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Introduction

Primary leiomyosarcomas (LMS) are rare and account for
between 1 and 4% of all soft tissue sarcomas with an annual
incidence of 0.04% in the USA [1–5]. LMSs are categorized
as either subcutaneous or deep, with subcutaneous lesions
further dichotomized as either superficial or cutaneous [6].
Superficial and cutaneous LMSs are respectively believed to
be derived from erector pili muscles of hair follicles and vas-
cular smooth muscle of the arterial tunica media layer [6, 7].
Deep LMSs arise from smooth muscle tissue of various or-
gans such as the uterus. The clear distinction between subcu-
taneous and deep lesions is important due to differing rates of
recurrence and metastasis as well as prognosis [8].

Leiomyosarcomas are believed to arise de novo and not
from predisposing or precancerous lesions. Unlike other sarco-
mas such as angiosarcomas in which risk factors such as radi-
ation exposure are well-described [9], predispositions for LMSs
are not well understood although associations with radiation
exposure [10, 11] and chemotherapy [12] have been found.

Li-Fraumeni syndrome and retinoblastoma are associated with
LMS occurrence [13, 14]. Currently, the optimal method of
treatment is surgerywith recommended resectionmargins rang-
ing from 1 to 5 cm, dependent on the use of adjuvant radiation
[15, 16]. If inoperable, radiation with or without chemotherapy
is recommended although success rates vary [17].

Although LMSs most commonly arise in the uterus and
gastrointestinal tract [2], they can also primarily arise in the
head and neck, which are found to be more aggressive and
associated with worse prognoses [18]. LMSs in the head and
neck can arise in the larynx, auricular area, and intracranial
space [7, 19, 20]. There are several reported cases of intracra-
nial LMSs, particularly in AIDS patients [21–27]. Primary
scalp LMSs are very rare and only one previous case has been
reported [28]. We present the case of a patient with a primary
skull-derived LMS with intracranial extension and dural, but
not brain, involvement.

Case Presentation

A 65-year-old woman noticed a swelling over her right eye-
brow in January 2018. Her past medical history was signifi-
cant for smoking, tonsillectomy and adenoidectomy, dilation
and curettage, total thyroidectomy with subsequent hypothy-
roidism, hypertension, and deep vein thrombosis. There was
no prior history of exposure to radiation or toxins. The lesion
was painless and non-ulcerated but was rapidly enlarging. The
patient had it surgically removed by an outside surgeon in
June of 2018. The mass was reported to consist of a gelatinous
material and to have caused erosion of the outer table of the
skull. The initial pathology was interpreted to be a malignant
spindle cell neoplasm most consistent with malignant
schwannoma. The patient presented to Roswell Park
Comprehensive Cancer Center after re-growth of the mass.
A review of the pathology provided a diagnosis of
leiomyosarcoma (intermediate grade 2) with weak SMA
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positivity and patchy p63 positivity. S100 HMW CK,
CKAE1/3, CD 68, CD 31, and Factor XIIIa were all negative.
The patient underwent brain MRI which showed a soft tissue
mass involving the right frontal bone with superficial exten-
sion into the scalp as well as an intracranial extension (Fig. 1).
No T2 flair signal change was noted in the brain parenchyma
pre- or postoperatively (image not shown). As the periosteum
and bone usually provide excellent barriers to sarcoma pene-
tration, especially in the case of leiomyosarcoma, which is not
one of the most aggressive sarcomas, we think that this pa-
tient’s leiomyosarcoma originated within the diploë of the
skull and is not of cutaneous origin. The patient also
underwent imaging for restaging purposes, which did not
show evidence of tumor elsewhere in the body. The patient
then underwent volumetric-modulated arc radiotherapy to a
dose of 5000 cGy in 25 fractions to the lesion completed in
August 2018. Six weeks following completion of radiation
therapy, the patient underwent a combined approach
consisting of right frontal trough craniotomy with circumfer-
ential dural incision for en bloc resection of the
leiomyosarcoma. In detail, the incision was outlined with a
surgical marking pen by the sarcoma team to avoid
transgressing the tumor and to define the craniotomy. After
circumferential incision around the lesion, four burr holes
were created with a Stryker drill. A through craniectomy
was created between the burr holes using the cutting bit of
the Stryker drill. The inner table of the skull was then removed
with Kerrison punch rongeurs and a complete circumferential

removal of bone was performed with about 2 cm of margin
around the outer edge of the tumor. At no point was the tumor
violated. The dura was then incised with a 15 blade within the
trough craniectomy and the durotomy was extended with
Metzenbaum scissors circumferentially along the trough.
The entire specimen was then lifted out with the scalp bone
and dura attached. The inner surface of the specimen was
inspected and it did not appear the tumor violated the dura.
The surface of the brain was inspected and while there was an
indentation in the frontal pole where the tumor had com-
pressed, the surface of the arachnoid and cerebral cortex
looked completely intact. No CSF analysis was therefore per-
formed and also no lumbar drain had been placed pre- or
postoperatively. The frontal sinus was not violated.
Following the craniotomy, the fascia lata was sewn into the
dural defect and this was covered by a layer of DuraGen and
EvoSeal. A cranioplasty was performed with titanium mesh,
scalp rotational flap reconstruction for coverage of the cranial
defect and split-thickness skin grafting (Figs. 2 and 3). The
patient tolerated the procedure well and was discharged home
on postoperative day three in good condition. The patient has
done well in follow-up (Fig. 4).

Discussion

Very few cases of primary leiomyosarcomas of the calvarium
have been documented with most having been diagnosed in

Fig. 1 a Axial, b coronal, and c
sagittal T1-weighted post-contrast
MRI with right frontal bone mass
measuring 3.2 × 2.2 cm in
diameter with extension to the
subcutaneous scalp, as well as
intracranial extension into the
epidural space. No evidence of
brain parenchymal involvement
or vasogenic edema was noted

Fig. 2 Intraoperative images showing a pre-surgical appearance of mass
with overlying intact skin, b en bloc resection of the scalp, calvarium, and
dura mater with fascia lata dural graft covering cerebral cortex (c), d

titanium mesh cranioplasty prior to rotational scalp flap coverage, and
postoperative cosmetic result with rotational scalp flap and skin graft (e)
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patients with HIV [21–27]. LMS tumors arise from mesen-
chymal tissue, which may differentiate into a variety of struc-
tures including hair follicles, blood vessels, tendons, and
bone. The pathogenesis of primary cutaneous LMS is still
unknown, and a few reports link them to prior radiation
[29], EBV-virus infection [30], or malignant transformation
of a primary leiomyoma [5]. Although there are currently no
standardized treatment regimens for leiomyosarcomas of the
head and neck, some efficacy of combined radiation and sur-
gical resection has been observed [27, 31].

This patient’s lesion was discussed by a multidisciplinary
team comprised of members from head and neck surgery,
neurosurgery, pathology, plastic surgery, and radiation medi-
cine and the optimal treatment was discussed and planned. By
consensus, the patient underwent preoperative radiation prior

to performing a complete en bloc resection of the tumor,
encompassing the overlying scalp, periosteum, full-thickness
calvarium, and dura mater with wide negative margins.

Preoperative radiation, as opposed to postoperative adjunc-
tive radiation, was decided because of the need for scalp and
skull reconstruction in addition to the resection. By having
different specialties involved and openly communicating each
specialty’s considerations and plan for treatment, the patient
was able to receive optimal streamlined care. This multidisci-
plinary planning, as shown in this case, becomes crucial espe-
cially in patients with rare diagnoses in difficult anatomical
locations where standardized treatment regimens are not well
established.

After preoperative radiation, the patient underwent an en
bloc resection rather than staged resection to prevent the local

Fig. 3 a Operative specimen with
a tag for orientation, b full-
thickness section of mass, and c
microscopic images of
leiomyosarcoma (grade 2) with
radiation treatment effect (× 200).
Mitotic index 3/10 HPF; necrosis
5%

Fig. 4 Postoperative imaging. a
Axial CT of the head without
contrast status post craniectomy
with right frontal cranioplasty
mesh in place and b axial MRI
imaging without and c with
contrast showing postoperative
changes in the right frontal
region; no enhancement is noted
in the postsurgical area
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recurrence of the LMS. This was feasible because no major
vascular or neural structures traversed the tumor or its mar-
gins. There are no published articles comparing the outcomes
of en bloc resections vs. staged resections of head and neck
LMSmasses. However, several articles report success with en
bloc and complete resections for osteogenic sarcomas and
inferior vena cava LMS with no recurrence at up to 5-year
follow-up [32, 33], which further highlights the association
of complete resection of sarcomas with negative margins
and increased survival [34].

Conclusion

We present a case of a woman with recurrent primary
leiomyosarcoma of the calvarium extending intracranially,
which was treated with preoperative radiation and en bloc
resection. We believe that treating such lesions in a multidis-
ciplinary team approach is helpful to optimize the outcome.
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