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Objective: The aim of the present study was to determine the spectrum, frequency and demographics of bone
tumors.
Material and Method: A retrospective study of the 1,001 bone tumor specimens from the files at the Pathology
Department of the Chiang Mai University Hospital, Thailand from 2000 to 2004.
Results: From the study, 41 were non-neoplastic mass lesions, and 960 were neoplastic, with 856 (89%) as
primary and 104 (11%) as metastatic tumors. In the primary tumor group, 654 (76%) cases were of hemato-
logic origin, and 202 (24%) were non-hematologic. The most common benign bone tumors were giant cell
tumor (n = 37), osteochondroma (n = 25), and chondroma (n = 15). The most common malignant bone tumors
were lymphoma-leukemia (n = 583), metastatic malignancy (n = 104), plasma cell myeloma (n = 71), and
osteosarcoma (n = 58).
Conclusion: The present study showed a higher frequency of osteosarcoma (68%), lower frequencies of
chondrosarcoma (12%) and Ewing sarcoma (4%) among primary non-hematologic malignant bone tumors
when compared with similar studies based on Western patients. Whether these differences reflect differences in
the ethnic population or in practice patterns remains to be determined.
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Among the varieties of human neoplasms,
bone tumors are relatively uncommon. However, they
are diverse in their pathologic features and range in
their biologic potential from the innocuous to the rapid-
ly fatal. This diversity makes it critical to accurately
diagnose, stage, and treat tumors appropriately, so that
the patients can survive and maintain optimal function
of the affected body part(1).

The precise incidence of bone tumors is not
known as many benign lesions are not biopsied. In
general, bone sarcomas account for only 0.2% of all
neoplasms(2). Despite the low incidence, bone sarcoma
accounted for 36% of major limb amputations in
the hospital(3). The frequency of bone tumors in the
northern part of Thailand has not been well studied. It
was previously reported that bone cancer accounted
for 0.7% of all cancer cases in Chiang Mai University
Hospital, which is the largest tertiary health care pro-
vider in this area(4). Since this is somewhat higher than
the value reported in a series from Western countries,
accurate information of the bone tumor distribution
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in this part of the world would be of value for iden-
tifying any differences in specific tumor types. Hence,
the objective of the present study was to obtain
accurate data on the spectrum, frequency and demo-
graphics of bone tumors in Chiang Mai University
hospital, Thailand during a 5-year period.

Material and Method
This was a descriptive retrospective study

of all clinical and pathological data from bone tumor
specimens including bone marrow biopsies submitted
to the Pathology Department of Chiang Mai Univer-
sity Hospital from 2000 to 2004. The parameters studied
included pathological diagnosis, age and gender of
the patients and location of the tumors. The tumors
were classified according to the recent WHO classifi-
cation of bone tumors(2). Locations were divided into
8 groups, craniofacial, vertebra including sacrum,
scapula, clavicle, rib, sternum, pelvic bone, bones of
limbs, and bone marrow biopsy. The data were sum-
marized using Intercooled Stata 8.0. This project was
approved by the Research Ethics Committee, Faculty
of Medicine, Chiang Mai University (reference number
172/2004).

Results
There were a total of 1,001 tumor specimens

(Table 1). Patient ages ranged from 7 months to 88 years
with median age of 44.2 years (Table 2). Five hundred
and fifty patients were male (54.9%). The majority of
the specimens were from bone marrow biopsies (n =
664, 66.3%), followed by bones of limb (n = 222, 22.2%),
craniofacial bones (n = 45, 4.5%), vertebra and sacrum
(n = 34, 3.4%), pelvic bone (n = 22, 2.2%), scapula (n =
6, 0.6%), clavicle (n = 4, 0.4%), rib (n = 3, 0.3%), and
sternum (n=1, 0.1%).

Hematologic neoplasms were the most
common group of tumors (n = 654, 65.3%). The other
common groups of tumors were miscellaneous tumors
(n = 119, 11.9%), osteogenic tumors (n = 76, 7.6%),
cartilaginous tumors (n = 57, 5.7%), and giant cell
tumors (n = 37, 3.7%) (Table 1). After excluding the
non-neoplastic bone lesions (n = 41), the number of
malignant bone tumors (n = 854, 89.0%) was eight
times of thebenign tumors (n = 106, 11.0%). Excluding
metastatic tumors, there were 856 (89.2%) primary
tumors including 654 (76.4%) hematologic malignan-
cies and 202 (23.6%) non-hematologic tumors.

The three most common bone lesions found
in the present study were lymphoma and leukemia (n =
583, 58.2%), metastatic malignancy (n = 104, 10.4%),

Table 1. Frequency of bone tumors

Tumors (% in group)

Cartilaginous tumors
- Osteochondroma (43.9)
- Chondroma (26.3)
- Chondroblastoma (10.5)
- Chondromyxoid fibroma (1.8)
- Chondrosarcoma (17.5)

Osteogenic tumors
- Osteoma (18.4)
- Osteoid osteoma (3.9)
- Osteoblastoma (1.3)
- Osteosarcoma (76.3)

Fibrogenic tumors
- Desmoplastic fibroma (100.0)

Fibrohistiocytic tumors
- Benign fibrous histiocytoma (16.7)
- Malignant fibrous histiocytoma (83.3)

Ewing sarcoma / peripheral PNET

Hematologic neoplasms
- Leukemia-lymphoma (89.1)
- Plasma cell myeloma (10.9)

Giant cell tumor

Chordoma

Vascular tumors
- Hemangioma

Miscellaneous tumors
- Adamantinoma of jaw bone (8.4)
- Metastatic malignancy (87.4)
- Mixed tumor of long bone (0.8)
- Sarcoma, not otherwise specified (3.4)

Miscellaneous lesions
- Aneurysmal bone cyst (7.3)
- Simple bone cyst (14.6)
- Fibrous dysplasia (24.4)
- Osteofibrous dysplasia (12.2)
- Non-ossifying fibroma (5.1)
- Langerhans cell histiocytosis (9.8)
- Bone cysts associated with

dental structures (24.4)
- Juvenile xanthogranuloma (2.4)

Total

Total, n (%)

    57 (5.7)
    25 (2.5)
    15 (1.5)
      6 (0.6)
      1 (0.1)
    10 (1.0)

    76 (7.6)
    14 (1.4)
      3 (0.3)
      1 (0.1)
    58 (5.8)

      1 (0.1)
      1 (0.1)

      6 (0.6)
      1 (0.1)
      5 (0.5)

      3 (0.3)

  654 (65.3)
  583 (58.2)
    71 (7.1)

    37 (3.7)

      5 (0.5)

      2 (0.2)
      2 (0.2)

   119 (11.9)
    10 (1)
   104 (10.4)
      1 (0.1)
      4 (0.4)

    41 (4.1)
      3 (0.3)
      6 (0.6)
    10 (1.0)
      5 (0.5)
      2 (0.2)
      4 (0.4)
    10 (1.0)

      1 (0.1)

1001 (100.0)
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and plasma cell myeloma (n = 71, 7.1%) (Tables 1, 2).
The primary non-hematologic bone tumors (n = 202)
included 106 (52.5%) benign and 96 (47.5%) malignant
lesions. The common benign lesions were giant cell
tumor (n = 37), osteochondroma (n = 25), and chon-
droma (n = 15). The common malignant lesions were
osteosarcoma (n = 58), chondrosarcoma (n = 10), and
adamantinoma of the jaw (n = 10).

Discussion
By comparing the frequency of bone tumors

in the present study with those from the large series of
the Mayo Clinic(5), the U.S.Surveillance Epidemiologic
and End Results (SEER) Program(6), and the report of
Dorfman HD, et al(7); the authors found the same groups
of common tumors as hematologic bone tumors,
osteosarcoma, osteochondroma, chondrosarcoma, and
giant cell tumors. Excluding adamantinoma of the jaw,
86/192 (44.8%) of the primary non-hematologic bone
tumours were malignant compared to 63.0% in the
latest AFIP fascicle(8) (Table 3). In the present study,
the frequency of chondrosarcoma among the primary
non-hematologic malignant lesions (11.6%) is not as
high as those reported from the Mayo Clinic (25.1%),
the SEER (30%), the Dorfman HD, et al (25.8%)(7) and
the latest AFIP fascicle(8) (26.9%). However, it correlates
very well with the frequencies of chondrosarcoma cases
from two other centers in Thailand, Chulalongkorn
(10.3%) and Siriraj (9.5%) Hospitals(9,10)

As the most common primary non-hemato-
logic malignant tumor of bone, the frequency of osteo-
sarcoma in the present series is relatively high (67.4%)

Table 3. Comparison of the frequencies of primary non-hematologic bone tumors: Chiang Mai University and Mayo
clinic(8)

CMU total CMU malignant Mayo total Mayo malignant
    N (%)         N (%)     N (%)          N (%)

Cartilaginous   57 (29.7)      10 (11.6)    (37.6)         (26.9)
Osteogenic   76 (39.6)      58 (67.4)    (32.0)         (41.2)
Fibrogenic     1 (0.5)        1 (1.2)      (3.7)           (5.8)
Ewings     3 (1.6)        3 (3.5)      (7.5)         (11.8)
Histiocytic     6 (3.1)        5 (5.8)      (1.3)           (1.8)
Vascular     2 (1.0)        0 (0)      (3.1)           (2.3)
Giant cell   37 (19.3)        0 (0)      (8.1)           (0.7)
Chordoma     5 (2.6)        5 (5.8)      (5.3)           (8.4)
Sarcoma NOS     4 (2.1)        4 (4.6)  Not listed       Not listed
Mixed tumor     1 (0.5)        0 (0)  Not listed       Not listed

Total 192 (100)      86 (100) 7742 (100)       4882 (100)

CMU = Chiang Mai University; NOS=Not otherwise specified

compared to those reported from the same two univer-
sity hospitals in Bangkok (41.2%, 51.0%)(9,10), from
the Mayo Clinic (39.8%)(5), from SEER (36%)(6), from
Dorfman HD, et al (35.1%)(7) and from the AFIP fascicle
(41.2%)(8). These findings might be influenced by the
fact that Chiang Mai University hospital is the largest
university hospital in Northern Thailand and it is the
only one hospital in this area that provides the full
spectrum of bone tumor management.

Osteoid osteoma accounted for 13.3% of all
benign bone tumors found in the series of Mayo
Clinic(5). Interestingly, there are only three cases (2.8%,
3 out of 106) in the present study. The present finding
is in keeping with the value of 5.8% reported from
Chulalongkorn Hospital(9).

Specific types of tumors target certain age
groups and anatomic sites(11). As a group, bone neo-
plasms affect all ages and arise in virtually every bone
but most develop during the first few decades of life
and have a propensity to originate in the long bones of
the extremities(1). In the present study, approximately
60% of non-hematologic bone tumor cases were younger
than 30 years (data not shown). And by excluding the
bone marrow biopsy specimens, bones of limbs were
the major site affected (222/337, 65.9%). The predilec-
tion of bone in specific tumor types (Table 2) correlates
very well with the results of previous reports(1,2,5,8,9,12,13).

In conclusion, the present series summarizes
the data available on 1001 bone tumors from a single
health care center in terms of the tumor subtype, fre-
quency, site of occurrence and patient demographics.
This is the first report of this sort from the Northern
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region of Thailand based on WHO 2002 diagnostic
criteria. While a similar spectrum is seen in these cases
when compared to studies on Western populations,
some differences emerge (Table 3). A lower percentage
of bone tumors seen in our centre are malignant (44.8%,
86 out of 192) compared to 63.0% in the latest AFIP
fascicle(8). Of interest, the present study showed a
higher frequency of osteosarcoma (67.4%, 58 out of
86) and lower frequencies of chondrosarcoma (11.6%,
10 out of 86) and Ewing sarcoma (3.5%, 3 out of 86)
amongst the primary malignant bone tumors, and a
lower frequency of osteoid osteoma (2.8%, 3 out of
106) among primary benign bone tumors. These
differences may be related to local patterns of practice
and referral. For example, some benign bone lesions
such as osteoid osteoma are not frequently biopsied at
our center, whereas there are many cases of giant cell
tumor. Secondly, our centre is a tertiary referral institu-
tion and the spectrum of bone tumors may differ for
primary or secondary health care providers. Our center
does not have a large pediatric patient population and
some tumors such as Ewing sarcoma may be under-
represented in the present series for that reason.
Alternatively, some tumors like osteogenic sarcoma
can have a genetic predisposition that may differ in
different racial groups and subpopulations. Further
studies on cases from the presented patient population
can help establish to what extent there are differences
in tumor demographics among specific ethnic popula-
tions.
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การศึกษาชนิดของเน้ืองอกกระดูกของผู้ป่วยจำนวน 1,001 ราย จากคณะแพทยศาสตร์เชียงใหม่ตาม
WHO Classification ปี 2002

จงกลณ ี เศรษฐกร, สุรีย์  เลขวรรณวิจิตร, โอฬาร  อาภรณช์ยานนท,์ สำเริง  รางแดง, ปราโมทย ์ วณิตย์ธนาคม,
ศราวุธ  คงการคา้, เรืองรอง  ชีพสัตยากร, ชรินทร ์ ยาอนิทร,์ พอล เอส  ธอรน์เนอร์

จุดประสงคข์องการศกึษานี ้คือ (1) เพ่ือศึกษาความถีข่องเนือ้งอกกระดกูชนิดต่างๆทีพ่บ ณ คณะแพทยศาสตร์
มหาวทิยาลยัเชยีงใหม ่และ (2) เพือ่ศกึษาอาย ุและ เพศ ของผูป่้วยเนือ้งอกกระดกูและตำแหนง่ทีเ่กดิโรค พบวา่จาก
บันทกึของภาควชิาพยาธวิทิยา มีช้ินเนือ้ส่งตรวจทีเ่ปน็เนือ้งอกกระดกูทัง้หมด 1,176 ช้ิน จากผูป่้วย 1,001 ราย ซ่ึงใน
จำนวนนี ้เปน็กอ้นทีค่ลา้ยเนือ้งอก 41 ราย และ เปน็กอ้นเนือ้งอก 960 ราย กอ้นเนือ้งอกแบง่ออกเปน็เนือ้งอกปฐมภมิู
856 (89%) ราย และ มะเรง็ทีก่ระจายมาจากอวยัวะอืน่ 104 (11%) ราย ในกลุม่เนือ้งอกปฐมภมิูนัน้ เปน็เนือ้งอกทีมี่
ตน้กำเนดิมาจากเซลลเ์มด็เลอืด 654 (76%) ราย และ เปน็เนือ้งอกทีไ่ม่ไดมี้ตน้กำเนดิมาจากเซลลเ์มด็เลอืด 202 (24%)
ราย เนือ้งอกชนดิ benign ทีพ่บบอ่ย คอื giant cell tumor (n = 37), osteochondroma (n = 25), และ chondroma
(n = 15) เนือ้งอกชนดิ malignant ทีพ่บบอ่ยไดแ้ก ่lymphoma-leukemia (n = 583), metastatic malignancy (n =
104), plasma cell myeloma (n = 71), และ osteosarcoma (n = 58) เปน็ทีน่า่สนใจวา่ในการศกึษานีพ้บความถีข่อง
เน้ืองอกชนิด osteosarcoma สูงกว่าท่ีพบในคนผิวขาว แต่กลับพบ chondrosarcoma และ Ewing sarcoma ได้น้อยกว่า


