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ABSTRACT

Introduction: Leiomyosarcoma (LMS) is a rare malignant tumor arising from the smooth-muscle cells which rarely
metastasizes to the bone and even less is found in the spine as a primary localization. In this article the authors describe
a case of a peculiar localization of this neoplasm in the upper thoracic spine which required a tailored surgical treatment.
Case Report: A 52-year-old female presented with an 8 weeks’ history of gradually worsening myelopathy and sensory
level in the upper thoracic spine. Pre-operation MRI scans showed an invasive mass neoplasm at T3 and T4 levels in-
volving the vertebral bodies and pedicles with a significant cord compression. A 360° two-step approach was per-
formed. The first operation consisted in a T1-T4 decompressive laminectomy with a sub-total tumor resection and pedi-
cle fixation extending from C7 to T5. A second surgical step was performed through an anterior approach in order to
improve the amount of tumor removal. Instrument fixation assured the stabilization of the spinal segment. Post-opera-
tive scans demonstrated an optimal decompression. Neurological symptoms gradually improved, and the patient bene-
fitted from a gradual reversion of previous symptomatology and could go back to her previous life. Conclusion: LMS
represents a challenging tumor due to an extremely aggressive behavior and a considerably high rate of recurrence
which requires a tailored approach in terms of surgical strategy and follow-up. A exhaustive review of literature was per-
formed in the attempt to rationalize a surgical strategy and correct management of this extremely rare neoplastic lesion.
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1. Introduction volved the treatment may be challenging in terms of sur-
gical choice. The current management depends mostly on
the spreading of the lesion and the involvement of the
vertebral structures along with the entity of the patient’s
symptoms. Quite often a multi-modality approach with

post-adjuvant therapy is strongly advisable.

Leiomyosarcoma (LMS) is a rare mesenchymal tumor
arising from smooth muscle cells with a typical malig-
nant behavior and incidence of 0.7 cases per 100,000
persons [1]. The most common localization of this neo-
plasm, which accounts from 7% of soft tissue sarcomas,
is represented by the uterus where is thought to arise ei-
ther from the myometrium or the endometrial stroma, the
latter when undergoes smooth muscle differentiation [2].
Metastatic spreading is possible, and it often involves soft
tissues and internal organs like lungs, liver, retroperito-
neal space and skin. LMS metastases to the spine are
quite rare even though they represent the most common
finding among the osseous tissue localizations [3]. Along
with the lumbar tract, upper thoracic spine represents the
most observed invasion site [4,5] and may be a severe
issue in decision making and in finding the most suitable

2. Case Report

History and Examination. A 51-year-old female pre-
sented in our institution with an 8 week history of gradu-
ally worsening back pain and weakness in the lower
limbs. Neurological examination revealed a bilateral
power deficit in the lower limbs (4/5), a sensory level
between T2-T7 and brisk leg reflexes. Clinical examina-
tion did not show any spincter impairment. The patient
referred to have undergone a hysterectomy in 2010, but
she did not provide any clinical documentation.

spinal approach. When the upper thoracic spine is in-
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Investigations. Complete blood count, electrolyte and
inflammatory markers were unremarkable. Tumoral
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markers were negative. Full spine MRI scans showed a 6
x 6 x 8 cm extradural mass, hypointense in T1 and iso-
intense in T2, moderately enhancing after gadolinium
administration. The mass lesion resulted displaced at
T3-T4 level with a massive invasion of pedicles and ver-
tebral bodies. A severe cord compression could also be
demonstrated mainly at T4 level.

First Surgical Treatment. The patient underwent a first
operation consisting in a decompressive laminectomy
between T1 and T4 and a subtotal removal of the tumoral
mass. Macroscopically the neoplasm appeared as a bulky,
highly vascularized, fleshy mass of grey/brownish color.
No frozen section were taken. Only a partial excision of
the neoplasm was performed due to the high amount of
bleeding and the impossibility to achieve a complete de-
bulking of the tumor aiming to relieve the spinal cord com-
pression. The segments involved with the laminectomy
were stabilized by the insertion of pedicle screws and
rods between C7 (25 mm), T1 (30 mm) and T4 (30 mm).

Histological Findings. Section samples revealed a clear
evidence of a malignant tumor composed of intersecting
sharply marginated groups of spindle cells suggesting a
sarcomatous origin. The tumor nuclei were elongated and
blunt with the presence of hyperchromatic and pleomor-
phic cells, together with a few osteoclast-like giant cells.
Some of the tumor cells presented mildly vacuolated
cytoplasm, but most of them had eosinophilic cytoplasm.
Muitotic figures were common (7 per 10 HPF) but with no
obvious necrosis. Immunohistochemistry revealed strong
positivity with SMA and desmin in all tumor cells. Vi-
mentin and EMA were focally positive. Myogenin showed
only faint cytoplasmic staining. CD99 was faintly posi-
tive. CD34, HMB45, pancytokeratin, S100 and GFAP
were negative. Proliferation activity index was 40% by
Ki67.

The presence of a positivity of SMA, desmin and h-
caldesmon along with a negative Melan-A was consistent
with a smooth muscle tumor. Atypia, mitotic activity and
high proliferation index confirmed the malignant origin
suggesting a LMS.

Follow-Up. After the first operation, the patient pro-
gressively benefitted from a relevant improvement of her
neurological symptoms by reaching a restitutio ad inte-
grum. She was discharged 7 days after the operation with
a basal steroid medication. A second operation was
planned in 4 month time in order to achieve a maximal
tumor removal.

Second Surgical Treatment. A 3-month follow-up MRI
showed the large tumoral mass mainly invading T3-T4
vertebral bodies (Figure 1). The operation was per-
formed with an anterior approach through a right lateral
cervical skin incision. The cervical region was ap-
proached until the anterior aspect of C7 and T1 vertebrae
and a complete midline sternotomy was performed with a
wide exposure of the pericardium. The left innominate
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vein was isolated and protected while the left carotid was
partially mobilized. A safe corridor was created allow-
ing a T3-T4 corpectomy and a maximal resection of the
tumoral mass. At the end of the resection, an injection of
cement was made to fill the gap left from the space oc-
cupying lesion. Screws (18 mm) and a Depuy Plate were
inserted through the vertebrae in the above and below
level to secure the stability of the spinal tract (Figure 2).
The histopathological report confirmed the precedent one
with an increment of the proliferation activity index
(50%).

Outcome and Follow-Up. The patient did not show
any neurological deficit and, after the post-operative rou-
tine images, she was discharged and come back to her
previous life.

3. Discussion

LMS is a rare malignant tumor which even rarely metas-

Figure 1. Sagittal and axial T2 WI images showing the me-
tastatic mass at T3-T4 level with a massive invasion of the
vertebral body and pedicles which causes a significant spi-
nal cord compression.

Figure 2. (a)-(f) Images show a tridimensional CT scan
showing posterior fixation with insertion of pedicular
screws (C7—25 mm, T1—30 mm, T3—30 mm, T4—30 mm)
along with an anterior stabilization with aid of plate and
screws (T1-T3 Depuy plate with 18 mm screws). The hypo-
dense images below the anterior plates ((b), (f) with red
arrows) represent the cement injection placed to fill the gap
after vertebrectomy and tumor debulking. Images (d) and
(e) show some particular aspects of screw insertion.
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tasize to the bone being the latter localization a delayed
manifestation of its natural progression [6]. Spinal me-
tastases represent the most common bone localizations
[7,8] with prevalence in the thoracic and lumbar spine
[4,5].

The origin of this neoplasm is controversial; a chro-
mosome aberration may be involved in the benign forms
[9] even though it has been hypothesized they could arise
from blood vessels [10] or pluripotent mesenchymal cells
[11] which may in turn arise from leptomeninx to explain
the onset of primary spinal localizations [12]. On MRI
scan, it presents as a hypo-isointense homogeneous sig-
nal on T1-weighted whereas a hyperintense signal is gen-
erally evident in T2-weighted [13]. Differential diagnosis
includes neurinomas, neurofibromas, meningiomas, lym-
phomas, fibrous tumors, ependymomas and other metas-
tatic tumors.

Histologically, LMSs present a wide range of atypia
extending from a well-differentiated pattern to an ex-
tremely anaplastic one, the latter typical of the most ag-
gressive sarcomas. Cell morphology is quite similar to
the benign leiomyoma, consisting in bundles of spindle-
shaped, smooth cells with oval nucleus and long, slender
bipolar cytoplasmic processes. Nuclear atypia, high mi-
totic index and zonal necrosis confirm the malignant na-
ture of the neoplasm [14,15].

From a review of the literature, we found that primary
LMSs arising from the spine and paravertebral muscles
are very rare entities with only 14 cases reported accord-
ing to the best of our knowledge [8,11-13,16-18]. Simi-
larly, metastatic LMSs with spinal localization represent
very uncommon findings with just few cases described in
literature [3-5,7,8,19-23] as either first presentation or
secondary recurrence [24-26]. The main presentation
consists in bone invasion and epidural localization. Only
in one case an intramedullary extension was demon-
strated [27].

Notably, the differentiation between primary and me-
tastatic lesion is not an easy issue for the difficult differ-
ential diagnosis with its benign form, the leiomyoma.

This could lead to a wrong diagnosis of a less aggres-
sive lesion, or a primary tumor in place of a secondary
one, with severe consequences in terms of correct man-
agement and follow-up [6]. In our case, there was no evi-
dence of a primitive tumor, but in the patient’s anamnesis
a hysterectomy had been performed 2 years before. No
further information was provided about the nature of this
treatment but for the high prevalence of LMS localiza-
tion in the uterus we assumed that the spinal lesion was
likely to be a secondary process.

Despite the onset of metastasis generally indicates a
poor prognosis, as reported by Abeler et al. [28] in a
study of more than 400 patients with uterine localization
in which the median survival of extrauterine spreading
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was less than 1 year, other studies highlight better out-
comes in terms of disease progression and quality of life
[29]. The reason of these discrepancies may be found in
the inconstant clinical course of this neoplasm depending
on its primary localization, the extent of spinal tract in-
volved and the clinical status of the patient. In our study,
we analyzed the current literature in the attempt to find
whether a rational clinical management and surgical
strategy are suitable for the treatment of metastatic spinal
LMS. Due to the rarity of this tumor, an accurate review
of the literature showed only few case reports and two
series of surgical cases that we report in Table 1. From
data analysis, we found that the mean age is 51 (25 - 83)
with a M:F of 0.25. As expected, there is a clear evidence
of uterus primary localization (13/20—65%, Figure
3(a)); the main neurological presenting symptom is back/
lower limb pain (16/20—80%), followed by myelopathy
signs/ paraplegia (10/20—50%) and severe sensory dis-
turbance (8/20—40%) as showed in Figure 3(b). The ra-
diological findings indicate a clear prevalence for tho-
racic localization (14/20—70%) with the remaining 30%
represented by lumbar invasion (6/20—30%, Figure 3(c)).
Regarding the surgical treatment, a wide range of surgi-
cal approaches has been performed including plain lami-
nectomy, vertebrectomy and segment fixation according
to the extent and location of metastatic lesions. The out-
come shows a general improvement of the neurological
symptoms regarding mainly pain relief and myelopathic
signs. Zievacs et al. [5] reported a general improvement
consisting in 1 or 2 incremental points according to the
Nurick grade and up to 5 points according to the VAS
scale (Table 2). Even though the median survival seems
not to be particularly affected by the post-adjuvant ther-
apy, chemotherapy seems to be regularly adopted in 82%
of documented cases (14/17), whereas only 47% had
radiotherapy (8/17). The median survival shows some
discrepancies in the surgical cases. In fact, in a surgical
series of 5 patients, Elhammady [4] documents a consid-
erably long mean survival time (8.6 years) with 2 cases
consisting in 36 and 42 months follow-up patients still
alive. If we compare this data with the series of Ziewacz
and other case reports which a documented follow-up
[3,7,22], the survival rate falls down to a mean value of
10.7 months. Apart from the relatively short number of
cases of the first series that may not be statistically sig-
nificant, this difference of data could be explained with a
more aggressive course of the tumor in the second group,
confirmed by the higher rate of recurrence (62% Ziewacz
versus 40% Elhammady), or the delayed time of treat-
ment in case of misdiagnosis with a benign form. This
could be explained in a relatively mild symptomatology
that in some cases consists only in back pain (Table 1)
above all in cases where spine metastasis is the first
manifestation of LMS. In Ziewacz series [5] 4 out of 5
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Table 1. Literature review of surgically treated cases of metastatic LMS in the spine.

. Recur./
No . . Clin. Vertebra . Ch./  Outcome .
Author Pt Pt Sex Age Primary Spine Pres. Involv. Operation RT (Nurick/VAS) Redo  Survival
Surgery
Amesen . .
) R Leg pain/ Destructive . 6 mo flu
eltgaélé, 1 F 55 Uterus TI11-T12 paraplegia pst. elem. Laminectomy  Y/N Improvement No f/u alive
Shapiro Progressive Lamina lyr
eltgeglé, 1 - F 64 Uterus T5 paraplegia canal inv. Laminectomy  Y/N Improvement No alive
Takemori Vertebral Corpectom
etal, 1 - F 47 Uterus T-8 Back pain pectomy Y/N  Improvement No f/u No f/u
body pst. stabiliz.
1993
Nanassis . .
etal., 1 - F 46 \Uterus T2-T3 Back pa'!" Extradural TZ'T3 N/N"  Recovery Me_tastatlc 9 mo
1999 paraplegia pst. laminectomy disease  Unoper.
Botwin Vertebral
etal., 1 - F 50 Vagina L3 Leg pain Laminectomy  Y/Y Improvement - 6 months
body
2000
Ido et al., . Back pain Vertebral Laminectomy
2002 1 - M 83 Thigh T-7 parapar. body pst stabiliz. - Improvement  No f/u No flu
Elhammady . Vertebral Corpectomy Yes/ 42 mo
etal., 2007 5 A F 45 Uterus L2 Back pain body pst stabiliz. Y/Y  Improvement chemio alive
B F 46 Uterus T11&L2 Back pain Vertebral Transpeq Fiec - Improvement No 36_mo
leg numb. body pst stabiliz. alive
C F 36 Uterus L-5 Back pain Ver_t. body Lammec;o_my Y/N Improvement  Yes/no 9 years
leg pain epidural pst stabiliz.
Pain Laminectomy
D F 42 Uterus L3 leg weakn Vert. body pst. Stabiliz. - Improvement No 8 years
T3, Transped dec
E F 47 Retrop. T11-T12, Backpain  Multilocation T3 corpect Y/N  Improvement No 8 years
L1-2 T1-T6 pstlat fusion
Ziewacz 8 A M 25 Thigh 15 Back pain Vert. pody/ Lamlneqo_my YIY Improvement vIY 15 mo
etal., 2012 leg numbn lamina pst stabiliz.
B F 61 Chest L1 Back pain vert. _body/ Lamlnec.tomy Y/Y Improvement N 10_mo
wall pedicles pst fusion alive
C F 35 Uterus T1-T3 Arm pain vert. _body/ T2 hem!laml Y/Y  Improvement YIY 11.5mo
pedicles pst fusion
D F 57 Uterus T-1 Chest pain vert. pody/ Lamlnec_tomy Y/Y  Improvement YIY 20.3 mo
funct loss lamina pst fusion
Paresth./ . A
E F 57 Uterus L4-S1 pain Lamina Hemilami Y/Y  Improvement YIY 23.0 mo
F F 51 Uterus T2-T4 Leg weakn/ Lamina Hemlla}ml N/N  Improvement N 3.3 mo
numbn pst fusion
. Back pain Vert. body/ Laminectomy
G M 55 Retrop. T10-12 funct loss lamina pst fusion Y/Y Improvement Y/N 5.7 mo
H M 66 Knee T-4 Func loss LL Lamina Laminectomy  Y/N Improvement N 3.3 mo
Presentcase 1 - F 52 Uterus T3-T4 Leg weakn Vert._body Lamlne_ctor_ny Y/Y  Improvement N 6 mo
func loss pedicles ant/pst fixation alive
“Treatment refused by the patient.
Table 2. Nurick scale of mielopathy [30].
Grade Symptoms
0 Signs or symptoms of root involvement but without evidence of spinal cord disease.
1 Signs of spinal cord disease but no difficulty in walking.
2 Slight difficulty in walking which does not prevent full-time employment.
3 Difficulty in walking which prevented full time employment or the ability to do all housework,
but which was not so severe as to require someone else’s help to walk.
4 Able to walk only with someone else’s help or with the aid of a frame.
5 Chairbound or bedridden.
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Figure 3. (a) Primary localization of LMS in series review;
(b) Neurological presenting symptoms; (c) Distribution of
metastasis in the spine in agreement with the literature
data.

patients with the onset of recurrence were re-operated
and 3 of them had an improvement of symptoms. In our
case, the early onset of neurological signs allowed a
prompt diagnosis and an individually tailored treatment.
To our knowledge this is the first case of Thoracic LMS
treated with a 360° two-step approach which involved a
tailored surgical strategy in terms of the anterior ap-
proach of the upper thoracic segment. During the opera-
tion, the assistance of thoracic surgeon was required for

the sternotomy and the approach to the mediastinum area.

The placement of cement to fill the gap left by tumor

Copyright © 2013 SciRes.

removal and the spine fixation with an anterior plate and
screws provided a correct stabilization of the thoracic
level. The relative high rate of tumor recurrence observed
in literature and the increase of proliferation activity re-
sulted in the second specimen of our case justified such
aggressive surgical treatment.

4. Conclusion

Like primary spinal localization, metastatic LMS repre-
sents an exceptionally rare finding among the metastatic
chord compression lesions. The osteolytic nature, the
brisk proliferative activity and the relatively high rate of
recurrences of this tumor justifies an aggressive approach
and an early treatment of recurrences. Surgery decom-
pression seems to reduce pain symptomatology and pre-
vent from worsening of myelopathy. For the above rea-
sons, spinal fixation should be tailored according to the
individual cases. Chemotherapy seems to play a role
more than radiotherapy for which the tumor seems rela-
tively radioresistant. A further effort should also be taken
with regard to the correct diagnosis which assures the
correct management of this rare but highly serious pa-
thology.
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