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Abstract
Our patient presented with Primary Cutaneous Leiomyosarcoma
(PCL), a rare malignant tumor of smooth muscle cells that are
more commonly found in visceral structures. In contrast to
tumors originating in deeper structures, which have high rates of
metastasis and mortality, primary cutaneous tumors are typically
only complicated by high rates of local recurrence due to inadequate
excision of tumor margins. To minimize recurrence, wide local
excision has been the gold standard treatment. Mohs surgery,
employed in this case, is becoming a popular alternative to decrease
morbidity and improve cosmetic outcome.
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Introduction
PCL is just one of over 100 subtypes of soft tissue sarcomas that
comprise 1% of adult malignancies and are notorious for high rates
of recurrence and metastasis following complete resection [1].
Leiomyosarcoma may be found anywhere in the body where there is
smooth muscle. The uterus is the most common site of involvement
and is implicated in about 50% of cases [2]. The non-visceral
disease is even rarer and is thus less studied. Clinical course, workup, and treatment depend on the site of involvement. The diagnosis
of primary cutaneous tumors requires both clinical context and
immunohistochemistry. Treatment is limited to local excision with
frequent follow-up to assess for recurrence.
Our case is unique because the PCL arose out of a biopsy-proven
leiomyoma. While leiomyoma is typically considered a benign
tumor distinct from PCL, malignant transformation has been rarely
identified by other scattered case reports [3-7].

in tenderness and size. This lesion had previously been proven to
be a leiomyoma on biopsy. He had not identified any remitting or
exacerbating factors. Other than the cutaneous lesion, review of
systems and physical exam were nonremarkable. The patient’s evolving
right distal pretibial lesion was noted to be a tender, hyperpigmented
dermal nodule approximately 2.8 cm × 2.1 cm in diameter (Figure 1).
An incisional biopsy revealed malignant cells with smooth muscle
differentiation with scattered mitoses and nuclear and cytologic atypia.
In contrast, the leiomyoma section demonstrated a tumor limited
to the dermis with minimal atypia and pleomorphism and scare
mitoses. Immunohistochemistry of the current section was strongly
positive for smooth muscle actin and Ki-67 with >20% proliferation
index. The tumor predominantly involved the dermis, though focal
involvement of the subcutis was also noted. Lateral margins were
diffusely involved (Figure 2a and 2b). PCL was diagnosed based on
the patient’s presentation of an evolving leiomyoma and consistent
immunohistologic findings. Mohs surgery was advised due to the
tumor’s location. The preoperative diameter was 3.5 cm × 1.5 cm
(Figure 3). The lesion was closed after two stages with negative
margins. Excision reached the adipose tissue with a primary surgical
defect of 6 cm × 5 cm, which was then closed by a full-thickness skin
graft and advancement flap. The final surgical defect was 12 cm × 5 cm
(Figure 4). The decision to defer additional treatment with radiation
was made due to the absence of positive margins and suspicion for
potential spread, though follow-up with an oncologist was still

Figure 1: Evolution of right pretibial lesion to a 2.8 cm × 2.1 cm
hyperpigmented dermal nodule.

The case highlights the rare, malignant potential of leiomyoma as well
as the need for adequate tissue to correctly diagnosis the malignancy.
Only a full-thickness incisional biopsy was able to identify the tumor.

Case presentation
An otherwise healthy 67-year-old Caucasian male was referred to us
due to a mildly painful, red lesion on the right lower extremity that
had “been present for years,” but that he had noted to be increasing
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Figure 2: (a): Atypical spindle-shaped cells and scattered mitoses within
the dermis with minimal penetration of the subcutis (H and E stain, 10X
magnification); (b): Immunohistochemistry stain for smooth muscle actin and
Ki-67 (10X magnification).
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Figure 3: Preoperative tumor 3.5 cm × 1.5 cm on the right distal pretibial
region.

homogenous eosinophilic cytoplasm [10,12]. Whereas cutaneous PCL
consists of poorly defined proliferating spindle-shaped tumor cells
proliferating within the stroma, subcutaneous PCL cells are typically
more clearly defined and vascular [4]. Distinguishing microscopic
features from leiomyoma include increased number of tumor cells
with oval, hyperchromatic nuclei; pleomorphism; mitotic figures; and
minimal stromal fibers between tumor cells. Vascular walls are notably
thinner [13]. Immunohistochemistry is instrumental in differentiating
PCL from other cutaneous spindle-cell tumors. Specifically, PCL is
positive for SMA, desmin, vimentin, and h-caldesmon [12,14]. Of
note, further molecular classification of PCL in itself is dependent on
anatomic location and has prognostic significance; however, further
research with larger sample sizes are suggested for more clinical
significance [15].
The gold standard for treatment has been wide excision, which
typically requires skin graft for closure to reduce recurrence (42%)
[10]. Recommendations regarding the width of tumor-free margins
vary from >1 cm up to 2-5 cm. Mohs surgery has become an appealing
option in order to reduce recurrence and improve cosmetic outcome,
though current knowledge is limited to studies with small sample
sizes. Of the largest studies we noted (11 patients with 4.5-year followup [16] and 14 patients with 5.6-year follow-up) [9], no patients
experienced recurrence. Adjuvant radiotherapy and chemotherapy is
typically not warranted in patients with the cutaneous disease [17].

Figure 4: The final surgical defect was 12 cm x 5 cm after suture removal.

advised. There have been no signs of recurrence or metastasis on
6-month follow-up and imaging.

Discussion
Consistent with our patient’s demographic, PCL most commonly
affects caucasian middle age-elderly males [8]. Patients may
present with cutaneous PCL as a primary neoplasm or as a site of
metastasis. Most commonly, cutaneous PCL presents as a solitary,
well-circumscribed, painful nodule on the hair-bearing regions
of the extremities, particularly the thigh and upper arm. Lesions
rarely exceed 2 cm [9-11]. However, presentation is highly variable
and non-specific; several variations from the above description have
been described. Thus, the diagnosis of PCL requires a combination of
clinical presentation with biopsy. Cutaneous and subcutaneous PCL
must also be further distinguished with MRI, as tumors extending
into deeper tissue warrant further imaging to stage and assess for
metastasis.
Histologically, PCL needs to be differentiated from other spindlecell neoplasms presenting with cutaneous findings based on
clinical picture and immunohistochemistry. Differential diagnoses
of cutaneous spindle-cell tumors include dermatofibroma (DF);
dermatofibrosarcoma protuberans (DFSP); malignant fibrous
histiocytoma; Kaposi sarcoma; angiosarcoma; spindle cell squamous
cell carcinoma; and desmoplastic melanoma. The cells of PCL, Kaposi
sarcoma and angiosarcoma are arranged in a fascicular pattern, while
DF and DFP cells are arranged in a whirled pattern. The atypical,
infiltrative tumor cells of PCL have elongated, blunted nuclei and
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A full skin exam is warranted at diagnosis and with each follow-up,
as the most common form of metastasis is to other dermatologic
sites [9]. In patients with primary cutaneous lesions, follow-up skin
exams with local ultrasound are recommended every 3 months within
3 years of excision, every 6 months after 3-5 years, with a return to
standard annual exams. Further imaging is warranted in patients with
deeper involvement [18].
Depth of invasion is an essential prognostic factor. The involvement
of the subcutis was minimal in our patient, though follow-up
with an oncologist was advised. Patients with tumors extending
to subcutaneous tissue have a higher recurrence, metastasis, and/
or mortality. No association with a recurrence has been noted with
tumor width and mitotic index [10,14]. In contrast, local recurrence
is dependent on the proper excision of clean margins rather than on
tumor depth [19].

Conclusion
We present a rare case of primary cutaneous PCL arising out of a
leiomyoma. We excised the presenting tumor with Mohs and referred
to oncology due to subcutaneous involvement. Our case adds to the
increasing recognition that Mohs is an attractive alternative to wide
local excision in the management of patients with PCL for its potential
to ensure negative margins, which reduces rates of recurrence and
improves patient satisfaction.
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