
Abstract. Background/Aim: The purpose of this study was to
analyze the incidence and survival in all sarcomas based on
year of diagnosis, anatomical site, grade, stage, and age of
patient. Materials and Methods: The Surveillance,
Epidemiology, and End Results (SEER) database was queried
for the years 1975 to 2009 and included 18 registries across
the United States representing 28% of the national population.
Incidence rates for 2005-2009 and five-year survival rates for
2000-2004 were calculated for all categories of sarcomas for
multiple key variables. Results: Sarcomas are rare, with most
occurring in fewer than 5 per 1,000,000. The most common
were leiomyosarcoma, Kaposi sarcoma, malignant fibrous
histiocytoma, liposarcoma and fibrosarcoma. Survival was
poorer for those with more advanced grade, stage, and age at-
diagnosis. Most sarcomas affected the lower extremities,
followed by the upper extremities and torso. Pelvic tumors
were less common, but generally led lower survival than
lesions of the extremities. Conclusion: The epidemiology of
sarcomas varies widely by type and other variables. Incidence
and survival data provide valuable information for patient
counseling and may have implications in understanding the
natural history of sarcoma. This study represents the most
recently updated comprehensive report on all types of
sarcomas in the United States.

Musculoskeletal sarcomas are a heterogenous group of rare
malignant tumors involving bone and soft tissue. Sarcomas
represent a small proportion of overall malignancies in most
studies, varying from 0.7-1% for adult soft tissue, 0.2% for
adult bone, 4-8% for pediatric soft tissue, and 5% for
pediatric bone lesions (1-3). Because of the relative rarity of
sarcomas and musculoskeletal tumors compared to

carcinoma, lymphoma, leukemia and cancer affecting other
sites, they are frequently lumped homogenously together in
large-scale epidemiological reports. Useful data are difficult
to extract and most statistics on individual types of sarcomas
are based on retrospective series from large academic centers
(4-6) or registries from smaller populations (7, 8). 

The purpose of this study was to analyze the incidence
and survival for all types of musculoskeletal sarcomas in the
United States based on year of diagnosis, anatomic site,
grade, stage, and age of patient. The Authors were unaware
of any prior recent studies of similar nature and scope. 

Materials and Methods
The National Cancer Institute’s Surveillance, Epidemiology and End
Results (SEER) program is the only comprehensive database in the
U.S. that includes stage at time of diagnosis and patient survival
data (9). For this study, incidence data between 1975 to 2009 (most
recent year of complete data entry) were drawn from the original
nine SEER registries consisting of the metropolitan areas of Atlanta,
Detroit, San Francisco-Oakland, and Seattle-Puget Sound, and the
states of Connecticut, Hawaii, Iowa, New Mexico, and Utah. These
areas represent approximately 9.5% of the total U.S. population.
Survival data were evaluated from SEER 18, which includes the
additional registries of Los Angeles, San Jose-Monterey, rural and
greater Georgia, Alaska, greater California, Kentucky, Louisiana,
and New Jersey. These areas represent approximately 28% of the
total U.S. population (9). SEER*Stat computer programming was
used for survival, incidence over time, and most recent incidence.
For survival data based on year of diagnosis, the years 1975 to 2004
(five-year lag time for five-year survival) were examined. For
survival data based on site, age at-diagnosis, grade and stage, the
years 2000 to 2004 were used in order to provide with the most
recent data and to eliminate the likely effect of lower survival rates
in earlier years. Although SEER was established in 1973, the first
two years’ data were believed to be less organized and therefore
omitted from this study. 

Incidence rates were age-adjusted based on the U.S. year 2000
standard population to account for the progressive aging of the U.S.
population and generally higher incidence of tumors in elderly
patients. Relative survival was calculated using an actuarial method
to eliminate the rate of death attributable to other causes in a
comparable cohort in the general population. The clinical staging
scheme used was SEER historic stage A, which includes localized,
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in organ of origin, regardless of size; regional, extension into
adjacent tissues or lymph nodes; and distant (metastasis). Tumors
were divided histologically in SEER based on four grades: I, well-
differentiated; II, moderate/intermediate differentiation; III, poorly
differentiated; and IV, undifferentiated or anaplastic (9). Individual
four-digit histology codes were grouped into major histological
groups by two fellowship-trained orthopaedic oncologists (JLM,
TJS). Age intervals included 0-4, 5-29, 30-59, and greater than 60
years. Anatomic groups were lower limb (bone, soft tissue, skin),
upper limb including scapula (bone, soft tissue, skin), pelvis, spine,
and trunk (retroperitoneum, ribs). Tumors of the extremities were

further separated into those that affected long bones, short bones (of
the hands and feet), and soft tissue.

Results

The five-year survival and incidences for each category of
sarcomas are represented according to race and gender, grade
and stage, anatomical site, and age at diagnosis (Tables I-V).
The overall changes in incidence over the past two and a half
decades have been minor for common musculoskeletal
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Table I. Average annual, age-adjusted incidence rates, per 100,000 persons, for race/gender groups1 (case counts in parentheses). 

Sarcoma Type WM BM AM WF BF AF

MFH 0.9 (1279) 0.4 (77) 0.4 (58) 0.3 (620) 0.3 (75) 0.3 (62)
Chordoma 0.1 (199) 0 (10) 0.1 (17) 0.1 (134) 0 (70) 0.1 (18)
Ewing sarcoma/PNET 0.4 (595) 0.2 (42) 0.2 (44) 0.3 (391) 0.1 (36) 0.2 (35)
Adamantinoma 0 (9) 0 (0) 0 (3) 0 (8) 0 (2) 0 (1)
Chondrosarcoma 0.4 (609) 0.3 (64) 0.1 (27) 0.3 (501) 0.2 (51) 0.2 (34)
Osteosarcoma 0.4 (577) 0.4 (100) 0.2 (40) 0.3 (445) 0.4 (113) 0.3 (52)
Rhabdomyosarcoma 0.3 (423) 0.3 (89) 0.2 (42) 0.2 (330) 0.3 (79) 0.1 (20)
Leiomyosarcoma 0.8 (1178) 0.6 (100) 0.4 (59) 1.2 (2087) 1.9 (467) 1 (201)
Synovial sarcoma 0.2 (305) 0.2 (41) 0.1 (21) 0.2 (281) 0.1 (29) 0.1 (27)
Liposarcoma 1.1 (1634) 0.7 (139) 0.7 (118) 0.6 (1030) 0.4 (95) 0.4 (82)
Kaposi sarcoma 1 (1471) 2.1 (485) 0.4 (66) 0.1 (146) 0.2 (51) 0 (4)
MPNST 0.2 (275) 0.1 (31) 0.1 (20) 0.1 (220) 0.2 (55) 0.1 (14)
Histiocytic sarcoma1 0 (63) 0 (7) 0 (7) 0 (52) 0 (4) 0 (5)
Fibrosarcoma 0.4 (708) 0.9 (195) 0.3 (64) 0.5 (866) 1 (256) 0.4 (78)
Fibromyxosarcoma2 0.2 (299) 0.1 (23) 0.2 (24) 0.2 (305) 0.1 (30) 0.1 (26)
Myosarcoma 0 (14) 0 (0) 0 (0) 0 (17) 0 (1) 0 (1)
Angiosarcoma3 0.3 (478) 0.3 (47) 0.3 (41) 0.3 (588) 0.3 (60) 0.3 (51)
GIST 0.7 (1062) 1.5 (255) 1.1 (167) 0.5 (850) 1.1 (265) 0.8 (167)
Giant-cell sarcoma4 0.3 (473) 0.2 (40) 0.1 (21) 0.2 (351) 0.2 (45) 0.1 (23)
Sarcoma, NOS 0.6 (821) 0.6 (97) 0.3 (45) 0.4 (784) 0.6 (150) 0.4 (76)
Spindle-cell sarcoma 0.2 (334) 0.2 (34) 0.1 (23) 0.2 (276) 0.2 (53) 0.1 (27)
Small-cell sarcoma 0 (22) 0 (6) 0 (1) 0 (28) 0 (2) 0 (3)
Epithelioid sarcoma 0.1 (112) 0.1 (13) 0 (8) 0.1 (93) 0.1 (14) 0 (7)
Undifferentiated sarcoma 0.1 (82) 0.1 (13) 0 (7) 0.1 (99) 0.1 (12) 0 (9)
Desmoplastic small round cell tumor 0 (63) 0.1 (27) 0 (6) 0 (27) 0 (6) 0 (3)
Stromal sarcoma, NOS 0 (12) 0 (3) 0 (4) 0 (60) 0.1 (22) 0 (8)
Embryonal sarcoma 0 (13) 0 (2) 0(3) 0 (9) 0 (5) 0 (4)
Clear-cell sarcoma5 0 (42) 0 (6) 0 (1) 0 (26) 0 (8) 0 (2)
Malignant chondroblastoma 0 (13) 0 (1) 0 (0) 0 (1) 0 (0) 0 (0)
Malignant granular cell tumor 0 (11) 0 (0) 0 (0) 0 (13) 0 (9) 0 (1)
Alveolar soft part sarcoma 0 (11) 0 (11) 0 (5) 0 (18) 0 (9) 0 (7)
Malignant glomus tumor 0 (4) 0 (0) 0 (0) 0 (11) 0 (1) 0 (0)
Adenosarcoma 0 (2) 0 (0) 0 (0) 0.1 (238) 0.2 (47) 0.2 (31)
Endometrial stromal sarcoma 0 (0) 0 (0) 0 (0) 0.3 (524) 0.4 (109) 0.3 (59)
Clear-cell sarcoma of kidney 0 (15) 0 (2) 0 (0) 0 (10) 0 (0) 0 (0)
Carcinosarcoma, NOS 0.1 (192) 0.1 (20) 0.1 (10) 0.8 (1465) 1.8 (390) 0.1 (113)
Carcinosarcoma, embryonal type 0 (0) 0 (0) 0 (0) 0 (4) 0 (1) 0 (0)
Gliosarcoma 0.1 (138) 0.1 (18) 0.1 (10) 0.1 (100) 0 (5) 0 (10)

1. WM, white male; WF, white female; BM, black male; BF, black female; AM, Asian male; AF, Asian female; MFH, malignant fibrous
histiocytomas; PNET, primitive/peripheral neuroectodermal tumor; MPNST, malignant peripheral nerve sheath tumor; GIST, gastrointestinal stromal
sarcoma; NOS, not otherwise specified. Survival is rounded to the nearest 1%. Incidence is based per 100,000. 1including malignant histiocytosis,
Langerhans cell sarcoma, dendritic cell sarcoma, disseminated Langerhans cell histiocytosis; 2including myxosarcoma and malignant ossifying
fibromyxoid tumor; 3including hemangiopericytoma; 4including malignant giant-cell tumor of soft parts, malignant tenosynovial giant-cell tumor,
and malignant giant-cell tumor of bone.



maligancies, including Ewing sarcoma, liposarcoma,
chondrosarcoma, synovial sarcoma, and osteosarcoma. The
overall incidence of leiomyosarcomas has decreased (Figure 1).

The vast majority of categories of sarcomas had an
incidence between 1 to 5 per 1,000,000. The most common
were leiomyosarcomas, Kaposi sarcomas, malignant fibrous
histiocytomas, liposarcomas and fibrosarcomas. Some
sarcomas demonstrated higher incidences in certain
populations such as leiomyosarcomas in white females,
Kaposi sarcomas in black males, gastrointestinal in black
males, chordoma in elderly adults, fibrosarcoma in middle-
aged adults, and Ewing sarcoma in young adults. Survival was
poorer for those with more advanced grade, stage, and age at
diagnosis. The five-year survival from major musculoskeletal
malignancies has risen since the mid-1970s approximately 5%
to 20%, except for chondrosarcoma. Since the late 1980s,
however, survival has remained relatively stable (Figure 2).
Most sarcomas affected the lower extremities, followed by the
upper extremities and torso. Pelvic tumors were less common,
but generally led to lower survival compared to this of patients
with lesions of the extremities. 

Discussion

The epidemiology of sarcomas varies by type, and the
incidence and survival are valuable information for patient
counseling. This study represents the most recently updated
comprehensive report on sarcomas in the U.S. In addition to
providing data on the more common sarcomas, rarer
malignancies have been included. The findings here reflect
many of the results reported in narrower studies of individual
sarcoma types.

Osteosarcomas had similar incidence rates in white and
black males and females, but appeared to have a slightly
lower incidence in Asians. This was a historically consistent
trend (10). Osteosarcomas occurred in all age groups, with
the 5-29 year age range having the highest incidence. This
group had also the best five-year survival rate. Survival
decreased with higher grade tumors and more advanced stage
of disease. Patients with lesions of the extremities had better
prognoses than these with pelvic or spinal lesions. These
findings for osteosarcoma are similar to those of other reports
(11, 12). A bi-modal age distribution, with a majority in the
under-30 year category, is often described (1, 13), although
others have found it to be a less pronounced peak (7, 14).

Ewing sarcoma was most common in white males,
followed by white females. Consistent with prior literature
(1, 13, 14), Ewing sarcoma was rarer in black individuals.
Survival did not appear to vary significantly with the
documented grade, but this should be expected since Ewing
sarcoma is defined as high-grade (15) and variations in
SEER grade are likely clerical. Those with grossly metastatic
disease had fared worse than those with local disease or
undetectable micrometastases, a consistent trend (16). Ewing
sarcoma of the extremities led to higher survival than that of
the pelvis or spine. Similar to other studies (1, 7, 13,14), the
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Table II. Five-year relative survival probability according to grade and
stage from cases diagnosed within the SEER Program, 2000-2004. -
Denotes N=0 for time period; L/R/D, localized/regional/distant
involvement; MFH, malignant fibrous histiocytomas; PNET,
primitive/peripheral neuroectodermal tumor. Survival is rounded to
nearest 1%. Incidence is based per 100,000.

Sarcoma Total 5-yr survival 5-yr survival 
type cases %*(Grade I/ %* by stage

II/III/IV) (L/R/D) 
(unstaged
excluded 

except for 5)

MFH 2276 95/85/62/52 80/61/11
Chordoma 289 100/93/43/40 84/80/75
Ewing sarcoma / PNET 1154 45/50/56/52 76/67/29
Adamantinoma 18 100/100/-/- 100/100/100
Chondrosarcoma 1156 94/87/49/28 91/76/34
Osteosarcoma 1174 78/75/64/58 78/65/23
Rhabdomyosarcoma 836 50/76/45/48 78/60/21
Leiomyosarcoma 3441 85/73/43/40 76/47/12
Synovial sarcoma 627 94/79/59/43 78/58/11
Liposarcoma 2262 95/86/65/58 90/73/26
Kaposi sarcoma 2401 100/61/83/100 645
MPNST 451 91/79/42/35 72/46/11
Histiocytic sarcoma1 95 -/50/51/18 505
Fibrosarcoma 2153 94/88/79/66 98/95/40
Fibromyxosarcoma2 352 99/89/80/76 96/82/44
Myosarcoma 30 100/89/28/17 93/57/14
Angiosarcoma3 768 74/59/26/27 58/29/10
GIST 1943 83/86/48/50 87/63/39
Giant-cell sarcoma4 317 100/78/46/47 73/43/29
Sarcoma, NOS 1332 83/70/27/30 67/41/6
Spindle-cell sarcoma 539 72/73/39/32 73/31/9
Small-cell sarcoma 41 -/100/64/34 100/48/13
Epithelioid sarcoma 180 75/92/37/44 77/48/16
Undifferentiated sarcoma 59 -/100/0/27 51/44/0
Desmoplastic small round cell tumor 86 -/-/25/22 34/42/7
Stromal sarcoma, NOS 144 94/87/34/24 85/59/21
Embryonal sarcoma 27 -/0/0/66 70/65/30
Clear-cell sarcoma5 59 -/60/39/29 75/36/0
Malignant chondroblastoma 5 -/-/-/0 76/-/-/100
Malignant granular cell tumor 29 -/-/-/0 91/71/100
Alveolar soft part sarcoma 59 100/-/43/67 84/70/32
Malignant glomus tumor 15 100/-/-/- 100/100/-/34
Adenosarcoma 297 94/82/36/61 87/65/25
Endometrial stromal sarcoma 612 97/94/37/37 91/67/45
Clear-cell sarcoma of kidney 37 50/100/0/34 89/65/0
Carcinosarcoma, NOS 1268 63/43/33/25 62/28/13
Carcinosarcoma, embryonal type 2 -/100/-/- 100/-/-
Gliosarcoma 205 -/-/0/7 45

1Including malignant histiocytosis, Langerhans cell sarcoma, dendritic
cell sarcoma, disseminated Langerhans cell histiocytosis; 2including
myxosarcoma and malignant ossifying fibromyxoid tumor; 3including
hemangiopericytoma; 4including malignant giant-cell tumor of soft
parts, malignant tenosynovial giant-cell tumor, and malignant giant
cell tumor of bone; 5All cases were recorded as unstaged.



majority of affected patients were less than 29 years old and
had a better prognosis than more elderly patients. 

Chondrosarcoma had higher incidence rates in males than
females in all races. Survival trends were consistent with those
of other studies (17-23). It was more common with advancing
age, and patients older than 60 years had lower survival rates.
The survival rate dropped precipitously with more advanced
tumor grades. Chondrosarcoma of the extremities had better
prognosis than that of the pelvis or spine, and those with
lesions of the short bones had the best survival. 

Synovial sarcoma incidence did not vary significantly by
gender, race, or age greater than five years. Traditionally,
however, it is thought to be more common in adolescents
and young adults (24). Survival decreases with higher
grade and stage (25). Adults are known to have poorer
outcomes than children with synovial sarcoma (26).
Lesions of the lower extremities were most common, but
those of the upper extremities had the best prognosis,
followed by those of the lower extremities, then pelvic
lesions. 
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Table III. Five-year relative survival probability according to sarcoma type and anatomic region (n in parentheses) from cases diagnosed within the
SEER Program, 2000-2004. MFH, malignant fibrous histiocytoma; PNET, primitive/peripheral neuroectodermal tumor; MPNST, malignant
peripheral nerve sheath tumor; GIST, gastrointestinal stromal sarcoma; NOS, not otherwise specified. Survival is rounded to nearest 1%. Incidence
is based per 100,000.

Sarcoma type Lower extremity Upper extremity Pelvis Spine Torso

MFH 68 (2929) 81 (1418) 50 (404) 30 (7) 50 (1540)
Chordoma 100 (1) 0 (1) 69 (316) 76 (235) 68 (17)
Ewing sarcoma / PNET 60 (751) 60 (311) 42 (608) 43 (180) 58 (568)
Adamantinoma 100 (63) - (1) - (0) - (0) - (0)
Chondrosarcoma 81 (1324) 87 (659) 62 (636) 61 (142) 83 (602)
Osteosarcoma 63 (2769) 54 (512) 24 (318) 34 (101) 46 (113)
Rhabdomyosarcoma 45 (393) 50 (202) 48 (329) 0 (1) 36 (384)
Leiomyosarcoma 76 (1320) 91 (639) 55 (750) 0 (1) 45 (2405)
Synovial sarcoma 67 (981) 81 (364) 46 (103) 50 (2) 48 (234)
Liposarcoma 88 (3081) 89 (635) 83 (722) 0 (2) 67 (2806)
Kaposi sarcoma 54 (4164) 36 (1368) 41 (18) - (0) 26 (873)
MPNST 60 (281) 69 (192) 45 (115) - (4) 50 (354)
Histiocytic sarcoma1 49 (12) 39 (8) 40 (10) 100 (3) 70 (24)
Fibrosarcoma 93 (1616) 98 (1647) 74 (196) 40 (9) 96 (3258)
Fibromyxosarcoma2 88 (455) 93 (232) 91 (87) - (0) 83 (191)
Myosarcoma 80 (16) 85 (7) 20 (5) - (0) 56 (14)
Angiosarcoma3 44 (302) 60 (103) 37 (114) 37 (15) 51 (309)
GIST - (0) - (0) 74 (29) - (0) 56 (187)
Giant-cell sarcoma4 67 (538) 81 (200) 47 (104) 59 (15) 41 (188)
Sarcoma, NOS 54 (852) 72 (348) 38 (366) 43 (18) 30 (1038)
Spindle-cell sarcoma 58 (328) 67 (137) 35 (108) 0 (5) 30 (412)
Small-cell sarcoma 61 (25) 53 (15) 30 (24) 0 (4) 37 (45)
Epithelioid sarcoma 61 (126) 78 (191) 53 (82) - (0) 42 (65)
Undifferentiated sarcoma 48 (55) 71 (19) 0 (20) - (0) 41 (42)
Desmoplastic small round cell tumor - (2) - (1) 23 (29) - (0) 14 (98)
Stromal sarcoma, NOS 0 (1) 100 (1) 70 (11) - (0) 38 (43)
Embryonal sarcoma 100 (1) - (0) - (1) - (0) 53 (5)
Clear-cell sarcoma 55 (133) 79 (47) 36 (17) - (0) 26 (14)
Malignant chondroblastoma 100 (18) 100 (9) - (0) - (0) 34 (3)
Malignant granular cell tumor 69 (13) 81 (14) 21 (5) - (0) 74 (23)
Alveolar soft part sarcoma 55 (105) 94 (20) 48 (15) - (0) 48 (27)
Malignant glomus tumor 88 (8) 100 (7) - (0) - (0) 100 (2)
Adenosarcoma - (0) - (0) 47 (14) - (0) 100 (1)
Endometrial stromal sarcoma - (0) - (0) 100 (8) - (0) 100 (3)
Clear-cell sarcoma of kidney - (0) - (0) - (0) - (0) - (0)
Carcinosarcoma, NOS 86 (4) 59 (13) 22 (18) - (0) 27 (29)
Carcinosarcoma, embryonal type - (0) - (0) - (0) - (0) - (0)
Gliosarcoma - (0) - (0) - (0) - (0) - (0)

1Including malignant histiocytosis, Langerhans cell sarcoma, dendritic cell sarcoma, disseminated Langerhans cell histiocytosis; 2including
myxosarcoma and malignant ossifying fibromyxoid tumor; 3including hemangiopericytoma; 4including malignant giant-cell tumor of soft parts,
malignant tenosynovial giant-cell tumor, and malignant giant-cell tumor of bone.



Liposarcoma was most common in white males and
increased in incidence with advancing age. It is rare in the
pediatric and adolescent population (27). Survival decreased
with increasing grade, stage and age. Lesions of the
extremities and pelvis had similar prognosis, but were
distinctly higher than torso or retroperitoneal lesions (28).

Fibrosarcoma was most common in blacks, at nearly
twice the incidence as whites or Asians. Most cases

occurred in patients older than 30 years. Survival
decreased with more advanced grade and stage, but the
overall survival rate was excellent for lesions of the
extremities and torso. Other studies have reported lower
rates of survival from fibrosarcoma, but had confounding
factors such as inclusion of all causes of death (29), or
inclusion of patients prior to widespread use of adjuvant
therapy (30).
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Table IV. Five-year relative survival probability according to age at-diagnosis (incidence rates per 100,000; total N in parentheses for 2005-2009)
from cases diagnosed within the SEER Program, 2000-2004. MFH, malignant fibrous histiocytoma; PNET, primitive/peripheral neuroectodermal
tumor; MPNST, malignant peripheral nerve sheath tumor; GIST, gastrointestinal stromal sarcoma; NOS, not otherwise specified. Survival is rounded
to nearest 1%. Incidence is based per 100,000.

Age group (years)

Sarcoma type 0-4 5-29 30-59 60+

MFH 95 (0; 1) 88 (0; 60) 69 (0.3; 523) 62 (2.6; 1668)
Chordoma 47 (0; 4) 74 (0; 45) 83 (0.1; 165) 60 (0.3; 182)
Ewing sarcoma / PNET 52 (0.4; 118) 57 (0.5; 713) 43 (0.1; 242) 26 (0.1; 86)
Adamantinoma 100 (0; 0) 100 (0; 13) 100 (0; 80) 100 (0; 2)
Chondrosarcoma 69 (0; 0) 86 (0.1; 160) 85 (0.4; 670) 64 (0.7; 487)
Osteosarcoma 49 (0; 10) 64 (0.6; 805) 56 (0.2; 309) 25 (0.3; 229)
Rhabdomyosarcoma 72 (0.7; 202) 54 (0.3; 412) 36 (0.1; 178) 25 (0.3; 207)
Leiomyosarcoma 76 (0; 2) 78 (0.1; 78) 57 (1.1; 1990) 44 (3.2; 2109)
Synovial sarcoma 86 (0; 2) 74 (0.2; 236) 61 (0.2; 362) 41 (0.2; 117)
Liposarcoma 100 (0; 1) 89 (0.1; 112) 84 (0.8; 1385) 75 (2.5; 1660)
Kaposi sarcoma 0 (0; 0) 21 (0.1; 208) 25 (0.9; 1567) 78 (0.8; 562)
MPNST 67 (0; 8) 54 (0.1; 133) 54 (0.2; 300) 52 (0.3; 184)
Histiocytic sarcoma1 60 (0; 8) 49 (0; 21) 47 (0; 55) 27 (0.1; 57)
Fibrosarcoma 94 (0.2; 49) 97 (0.3; 395) 96 (0.8; 1377) 78 (0.7; 467)
Fibromyxosarcoma2 100 (0; 2) 92 (0; 65) 91 (0.2; 282) 81 (0.6; 371)
Myosarcoma 100 (0; 1) 18 (0; 2) 56 (0; 11) 39 (0; 21)
Angiosarcoma3 68 (0; 3) 57 (0; 58) 50 (0.2; 385) 32 (1.3; 840)
GIST 100 (0; 0) 82 (0; 42) 76 (0.6; 1070) 68 (2.6; 1691)
Giant-cell sarcoma4 100 (0; 2) 88 (0; 55) 65 (0.2; 324) 43 (0.9; 595)
Sarcoma, NOS 50 (0; 7) 62 (0.1; 142) 44 (0.3; 590) 27 (1.9; 1282)
Spindle-cell sarcoma 56 (0; 3) 65 (0; 38) 43 (0.1; 254) 31 (0.7; 463)
Small-cell sarcoma - (0; 2) 40 (0; 16) 46 (0; 26) 28 (0; 19)
Epithelioid sarcoma 33 (0; 1) 72 (0; 52) 59 (0.1; 117) 28 (0.1; 80)
Undifferentiated sarcoma 46 (0; 13) 62 (0; 30) 34 (0; 64) 36 (0.2; 117)
Desmoplastic small round cell tumor - (0; 1) 16 (0.1; 81) 19 (0; 37) - (0; 14)
Stromal sarcoma, NOS - (0; 0) 75 (0; 5) 74 (0; 64) 50 (0.1; 47)
Embryonal sarcoma 49 (0; 5) 62 (0; 28) 43 (0; 2) 0 (0; 2)
Clear-cell sarcoma5 36 (0; 2) 65 (0; 24) 50 (0; 46) 58 (0; 15)
Malignant chondroblastoma - (0; 0) 93 (0; 11) 87 (0; 3) 0 (0; 1)
Malignant granular cell tumor 100 (0; 0) 92 (0; 2) 79 (0; 19) 72 (0, 14)
Alveolar soft part sarcoma 100 (0; 1) 69 (0; 43) 42 (0; 18) - (0; 1)
Malignant glomus tumor - (0; 0) 100 (0; 1) 82 (0; 11) 75 (0; 5)
Adenosarcoma - (0; 0) 91 (0; 9) 82 (0.1; 186) 75 (0.2; 130)
Endometrial stromal sarcoma - (0; 0) 93 (0; 12) 81 (0.3; 484) 54 (0.3; 209)
Clear-cell sarcoma of kidney 89 (0.1; 16) 76 (0; 3) 8 (0; 2) - (0; 7)
Carcinosarcoma, NOS - (0; 0) 59 (0; 10) 42 (0.3; 563) 29 (2.5; 1640)
Carcinosarcoma, embryonal type - (0; 0) 100 (0; 0) 57 (0; 0) 66 (0; 5)
Gliosarcoma 50 (0; 0) - (0; 8) 6 (0.1; 116) 2.2 (0.2; 160)

1Including malignant histiocytosis, Langerhans cell sarcoma, dendritic cell sarcoma, disseminated Langerhans cell histiocytosis; 2including
myxosarcoma and malignant ossifying fibromyxoid tumor; 3including hemangiopericytoma; 4including malignant giant-cell tumor of soft parts,
malignant tenosynovial giant-cell tumor, and malignant giant-cell tumor of bone.



The trends in survival from Ewing sarcoma and
osteosarcoma are consistent with other literature, with
improvements mirroring the advent of effective
chemotherapeutic agents (13). There has, however, been a
plateau over the past two decades without new breakthroughs
in therapeutic modalities. Chondrosarcoma is relatively
chemoresistant and radioresistant, and has not changed in
survival significantly, as it is primarily a surgical condition.
Effective means to address micrometastases of
chondrosarcoma have yet to be discovered. For soft-tissue
sarcomas, although the ability to achieve limb-salvage surgery
has improved and the general knowledge has advanced, overall
survival has not increased. It has been suggested that risk
stratification based on prognostic criteria, surgical techniques,
perioperative management, and adjuvant therapy have reached
the current limits of efficacy for extremity soft-tissue sarcomas
(31). The limited changes in survival over time for
liposarcoma and synovial sarcoma demonstrated here, support
these conclusions.

Although some sources report a slightly increasing
incidence of soft-tissue sarcomas, it has not been observed
in all studies (8, 32). Interpretation may be confounded by
under-reporting of malignancies, evolving diagnostic criteria,
and temporal increases in certain subtypes such as AIDS-
related Kaposi’s sarcoma. The decrease in leiomyosarcomas
may be due in part to re-classification of some gastric
leiomyosarcomas as gastrointestinal stromal tumors (33).
Similar to prior reports, the incidence trends for bone
sarcoma have remained fairly steady (34, 35). 

Some studies, however, have found changing incidences
in certain groups. In Northern England, the incidence of
osteosarcomas in patients younger than 40 years increased
2.5% per year between 1981 and 2002 (1). Paget’s sarcoma
of bone has decreased steadily, beginning even before the
advent of effective treatment of Paget’s disease (36). In the
U.S., the incidence of osteosarcomas has decreased for
whites, but increased for blacks and other races (10).

There are several limitations to this study. Firstly, survival
and incidence rates for very rare types of sarcoma may have
unreliable statistics due to a limited sample size. Nevertheless,
the collection of patients represented by SEER is larger than
most previously reported individual institution series. Secondly,
changes in histological classifications such as malignant fibrous
histiocytoma may affect incidence and survival rates.
Comparison of tumors formerly known as malignant fibrous
histiocytoma into the current category of high-grade
pleomorphic sarcoma is difficult. Thirdly, further histological
sub-typing and variable treatment modalities could reveal subtle
differences in survival. However, it would be beyond the scope
of a single article to examine the statistical nuances for each
type of sarcoma. The purpose of this study was to provide a
comparative template of all sarcomas, common and uncommon.
Finally, the SEER grading system is not as widely used as the
National Cancer Institute (37) or Federation Nationale des
Centres de Lutte Contre le Cancer (French) (38) system. Unlike
the Musculoskeletal Tumor Society staging system (39), which
includes grade, compartment, and metastasis, the SEER, NCI
and French systems are based on histological features. The
SEER clinical stages for malignancies were also included in this
study to help correlate with clinical behavior and the
Musculoskeletal Tumor Society system. 

These limitations highlight the importance of accurately
reporting and detailed analysis of epidemiological data in
understanding of the natural history and population-wide
behavior of various malignancies. As new therapeutic
modalities are instituted and different causative theories are
postulated, historical survival rates and incidence levels can
be used to judge their efficacy and validity.
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