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Abstract Thirty-two cases of sarcomas involving the oral
and maxillofacial region over a period of 25 years were
reviewed. The age range was from 5 months to 77 years
with a mean age of 42. The male to female ratio was 3:1.
The sarcomas were located in the maxilla including the
maxillary sinus (n=13), mandible (n=13), buccal mucosa
(n=3), temporomandibular fossa (n=2), and submandibu-
lar region (n=1). Histologically sarcomas were classified
as osteosarcoma (n=9), malignant fibrous histiocytoma
(n=7), rhabdomyosarcoma (n=5), fibrosarcoma (n=3),
plasmacytoma (n=2), leiomyosarcoma (n=2), angiosarco-
ma (n=2), liposarcoma (n=1), and ameloblastic fibrosar-
coma (n=1). Surgical resection was performed in 29
cases. Local recurrence was found in 10 patients and
metastasis in 11 patients. Metastases included five
regional lymph node metastases and eight distant metas-
tases. The survival of patients with local recurrence or
metastasis was poor. Surgery is the most reliable treat-
ment for sarcomas of the oral and maxillofacial region.
Adequate excision with safety surgical margin as the
initial therapy is important for better survival. The value
of radiation therapy and/or chemotherapy is uncertain.
The 5-year survival rate of primary cases was 61%.
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Introduction

Sarcomas are malignant neoplasms derived from cells of
mesenchymal origin. The originating tissue is diverse and
includes bone, cartilage, muscular, fibrous, vascular,
fatty, and neural tissue. Sarcomas of the head and neck
are rare tumors, accounting for 4–10% of all sarcomas [1,
2, 3, 4, 5] and fewer than 1% of neoplasms in this region
[3, 6]. Sarcomas of the oral and maxillofacial region are
even rarer. Gorsky and Epstein [6] reviewed 11,250 head
and neck malignancies, among which there were 139
cases of sarcomas (1.24%), and among these there were
only 16 cases (0.14%) of intraoral soft tissue sarcoma [6].
There are some previous reports on sarcomas of the head
and neck, but only few reports focus on sarcoma of the
oral and maxillofacial region [7, 8, 9]. The number of
patients reviewed in these references was 14 over 15 years
[7], 25 over 35 years [8], and 10 over 8 years [9]. This
demonstrates the rarity of sarcomas in the oral and
maxillofacial region. Because of their diversity of the
originating tissue and their rarity, there are many open
questions about sarcomas of the oral and maxillofacial
region in clinical and pathological features, treatment, and
prognosis. The present study was carried out to review 32
patients for better understanding of these rare tumors.

Materials and methods

The study included 32 sarcoma patients referred to the 1st
Department of Oral and Maxillofacial Surgery at Tokyo Medical
and Dental University between 1974 and 1998. Patients’ clinical
features, modes of treatment, and survival are listed in Table 1. Of
the 32 cases 26 were primary and 6 recurrent. This series included
24 males and 8 females. The mean age at first visit was 42 years,
with a range from 5 months to 77 years. The primary sites of
sarcomas included the maxilla including maxillary sinus (n=13,
41%), mandible (n=13, 41%), buccal mucosa (n=3, 9%), tempo-
romandibular fossa (n=2, 6%) and submandibular region (n=1, 3%).
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The most common histological type was osteosarcoma (n=9; 28%),
followed by malignant fibrous histiocytoma (MFH;(n=7, 22%),
rhabdomyosarcoma (n=5, 16%), fibrosarcoma (n=3, 9%), plasma-
cytoma (n=2, 6%), leiomyosarcoma (n=2, 6%), angiosarcoma (n=2,
6%), and liposarcoma (n=1, 3%), ameloblastic fibrosarcoma (n=1,
3%). The histological subtypes of osteosarcoma were chondrob-
lastic (n=5; Table 1, nos. 1, 2, 6, 8, 9), osteoblastic (n=3, nos. 3, 4,
7), and telangiectatic (n=1, no. 5). In rhabdomyosarcoma, the
histological subtypes were alveolar (n=3, nos. 17, 18, 20) and
pleomorphic (n=2, nos. 19, 21). Patients with malignant lymphoma
were excluded from this study because malignant lymphoma is a
systemic disease. Two cases of plasmacytoma were both of the
solitary type, therefore these cases were included.

Surgical resection (S) alone was carried out in 15 patients.
Triple modality of S, radiation therapy (R) and chemotherapy (C)
was performed in 6, combined therapy of S/C in 4, and S/R was in
4. We judged that the primary tumors were unresectable in three
cases; therefore combined therapy of R and C was given to these 3
patients. Radiation therapy was given preoperatively in 6 cases,
postoperatively in 3 and both in 1. The doses used varied from 18 to
80 Gy, with an average of 48 Gy. All radiation therapy was external
irradiation. The fraction sizes were 2.5 Gy, treating 4 days in a
week. Chemotherapy was given preoperatively in 8 cases and
postoperatively in 2. The chemotherapy regimens were varied.

Treatment was determined according to the experience of the
surgeon. This resulted in a lack of unity in the treatment protocol.
The common agents were cisplatin (n=5), 5-fluorouracil (n=4), and
doxorubicin (n=4). The regional intra-arterial infusion chemother-
apy administered via the superficial temporal artery was given in 9
of 11 patients who had sarcoma of the maxilla, maxillary sinus, or

the temporomandibular fossa. The survival rate and survival curve
were calculated by the Kaplan-Meier method using SPSS for
Windows, version 10.

Results

Fourteen patients of 32 were making satisfactory progress
without local recurrence or metastasis at a mean follow-up
period of 8.5 years, ranging from 2 years 3 months to
19 years. Local recurrence was found in 10 cases (31%)
and metastasis in 11 (34%). Among 10 patients with local
recurrence, 3 are alive after 6–17 years, and 7 died of their
tumors after 5 months to 4 years. Among the 3 patients
alive, one (no. 3) was treated by surgery and the other (no.
17) by surgery and postoperative radiation therapy (50 Gy)
after local recurrence was found. These two patients are
alive without evidence of disease over 3 years and 7 years
after salvage treatment. Another patient (no. 5) was treated
by preoperative radiation therapy (45 Gy) and surgery for
local recurrence. The local recurrence was controlled, but
this patient developed distant metastasis to the lung.

The 5-year survival rate of patient with local recurrence
was 30% (Fig. 1). Among 11 patients with metastases 9 died

Table 1 Clinical data (Rec recurrence, Met metastasis, Pr primary,
Tmf temporomandibular fossa, Smr submandibular region, S
surgery, R radiation therapy, C chemotherapy, UR primary site of

tumor unresectable, L regional lymph node metastasis, D distant
metastasis, Ao alive without disease, Ac alive with disease, Dc died
of disease)

Case
no.

Diagnosis Case Sex Age
(years)

Site Treatment Rec Met Follow-up Status

1 Osteosarcoma Pr M 25 Tmf S+R+C � � 7 years 1 month Ao
2 Osteosarcoma Pr F 34 Maxilla S � � 9 years 6 months Ao
3 Osteosarcoma Pr F 40 Mandible S + � 6 years 4 months Ao
4 Osteosarcoma Pr M 46 Mandible S � D 5 years Dc
5 Osteosarcoma Pr M 50 Mandible S + D 13 years 7 months Ac
6 Osteosarcoma Pr M 50 Maxilla S+C � � 3 years 2 months Ao
7 Osteosarcoma Rec M 56 Maxillary sinus S+R+C + � 4 years 1 month Dc
8 Osteosarcoma Rec F 63 Maxilla S+R+C � D 3 years 3 months Dc
9 Osteosarcoma Rec M 67 Mandible S � � 9 years 3 months Ao

10 MFH Pr M 29 Maxillary sinus S+C + � 1 year 4 months Dc
11 MFH Pr M 43 Mandible S + L 2 years Dc
12 MFH Pr M 45 Smr S+R � � 8 years 1 month Ao
13 MFH Rec M 48 Mandible S � � 4 years 6 months Ao
14 MFH Pr M 56 Maxilla S+R+C � � 11 years 8 months Ao
15 MFH Pr M 57 Maxillary sinus S + L 9 months Dc
16 MFH Pr M 63 Maxillary sinus S+R+C � � 5 years Ao
17 Rhabdomyosarcoma Pr M 11 Buccal mucosa S + � 17 years 3 months Ao
18 Rhabdomyosarcoma Pr F 27 Buccal mucosa S+R+C � D 1 year 6 months Dc
19 Rhabdomyosarcoma Pr M 55 Maxilla S+C � D 2 years 3 months Dc
20 Rhabdomyosarcoma Pr M 58 Maxilla C+R UR L+D 4 months Dc
21 Rhabdomyosarcoma Pr M 77 Mandible S � � 2 years 9 months Ao
22 Fibrosarcoma Pr F 5m Mandible S+C � � 9 years 9 months Ao
23 Fibrosarcoma Pr F 10 Mandible S � � 11 years 6 months Ao
24 Fibrosarcoma Pr F 16 Mandible S � � 19 years Ao
25 Plasmacytoma Pr M 53 Mandible S+R � � 14 years Ao
26 Plasmacytoma Pr M 59 Maxillary sinus S+R � � 5 years 1 month Ao
27 Leiomyosarcoma Rec M 25 Maxilla C+R UR L+D 2 months Dc
28 Leiomyosarcoma Pr M 43 Mandible S � D 8 years Ac
29 Angiosarcoma Pr M 34 Tmf C+R UR � 4 years Dc
30 Angiosarcoma Pr M 53 Maxilla S+R + L 8 months Dc
31 Liposarcoma Pr F 33 Buccal mucosa S + � 2 years 10 months Dc
32 Ameloblastic fibro-

sarcoma
Rec M 31 Mandible S + � 5 months Dc
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of tumors, and 2 (nos. 5, 28) are alive with tumor. The 5-
year survival rate of the patient with metastases was 18%.

Five out of 9 patients with osteosarcoma developed local
recurrence and/or metastasis. The patients with MFH
developed local recurrence frequently (3/7, 43%). In neither
of the patients with angiosarcoma could the primary site of
tumor be controlled. Metastases occurred frequently in
patients with rhabdomyosarcoma (3/5), and leiomyosarco-
ma (2/2). All metastases in patients with osteosarcoma were
distant, but in patients with MFH only regional lymph node
metastases occurred. The patients with rhabdomyosarcoma
or leiomyosarcoma showed both types of metastases, but
distant metastases (5/7) were predominant.

The number of cases of maxillary including the
maxillary sinus equaled that of mandible, but survival
after 5 years for maxillary cases (36%) was clearly lower
than that in the mandible (75%), even though 2 patients
alive with mandibular sarcoma live with their tumors. In 6
out of 13 patients (46 %) with maxillary sarcoma, the
primary site of tumor was not controlled, and 6 patients (46
%) with maxillary sarcoma developed metastases. Local
recurrence was less common in patients with adjuvant
therapy (radiation therapy and/or chemotherapy) than in
patients treated by surgery alone, but the overall survival
rate in patients with adjuvant therapy (56%) was lower
than that in patients treated by surgery alone (65%). There
was no clear difference in the rate of metastases between
patients with adjuvant therapy and patients treated by
surgery alone. The overall 5-year cumulative survival rate
was 55%. The 5-year cumulative survival rates of primary
cases and recurrent cases were 61% and 33%, respectively.

Discussion

Sarcomas are rare disease, and therefore it is difficult to
establish a standard treatment. We can be fairly certain,
however, that surgical resection is the best treatment for
sarcomas of the oral and maxillofacial region. Wide
resection with clear margins is very important for a
favorable survival. We should ascertain that the resection
margins are tumor free in frozen section taken during
operation. Important advances in reconstructive surgery

have recently been made, and these advances enable wide
resections. However, the oral and maxillofacial regions
include complex and vital structures, and therefore wide
resection is difficult at some sites, especially at the
maxilla. This may be one of the reasons why the
prognosis of maxillary sarcoma was poor in our series.

The effect of radiation therapy or chemotherapy on
sarcomas is debatable. Eeles et al. [10] showed that
combined therapy of surgery and radiotherapy achieves
longer local recurrence-free survival, but not in overall
survival. Wanebo et al. [11] reported that patients who
received adjuvant therapy had lower survival rates than
those who did not. These results were similar to our own
and may reflect the advanced nature of the disease treated
by surgery and adjuvant therapy. In our series there were
two cases in which chemotherapy was obviously effective:
in a 5-month-old girl with fibrosarcoma (no. 22) receiving
preoperative chemotherapy with vincristine, actinomycin
D, and cyclophosphamide, and in a 50-year-old man with
osteosarcoma (no. 6) receiving combined chemotherapy
with methotrexate, bleomycin, cyclophosphamide, and
actinomycin D. Combined therapy of irradiation (35 Gy)
and chemotherapy (5-fluorouracil, 3000 mg) given preop-
eratively to the patient with MFH (no. 16) showed good
results. Also, preoperative radiotherapy (45 Gy) to the
patient with plasmacytoma (no. 26) had sufficient effects.

Outcome of treatment according to tumor type showed
that patients with fibrosarcoma and plasmacytoma had
good survival, but survival in patients with rhabdomyo-
sarcoma, angiosarcoma, and liposarcoma was poor. Pa-
tients with osteosarcoma, rhabdomyosarcoma, and
leiomyosarcoma had distant metastases at a relatively high
rate (8/16, 50%) in our series, which seems to influence the
survival of these patients (Table 2). The relationship of
survival according to age showed that 5-year survival was
100% in patients under the age of 19 years (Table 2). Other
reports have also shown that younger patients have better
survival [8, 10]. One of the reasons for this is that young
patients respond better to radiation therapy or chemother-
apy. However, it must be noted that children treated for
soft tissue sarcomas of the head and neck with combined
therapy showed late treatment-related effects on dentition,
vision, hearing, growth, and cosmetic appearance [12, 13].
Rao et al. [14] suggested that surgery alone is a sufficient
initial therapy for patients in whom complete resection is
achieved. Our data also show that the prognosis of patients
under 19 years of age treated by surgery alone is good, and
therefore we also recommend surgery alone as the initial
treatment for young patients, if the tumor is resectable.

Survival in patients with local recurrence was poor.
Therefore complete resection of the tumor by surgery as
the initial therapy is very important to achieve a favorable
prognosis. When local recurrence occurs, surgical resec-
tion should be carried out if the recurrent tumor is
resectable. Survival was also poor in patients with
metastasis (Table 3). The control of metastatic tumors is
very difficult. The metastasis is related to tumor size,
surgical margins, presence of tumor necrosis, and the
adequacy of excision [5]. Complete resection by initial

Fig. 1 Survival rate of patients with sarcomas in the oral and
maxillofacial region (n=32) using the Kaplan-Meier method
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surgery is also important in this respect. Sarcomas in the
oral and maxillofacial region are rare diseases, and the
number of cases is limited at single institutions. Therefore
there is a need for joint studies at multiple institutions.
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Table 3 Outcome in patients with recurrence or metastasis

n Alive Dead 5-year survival rate (%)

Recurrence 10 3 7 30
Metastasis 11 2 9 18

Table 2 Outcome of treatment
according to histological type,
age, site, and modality (Tmf
temporomandibular fossa, Smr
submandibular region, S sur-
gery, R radiation therapy, C
chemotherapy)

n Recurrence Metastasis 5-year survival rate (%)

Histological type

Osteosarcoma 9 3 3 63
MFH 7 3 2 57
Rhabdomyosarcoma 5 1 (1)a 3 40
Fibrosarcoma 3 0 0 100
Plasmacytoma 2 0 0 100
Leiomyosarcoma 2 0 (1)a 2 50
Angiosarcoma 2 1 (1)a 1 0
Liposarcoma 1 1 0 0
Ameloblastic fibrosarcoma 1 1 0 0

Age (years)

0�19 4 1 0 100
20�29 4 1 (1)a 2 25
30�39 4 2 (1)a 0 25
40�49 6 2 3 63
50�59 10 4 (1)a 5 48
60�79 4 0 1 67

Site

Maxillab 13 4 (2)a 6 36
Mandible 13 4 4 75
Buccal 3 2 1 33
Tmf 2 0 (1)a 0 50
Smr 1 0 0 100

Modality

S 15 7 5 65
S+ R+C 6 1 2 50
S+C 4 1 1 50
S+R 4 1 1 75
S+(R and/or C) 14 3 4 56
R+C 3 0 (3)a 2 0

a Tumor was unresectable
b Includes maxillary sinus
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