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Objective: To determine prevalence, demographic data and clinical presentation of primary vertebral tumors.
Material and Method: A retrospective study of the primary spine tumor specimens  from Siriraj bone tumor registry from
1996 to 2010.
Results: From the study, primary spinal tumors constituted 85 of 1,679 bone tumor cases (5.06%). The common benign
spinal tumors were giant cell tumor and hemangioma. The common malignant spinal tumors were chordoma, chondrosarcoma,
and osteosarcoma. The mean age of presentation was 44.68 years. Fifty-three percent of tumors occurred in females. Pain
was the most common presenting symptom, occurring in 73.53% of malignant and 52.94% of benign tumors. Neurological
involvement occurred in 25% of malignant tumor. Malignant lesions predominated in the sacral region while the most
common location of benign specimens was thoracic region.
Conclusion: The present study was the first demographic study of primary spinal tumor in Thai showed variety of prevalence
when compared with similar studies based on Western patients. Whether these results reflect differences in the population,
race and data collection method.
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Primary bone tumors are uncommon that
represent between 2.8-13% of all bone tumors(1).
However, the true prevalence is unknown because of
lacking tissue diagnosis in benign lesions. The
prevalence of primary spinal tumors in Thailand has
not been well studied. The objective of this study was
to obtain the data on the prevalence, demographics
data of primary spinal tumors from Department of
Orthopedics Surgery and Department of pathology,
Faculty of Medicine Siriraj Hospital, during 15-year
period.

Material and Method
This retrospective descriptive study that

reviewed from Siriraj Bone Tumor Registry between
January 1996 to December 2010. Patient’s demographic
data including gender, age, clinical presentation,

duration of symptom, number and location of
involvement were collected. The locations of
involvement were divided into 5 levels (cervical,
thoracic, lumbar, sacrum and coccyx). The pathological
results were review and classified into two groups;
benign and malignant tumors. The patients with
hematologic malignancy were excluded in the present
study. The data were analyzed by using SPSS and
reported with descriptive statistics. Categorical data
were compared with Chi-squared tests. Continuous data
were compared with student t-tests. The present study
was approved by the Ethic Committee of the Faculty of
Medicine Siriraj Hospital (reference number EC038/
2012).

Results
Eighty-five primary spinal tumors that are

5.06% (85/1,679) of primary bone tumors were founded.
The patient ages ranged from 5 to 94 years old with
mean age of 44.68 years. Forty patients were male
(47.05%). The most common location of specimens were
from sacrum (n = 42/85, 48.27 %), thoracic and lumbar
(n = 17/85, 20%). Chordoma was the most common tumor
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(n = 33/85, 38.82%). The other common tumors were
giant cell tumor (n = 10/85, 11.76%), and hemangioma
(n = 8/85, 9.41%). The number of malignant spinal
tumors (n = 56/85, 65.88%) was 2 times of the benign
tumors. The common malignant tumors were chordoma
(n = 33/56, 58.93%), chondrosarcoma (n = 6, 10.71%)
and osteosarcoma (n = 6, 10.71%). The patients’ mean
age was 46.97 years while the mean age of benign tumor
group was 35.65 years. The common benign tumors
were giant cell tumors (n = 10/29, 34.48%), hemangioma
(n = 8/29, 27.58%), osteoblastoma (n = 3/29, 10.34%),
and osteochondroma (n = 3/29, 10.34%). The demo-
graphic data was shown in Table 1.

Malignant lesions predominated in the sacrum
(n = 34/56, 60.71%), lumbar (n = 10/56, 17.86%) and
thoracic region (10.71%, 6/56). While, the common
location of benign specimens were thoracic (n = 11/29,
37.93%), sacrum (n = 8/29, 27.58%).

Pain was the most common presenting
symptom (69.41%) that affecting 52.94% of the benign
and 73.53% of the malignant tumors. Mass was the
presenting feature in 16.47% of patients. Neurological
involvement was seen only 5.88% of those with
benign lesions (nerve compression) and 25% of
patients with malignant tumors. However, the spinal
cord compression in malignant tumors were found
41.18%.

Fifty-three percent tumors occurred in females.
Malignant lesions significantly affected females (p =
0.031). This characteristic was reversed in benign
tumors, where most of patients were males.

There were 14 children aged under 18 years
with a mean age of 14.43 years, whereas the mean age
of the adults was 50.73 years. Half of the children had
benign tumors in contrast to the majority of adults in
which 68% of the cases were malignant tumors. The
common tumors in children were osteoblastoma,
osteoid osteoma, chondrosarcoma and osteosarcoma.
The common presenting symptom was pain (69.23%).
The neurological symptom was 30.76%.

Discussion
By comparing the frequency of primary spinal

tumors in the present study with those from the
previous study of the Kelly et al(2), the Mayo Clinic(3)

and Sundaresan et al(4). The authors found the same
groups of common tumors as giant cell tumor,
hemangioma, chordoma, chondrosarcoma and Ewing
sarcoma. Nevertheless, there were differences observed
in the relative frequency of various tumors recorded in
previous published reports and in our registry that was

shown in Table1.
In the present study, the frequency of among

the malignant tumors (65.88%) was same as previous
report(2,3,5). The most common primary malignant tumor
of spine was chordoma (58.93%) that compared to
previous reported from the Kelly et al (51.85%), and
from and the series of the Mayo Clinic (11.88%). These
findings might be influenced by the fact that the number
of tumors in each series resulted in difference
prevalence. The common sites of chordoma were the
cranial and caudal ends(6,7). In present study, all
chordomas were found in sacrum. The prevalence of
chordoma as a primary sacral tumor in this series was
61.9% (26/42) of tumors that affected sacrum. However,
Bohlman et al(8) reported that 40% of chordoma
constituted of malignant tumors in the  cervical spine.
McMaster et al(9) reported on 400 cases of chordoma
over a 22 year period. Of these 131 occurred in the true
vertebrae and 117 in the sacrum.

There was a slight female predilection for
primary spinal tumors (52.95%) especially in malignant
tumors. Chordoma, chondrosarcoma, giant cell tumor,
osteosarcoma, eoisiophillic granuloma occurred more
frequently in women than men that contrast with Chi et
al that chordoma and chondrosarcoma were found more
in male. Osteoblastoma and osteochondroma have a
male predominance same as Chi et al report(10). The
racial predilection was found when compared with
Kelly et al that studied the UK population (Table 2).
The present study found no case of chondroma,
epithelioid hemangioendothelioma, malignant giant cell
tumor, fibrosarcoma and reticulosarcoma. However,
Kelly’s study found no report of malignant fibrous
histiocytoma. Additionally, proportion of benign tumor
is the same about 34%.

In present study, pain was found about 69%
of the cases. Neurological involvement was 5.88% in
benign lesions and 25% in malignant lesions. In contrast
to Beer et al who reported the frequency of pain and
neurological involvement accounted for 79% and 74%
in their series(11).

These differences may be related to local
patterns of practice and referral. Benign tumors are likely
to be under-represented/under reported because some
benign bone lesions such as hemangioma and osteoid
osteoma are not frequently biopsied at our center. When
diagnosis is straight forward as suggested by obvious
benign radiological features, the inclination to perform
a biopsy and report it may be under represented in the
present series for that reason. This may be one reason
why the malignant tumors occur at more than two times
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the frequency as benign tumors. Additionally, our
center is one of tertiary referral institutions in Bangkok.
The primary spinal tumor patients may be referred to
several centers that results in differences in the
spectrum of bone tumors when compared to other
institutions.

Conclusion
The present study was the first demographic

study of primary spinal tumor in Thailand. It showed a
variety of prevalences, when compared with similar
studies, based on Western patients, whether the results
reflected differences in the population, race or data
collection method.
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Type                                              Frequency (%)

Present study Kelly et al Mayo clinic series
(n = 85) (n = 83)* (n = 863)*

Prevalence 5.06% 4.6% 8.65 %
Benign 29/85 (34.12) 29/83 (34.93) 274/863 (31.75)

Hemangioma 8 (27.59) 2 (6.89) 40 (14.60)
Osteoblastoma 3 (10.35) 7 (24.14) 44 (16.05)
Osteochondroma 3 (10.35) 2 (6.89) 26 (9.49)
Osteoid osteoma 2 (6.89) 2 (6.89) 44 (16.05)
Aneurysmal bone cyst 1 (3.45) 6 (20.69) 0
Chondroma 0 1 (3.44) 6 (2.19)
Eosinophilic granuloma 2 (6.89) 1 (3.44) 0
Giant cell tumor (Osteoclastoma) 10 (34.48) 6 (10.68) 98 (35.77)
Epithelioid hemangioendothelioma 0 2 (6.89) 0

Malignant 56/85 ( 65.88) 54/83 (65.06) 589/863 (68.25)
Chordoma 33 (58.93) 28 (51.85) 70 (11.88)
Chondrosarcoma 6 (10.71) 4 (7.40) 109 (18.50)
Osteosarcoma 6 (10.71) 12 (22.22) 87 (14.77)
Round cell sarcoma 5 (8.93) 1 (1.85) 0
Malignant giant cell tumor 0 1 (1.85) 7 (1.19)
Ewing sarcoma 4 (7.14) 3 (1.85) 64 (10.87)
MFH 2 (3.57) 0 8 (1.36)
Fibrosarcoma 0 3 (5.55) 32 (5.43)
Reticulosarcoma 0 2 (3.70) 0

Table 2. Comparison of frequencies of primary spine tumor: Present study, Kelly et al and Mayo clinic

 * exclude myeloma and lymphoma
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⌦  ⌫

 ⌫    ⌫      

 ⌦
⌫ ⌦⌫   ⌦⌫  
⌦ ⌫       ⌫⌫ 
    ⌫⌫     ⌫⌫⌫
 ⌫⌫     
  ⌫ ⌫ ⌫⌫  ⌫ 

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