only a few cases reported so far. Yet, cutaneous 

involvement in this pathology is rare, and most patients present with uterine leiomyomas associated 

with renal cancer [25]. 

Kaposi sarcoma is a rare disease with intermediate behavior and pathogenesis associated with 

HHV8 (Human Herpes Virus 8) infection, as well as genetic mutations. The tumor is represented by 

cutaneous vascular proliferation, and it is encountered in Mediterranean areas, in endemic regions 

(in African populations), in patients with immunodeficiency (HIV infection), or can occur 

iatrogenically [26]. The histological aspects include various stages, including the nodular stage, which 

can be a prominent differential diagnosis of LMS. Here, the tumor consists of intersecting fascicles 

made of uniform spindle cells. Between the cells, blood vessel formation and blood-filled spaces (slit-

like or sieve-like) can be observed. Pleomorphism is low or absent, and mitoses are common. The 

tumor is positive for markers CD34, ERG, CD31, D2-40, and HHV8 and negative for myogenic 

markers [27,28]. 

LMS is an aggressive neoplasm overall. The cutaneous variant has a prognosis that depends 

significantly on the metastatic potential of the tumor. This parameter is influenced by the size of the 

tumor and the vascular invasion. The deeper the tumor thickness is, the greater the metastatic risk. 

Commonly, cutaneous LMS secondarily involves distant cutaneous areas, and the internal organs are 

not frequently affected. However, metastatic cases increase the mortality risk in such patients [29]. 

Essential and effective therapeutic options include wide excisions with large resection margins and 
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Mohs surgery. The latter is a surgical technique developed to provide adequate resection of 

malignant tumors, especially for the head and neck region. It has been used in a large variety of 

cancers with great success, and it is the gold standard for skin neoplasms. The technique involves 

mapping of the tumor and layer-by-layer removal. This is made by combining surgery with fast 

histological examination of an „en face” sample (the cut is made in a horizontal plane). The resection 

continues until the sample is clear of tumor cells [30–32]. In our case, surgical excision was a 

challenge. Wide local excision has been performed. The first three resections presented tumor-

infiltrated margins. For the last one, free margins were obtained, 4 mm distance from the closest 

tumor cell. Guidelines recommend a minimum of 5-10 mm margins. Considering the low grade of 

the tumor and multiple resections already performed, surveillance was opted for. The patient has 

shown no metastasis or recurrence to date, as confirmed by the last follow-up in the first quarter of 

2024. 

This data is essential, as LMS has an excellent survival rate if the tumor is completely removed 

(approximately 90% at 5 years). In cases where proper removal is not possible, adjuvant therapies 

may be considered (such as radiation therapy or chemotherapy), but these cases are rare. Our patient 

did not benefit from any adjuvant treatment. It is also important to note that outcomes may vary 

significantly from patient to patient, as data regarding cutaneous LMS is limited due to the low 

number of cases reported to date. Limitations of this case include the absence of molecular 

characterization and the relatively short follow-up interval, which limits conclusions about long-term 

outcomes [32,33]. 

5. Conclusions 

Cutaneous leiomyosarcoma is a rare, aggressive malignancy with smooth muscle origin. The 

diagnosis relies on histopathological analysis and identification of the tumor’s IHC profile. This case 

report describes important histological and cytological features of primary cutaneous 

leiomyosarcoma, along with its differential diagnoses. Additionally, it highlights the challenges of 

surgical management in achieving tumor-free resection margins, which is extremely important for 

the patient's outcomes. 
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