
J Spine Surg 2017;3(4):707-714© Journal of Spine Surgery. All rights reserved. jss.amegroups.com

Introduction

Leiomyosarcoma is one of the most aggressive soft tissue 
sarcomas, accounting for approximately 7% of all soft 
tissue sarcomas (1,2). It originates from smooth muscle 
cells and typically arises in the uterus, abdominal viscera, 
retroperitoneal space, and soft tissue of the extremities (3).  
Primary osseous leiomyosarcoma is very rare and first 
published by Evans and Sanerkin in 1965 (4). The most 
common site of the osseous leiomyosarcoma is femur (5-8).  
Primary leiomyosarcoma of the spine is extremely rare due 
to the difficulty of the diagnosis. The diagnosis of primary 
leiomyosarcoma of spine have to exclude the possibility of the 
spinal metastasis from the other primary source. In general, 
the goals of surgery for the solitary spine tumors or localized 

spinal metastases are to correct and prevent any further 
deformity by stabilizing the spine, decompressing neural 
structures (spinal cord and nerves), obtaining a diagnosis if 
the primary is unknown, and preventing local recurrence (9). 
One of the surgical treatment options is total corpectomy or 
spondylectomy, a complete removal of vertebra. The first case of 
a total spondylectomy was published by Bertil Stener in 1971 in 
a case of chondrosarcoma of T6–T8 in a 49-year-old farmer (10).  
Later, larger series of this surgical procedure (20 cases of solitary 
spinal tumor or localized spinal metastasis) were published 
by Tomita et al. in 1994 with the newer technique, Tomita’s 
technique or total en bloc spondylectomy (TES), which have 
an advantage of minimize the local recurrence (11). This new 
surgical technique involves en bloc removal of the lesion, 
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that is, removal of the whole vertebra, both body and lamina 
as one compartment (12). TES procedure was designed to 
achieve complete tumor resection en bloc, including main 
and satellite microlesions in a vertebral compartment to avoid 
local recurrence. The primary candidates for TES are primary 
malignant tumor (stage 1, 2); aggressive benign tumor (stage 3); 
and isolated metastasis in a patient with long life expectancy (13). 

In Thailand, the first TES was published by Chanplakorn 
et al. in 2011 in a case of recurrent epithelioid sarcoma in 
the thoracic spine in a 14-year-old boy (14). In this report, 
we present the first diagnosed of primary leiomyosarcoma 
of the T12 vertebra in Thailand treated with TES.

Case presentation

A 61-year-old Thai female was transferred and admitted 
to our institution in August 2016 with the chief complaint 
of severe backache for a few months and progressive hip 

flexors weakness for 1 week. At previous hospital, her chief 
complaint was back pain for 1 month without neurological 
deficit. Her symptoms were aggravated at night and could 
not be relieved by rest or oral analgesics. She had no 
symptoms of numbness, weakness, or abnormal sensation of 
the extremities. The radiographs of the thoracolumbar spine 
revealed osteolytic lesion at T12 vertebra and provisional 
diagnosis was tuberculosis of the spine. During this period, 
her clinical signs were not resolved. Furthermore, she had 
rapidly progressive weakness of both lower extremities, so 
she was subsequently referred to our institution. Physical 
examination revealed generalized bilateral lower extremities 
weakness, most marked in the hip flexors (grade II). Sensory 
examination showed hypoesthesia in the distribution of 
bilateral T12 dermatomes. Normoreflexia was observed. 
Laboratory findings were within normal limits and 
tumor markers including CA 125, CA 19-9, CA 15-3, 
carcinoembryonic antigen (CEA) and alpha-fetoprotein 
(AFP) were unremarkable. Plain radiographs of the spine 
revealed osteolytic lesion at T12 vertebral body (Figure 1).  
Bone scan (Tc-99m MDP) (29 July 2016) revealed 
increased tracer uptake at right side of T12 vertebra. The 
rest of skeletal uptake appeared unremarkable (Figure 2).  
Computerized Tomography scan of thorax from the 
previous hospital (13 July 2016) demonstrated normal of 
lung parenchyma without significant lung infiltration, lung 
mass or lung nodule. No mediastinal mass or lymph nodes 
enlargement were detected. Computerized tomography 
scan of whole abdomen from the previous hospital  
(13 July 2016) demonstrated no abnormal hepato-
biliary system. Rectum, colon, small bowel, stomach, 
spleen, pancreas, adrenal glands, uterus and adnexae were 
unremarkable. There was 8.5 cm simple cyst at right upper 
pole of right kidney without solid mass. Normal renal 
excretion, ureters, bladder with no visible stone, mass or 
tract dilatation were demonstrated. Magnetic resonance 
image from the previous hospital (7 July 2016) revealed 
abnormal marrow signal intensity of T12 vertebral body. 
The images also showed heterogeneous T1 hypointense 
T2/STIR hyperintense and heterogeneous enhancement, 
associated with anterior epidural enhancing soft tissue 
along lower T11-upper L1 levels encroached bilateral 
T11/12 and T12/L1 neural foramina, with indentation 
to the conus medullaris without definite myelopathy. 
Bilateral psoas muscles appeared unremarkable. Magnetic 
resonance image was repeated (14 August 2016) and 
revealed abnormal intramedullary lesion at T12 vertebra 
involving from anterior to posterior column with posterior 

Figure 1 Plain radiographs of the spine showed osteolytic lesion at 
T12-vertebral body.

Figure 2 Bone scan (Tc-99m MDP) revealed increased tracer uptake 
at right side of T12 vertebra. The rest of skeletal uptake appeared 
unremarkable.
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epidural extension into spinal canal causing anterior 
indentation on conus medullaris but still preserved normal 
signal intensity (Figure 3). Moreover, the MRI showed 
a 3.3 cm × 3.0 cm × 5.9 cm heterogeneously enhancing 
mass at right lower abdomen abutting anterior aspect of 
superficial fascia of right psoas muscle at the level between 
superior endplate of L4 vertebra and inferior endplate of L5 
vertebra, also four enhancing nodules in hepatic segment 
IVa, VI, and VII with restricted diffusion, size up to 1.4 cm,  

probably liver metastasis. The percutaneous transpedicle 
biopsy of T12-vertebra was performed and histopathological 
studies showed short spindle-shaped cells infiltrates as 
fascicular pattern. These cells had round to oval nuclei, 
hyperchromasia, and eccentric nuclei. Large amount of 
eosinophilic cytoplasm was recognized. Mitoses were rarely 
seen (Figure 4). The patient was preliminarily diagnosed 
as Spindle-cell tumor at T12 vertebra. After preoperative 
preparation was done, TES of T12 vertebra was performed 

Figure 3 Magnetic resonance imaging of midsagittal T1-, T2-, and Gadolinium weight and axial T1-, T2-, and Gadolinium weight showed 
abnormal intramedullary lesion at T12 vertebra involving from anterior to posterior column with posterior epidural extension into spinal 
canal causing anterior indentation on conus medullaris.

Figure 4 Microscopic histopathologic finding from percutaneous transpedicle biopsy of twelfth thoracic spine showed short spindle-
shaped cells infiltrated as fascicular pattern. These cells had round to oval nuclei, hyperchromasia, and eccentric nuclei. Large amount of 
eosinophilic cytoplasm was recognized. Mitoses were rarely seen. (A: H&E ×40, B: H&E ×100).

A B
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in one-stage posterior only approach (Tomita’s technique) (15)  

by Dr. Piyaskulkaew, Dr. Kunakornsawat and orthopaedics 

spine team. The upper resection margin was intervertebral 

disc T11–12 and the lower end resection margin was 

intervertebral disc T12–L1 where the tumor was not 
involved. A straight vertical midline incision was made 
over the spinous processes from T10 to L2. The paraspinal 
muscles were dissected from spinous processes and the 
laminae, and resected laterally. The biopsy tract was 
carefully resected in standard technique. After successful 
exposure, superior articular process of the T12, the spinous 
process and the inferior articular process of the T11 were 
osteotomized and removed with the attachment of soft 
tissue tumor mass infiltrated into the paraspinal muscles, 
including the ligamentum flavum (Figure 5). Then, T12 
nerve roots and segmental arteries were identified bilaterally, 
ligated and cut (Figure 6). The blunt dissection was done 
on both sides through the plane between the pleura and the  
T12-vertebral body. Both of lateral sides of the T12-
vertebral body were continually dissected, the aorta was 
carefully dissected posteriorly from the anterior aspect of 
the vertebral body with a spatula. After all of the structures 
in all planes were identified, the discectomy of T11–12 
and T12–L1 were performed. The anterior and posterior 
longitudinal ligaments were also removed. The mobility of 
the T12-vertebral body was checked to ensure a complete 
corpectomy and then rotated around the spinal cord 
and removed carefully to avoid injury to the spinal cord  
(Figure 7). The Titanium mesh cage filled inside with 
autologous iliac bone graft was applied for the anterior 
supporting structure and pedicular screws, rods and cross-
linked bars were applied from T10 to L2 as posterior 
structural support (Figure 8). The operative time was 7 
hours and intraoperative blood loss was 1,100 mL. The 
surgically resected tissue was sent to the department 
of pathology for histopathological examination. The 
section showed encapsulated mass with diffuse fascicle 
of neoplastic cells infiltrates. The cells have spindle-

Figure 5 Superior articular process of the T12 vertebra, the 
spinous process and the inferior articular process of the T11 
vertebra were osteotomized and removed.

Figure 7 A complete anterior and posterior vertebral column of 
T12-vertebra after total en bloc spondylectomy.

Figure 6 Proximal stump of T12 nerve roots and segmental 
arteries after ligated and cut.
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shaped and large atypical cells, oval nuclei, vesicular 
chromatin, fine chromatin, and eosinophilic cytoplasm. 
Resection margins were free of tumor (Figure 9) .  
The specific immunohistochemistry studies showed positive 

for desmin, smooth muscle actin, muscle specific actin, 
cytokeratin (AE1/AE3), h-caldesmon (Figure 10). The final 
diagnosis was leiomyosarcoma. The postoperative X-ray 
was shown in (Figure 11). A few days later, the patient 
underwent explore laparotomy with tumor resection at 
right psoas muscle with retroperitoneal lymph nodes 
resection. The surgically resected tissue was also sent 
for histopathological examination and the report were 
similarly. Finally, the patient was diagnosed as primary 
leiomyosarcoma of twelfth thoracic vertebra with liver 
metastasis. After surgery, the overall symptoms were 
relieved gradually and the motor power of hip flexors 
were improved bilaterally from grade II to grade IV. 
After discharge, the patient was continually treated with 
chemotherapy. Six months of follow-up, no clinical 
symptoms or signs of local recurrence were detected.

Discussion

Leiomyosarcoma is one of the most aggressive soft 
tissue sarcomas, which originates from mesenchymal 

Figure 8 Titanium mesh cage filled inside with autologous iliac 
bone graft was applied for the anterior supporting structure 
and pedicular screws and rods were applied from T10 to L2 as 
posterior structural support.

Figure 9 Microscopic histopathologic finding from twelfth thoracic spine showed encapsulated mass with diffuse fascicle of neoplastic cells 
infiltrated. The cells had spindle-shaped and large atypical cells, oval nuclei, vesicular chromatin, fine chromatin, and eosinophilic cytoplasm. 
Resection margins were free of tumor (A: H&E ×40, B: H&E ×100, C: H&E ×100).

Figure 10 Specific immunohistochemistry studies showed positive for desmin (A), smooth muscle actin (B), and cytokeratin (AE1/AE3) (C) 
(magnification ×100).

A B C

A B C
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cells. These cells tend to differentiate into smooth 
muscle cells (16), frequently occur in uterus, abdominal 
viscera, retroperitoneal space, and soft tissue of the 
extremities. Primary leiomyosarcoma of spine is an 
extremely rare condition. The diagnosis are made by 
excluded the possibility of the spinal metastasis from the 
other primary source. Immunohistochemistry studies 
are the important investigation to confirm the diagnosis 
of leiomyosarcoma, especially in differentially diagnoses 
from other type of carcinomas. From the previous studies, 
primary leiomyosarcoma of the spine have been reported 
only 12 cases (17-28). This case was the 13th case, which 
summarized in the Table 1. The first case report was 
published by Lo et al. in 1995 with the eighth thoracic 
vertebral lesion, causing compression of the spinal cord. 
The most common site of the spine was thoracic spine in  
7 cases, followed by cervical spine 2 cases, lumbar spine 
2 cases, and sacrum 2 cases. The female:male ratio was 
10:3 and the average age of the patients at the time of 
the diagnosis were 49.38 years old (23–75 years old).  
The treatment of primary leiomyosarcoma of the spine 
remains controversial depends on the patient’s age, 
location of the tumor, size of the tumor, and staging of 
the tumor. According to the studies, 5 cases were treated 
with surgical resection alone, 4 cases were treated with 
surgical resection combined with radiation, 1 case was 
treated with surgical resection combined with radiation and 
embolization, 1 case was treated with surgical resection and 
chemotherapy, 1 case was treated with surgical resection 

and embolization, and 1 case was treated with radiation 
alone. The overall prognosis was poor. After the diagnosis 
was made. two cases had died 6 months later due to 
metastasis, 1 case had died 2 years after due to cachexia, 
2 cases were loss follow up, and 8 cases are still follow up  
(6 months to 2 years follow-up). According to Gladdy et al.  
reported in 2013 (29), the predictor of the survival and 
recurrence of primary leiomyosarcoma, only high grade 
and size were significant independent predictors of disease-
specific survival. Significant independent predictors for 
local recurrence were size and margin, whereas predictors 
for distant recurrence were size and grade. Site was not 
an independent predictor of recurrence; however, late 
recurrence (>5 years) occurred in 9% of abdominal/
retroperitoneal and 4% of extremity lesions but the 
recurrence rate of primary leiomyosarcoma of the spine 
still not known, In our patient, the diagnosis was made 
from the clinical presentation, physical examination, 
laboratory findings, images studies from the previous 
hospital and confirmation by tissue biopsy before planning 
the definite treatment. At that time, the diagnosis 
was primary leiomyosarcoma of the twelfth vertebra. 
Unfortunately, the disease was progress rapidly with 
tumor extension to psoas muscle and liver metastasis. The 
patient was continually treated with chemotherapy. During  
6 months of follow-up, no clinical symptoms and signs of 
local recurrence or contiguous spreading were detected. 

In conclusion,  primary leiomyosarcoma of  the 
spine is an extremely rare and difficult to diagnosis. 
Immunohistochemistry studies are very important for 
confirmation of the diagnosis. Standard treatment remains 
controversial. However, surgical resection is still treatment 
of choice. One of the most effective surgical options is 
TES, which give the better outcome and minimize local 
recurrence, if indicate.
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Figure 11 The postoperative radiographs of thoracolumbar 
spine after total en bloc spondylectomy of T12 vertebra and 
reconstruction with the Titanium mesh cage filled inside with 
autologous iliac bone graft for the anterior supporting structure 
and pedicular screws, rods and cross-linked bars were applied from 
T10 to L2 as posterior structural support.
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