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Abstract

Background Osteosarcomas of head and neck region have
unique biology and exhibit a clinical behavior and natural
history that is distinct from osteosarcomas of the trunk and
extremities. Our understanding of this malignant bone
tumor is largely based on data from single institutions or
compiled from registries, and hence the clinical practice
guidelines seem confusing and conflicting.

Aims and Objectives To analyze the demographic profile,
disease characteristics and survival outcomes of osteosar-
coma of head and neck region.

Materials and Methods Retrospective analysis of the
patients treated for osteosarcoma of head and neck region
with curative intent in the period between the years
2001-2013 at a tertiary cancer center from South India.
Results A total of 14 patients were treated in the said
period with a mean age of 37 years. The most common site
was mandible (n = 9 patients) followed by maxilla (n = 4)
and paranasal sinuses (n = 1). Conventional osteoblastic
variant of OS was the most common histological variant
(n = 8) followed by the chondroblastic variant (n = 5).
The median disease-free survival was 41.7 months,
whereas the median overall survival of our patient cohort
was 47.6 months. A formal analysis of various prognostic
factors showed only postoperative margin positivity to be
the single important factor affecting the survival outcomes.
Conclusion Head and neck osteosarcoma that most com-
monly afflicts the jaw bones occurs in the fourth decade of
life. Despite being a small series, our study does highlight
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the importance of achieving a margin-negative resection as
a part of the multimodality treatment of head and neck
osteosarcomas. Considering the relative paucity of data,
there is a need for multi-institutional collaborative studies
to refine the therapeutic strategies for the management of
patients with head and neck osteosarcomas.

Keywords Osteosarcoma - Head and neck region -
Mandible - Maxilla - Neo-adjuvant chemotherapy -
Radiotherapy - Radical surgery

Introduction

Osteosarcomas are rare malignant bone tumors which most
commonly arise from the metaphysis of long bones of the
extremity [1]. The head and neck region is a rare sub-site of
osteosarcoma, with less than 10% of all cases of osteosarcoma
and <1% of all the head and neck malignancies [2]. In com-
parison with the extremity osteosarcoma, osteosarcoma of the
head and neck region tends to occur in the third or fourth
decades of life, has a lesser propensity to metastasize to pul-
monary and extra-pulmonary sites, is not easily amenable for
RO resections considering the anatomical constraints and has a
higher associated lethality [2-9]. In the current study, we have
reviewed our experience treating patients with osteosarcoma
of head and neck region with a curative intent.

Materials and Methods

The historical records of patients treated for head and
neck osteosarcomas from 2001 to 2013 were reviewed, and
all the relevant clinical details including demographic
profile, histological variants, treatment and disease
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outcomes were captured and analyzed. Statistical analysis
was carried out using the SPSS 17.0 statistical software.

Patient and Tumor Characteristics

Seventeen patients presented to our institute in the said
period, 14 of whom were treated with curative intent and
were included in the analysis. The mean age of our patients
in this study cohort was 37 years (range 14-76), which
included eight women and six men (male/female
ratio = 1:1.14). None of the patients reported any family
history of any malignancy, pre-existing Paget’s disease of
bone, fibrous dysplasia or any prior radiation exposure. The
most common site of origin in the head and neck region
was found to be mandible (n = 9) followed by maxilla
(n =4) and the paranasal sinus (n = 1). Conventional
osteoblastic variant (m = 8) was the most common histo-
logical variant, followed by chondroblastic variant; (n = 5)
one patient had a low-grade osteosarcoma (Table 1).

Management Details

All patients were offered multimodality treatment com-
prising surgical resection with adjuvant radiation with or
without chemotherapy as per the decision of the multi-
disciplinary tumor board. A RO resection was deemed not
upfront possible in three patients, and these patients were
offered neo-adjuvant chemotherapy after a multi-disci-
plinary board discussion. The definitive surgical proce-
dures performed included composite resection in nine
patients, maxillectomy in two patients and craniofacial

resection in three patients. Reconstructive procedures
which included regional flaps/free flaps and definitive
obturators were done as deemed appropriate to the defect
following resection. Microscopic margin positivity was
noted in three patients (21.3%), while soft tissue extension
of the tumor was seen in 12 patients (85.7%).

Thirteen patients with any one the adverse risk factors, i.e.,
large-sized tumor (>7 cm), high-grade tumors, soft tissue
extension or margin positive resections, were offered post-
operative adjuvant treatment. Seven patients actually received
postoperative radiation, 3 patients received both postoperative
chemotherapy and radiation, while two patients refused any
form of adjuvant treatment. One of the patients who received
neo-adjuvant chemotherapy could not be offered further
adjuvant treatment. The patient of a low-grade osteosarcoma
was managed by definitive surgery only. The chemothera-
peutic agents included ifosfamide, doxorubicin and cisplatin.
External beam radiation therapy was delivered using con-
ventional fractionation to a planned dose of 60 Gy.

Survival Outcomes

All the patients were under regular follow-up at two-
monthly intervals for the first two years, three monthly in
the third year, six monthly in the fourth and fifth year and
yearly after 5 years. The median duration of follow-up
period was 50 months (mean 53 months, range
17-159 months). At the time of last follow-up, 6 patients
were free of disease. Two patients had local recurrence and
could not be salvaged. Six patients had distant metastasis,
all in the lung and among them one patient could be sal-
vaged by lung metastasectomy and is currently disease-

Table 1 Analysis of various prognostic factors for osteosarcoma of head and neck region

S. no Variable Parameters No. of patients 5-year DFS (%) Hazard ratio (CI) p value

1. Gender Male 6 20.0 0.93 (0.09-9.04) 0.39
Female 8 55.6

2. Age <30 years 7 28.6 1.2 (0.12-12.26) 0.29
>30 years 7 57.1

3. Site Maxilla 4 50.0 1.44 (0.21-5.48) 0.99
Mandible 9 41.7

4. Histological variant Osteoblastic 8 333 1.27 (0.30-5.42) 0.98
Chondroblastic 5 40.0

5. Size >7 cm 6 333 0.46 (0.11-1.86) 0.31
<7 cm 8 50.0

6. Soft tissue extension Present 12 41.7 0.51 (0.06-4.20) 0.57
Absent 2 50.0

7. Positive surgical margins Positive 3 0.00 0.09 (0.01-0.57) 0.01
Negative 11 53.1

p value of 0.01 is significant, which is shown in bold
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free. The other patients with distant metastasis were man-
aged either with palliative chemotherapy or on best sup-
portive care.

The median overall survival of our patient cohort was
47.6 months; the disease-free survival was 41.7 months.
Analysis of the various prognostic factors such as age (<20,
>20 years), gender, site (maxilla, mandible), histological
variant (osteoblastic, chondroblastic), tumor size (<7,
>7 cm), presence of soft tissue extension, surgical margin
positivity, neo-adjuvant chemotherapy, postoperative
adjuvant treatment was done as in Table 1. Among all the
factors studied, only surgical margin status seemed to have
a bearing on the survival outcomes. Our series suggested a
trend for better survival with the use of adjuvant external
beam radiation therapy, with or without chemotherapy;
however, this trend was not statistically significant.

Discussion

Osteosarcomas of the head and neck region are rare [10],
have a unique biology and exhibit a clinical behavior and
natural history distinct from their counterparts of the trunk
and extremities. The exact etiology of osteosarcomas is
still largely unknown; however, some predisposing factors
are implicated its development including prior exposure to
radiation, pre-existing Paget’s disease of bone, fibrous
dysplasia, multiple osteochondromatosis and chronic
osteomyelitis. Isolated cases of trauma and myositis ossi-
ficans have also been stated as potential contributing fac-
tors [11].

The main signs and symptoms of head and neck
osteosarcomas include local swelling, pain, paresthesia and
ulceration [12]. The median age of patients in our study
cohort was 37 years which was comparable to other stud-
ies. It is believed that that the mean age at diagnosis of
head and neck osteosarcomas is at least 1015 years higher
than for osteosarcomas in other parts of the body. Most of
the studies of head and neck osteosarcomas report a male
preponderance, and our series found the incidence to be
marginally higher among females [13]. The jaw bones, i.e.,
mandible and maxilla, were the most common sites in the
vast majority of the reported series. Our series showed a
higher incidence of osteosarcomas in the mandibular
region, whereas a few other reported studies have shown
mixed observations (Table 2).

Osteosarcoma is an osteoid-producing tumor and the
identification of anaplastic stromal cells producing osteoid
aids in the histological diagnosis. Osteosarcomas can be
further classified based on their cellular differentiation as
osteoblastic, chondroblastic and fibroblastic variants.
Chondroblastic variant was observed in 35.1% of the
patients of our series, while the literature review again

@ Springer

showed mixed observations. According to a few other
reports, nearly half of the jaw osteosarcomas were chon-
droblastic [3, 10, 12, 14], which is considered to be an
adverse prognostic factor [15, 16]. Some series also
showed a higher incidence of fibroblastic variant of
osteosarcoma, which incidentally seems to have the best
prognosis, and interestingly no cases of the fibroblastic
variant were observed in our series.

The current philosophy of management of treatment for
extremity osteosarcomas is neo-adjuvant chemotherapy
followed by surgery and adjuvant chemotherapy. In con-
trast, the management philosophy of head and neck
osteosarcomas is primarily a multi-disciplinary approach.
The major component of the multi-disciplinary manage-
ment for head and neck osteosarcomas is an adequate
surgical resection with wide margins. However, due to the
anatomic characteristics of the head and neck region, the
surgical resection may be difficult [6-8]. The surgical
margin was microscopic positive in 21.6% in our series,
which is comparably lesser than the literature where it
varies between 13 and 52% (Table 1) A significant pro-
portion of the tumors with soft tissue extension of the
tumor in our series provide an indirect evidence of
advanced nature of the osteosarcomas of our patient cohort.

A comparison of the major variables across the various
series and meta-analysis is presented in Table 2 [17-28].
The National Cancer Database (NCDB) of osteosarco-
mas suggests that the survival and prognosis of the head
and neck osteosarcomas lie midway as compared to the
other sites of occurrence, the best survival noted in is upper
extremity, while the poorest survival is noted in the
pelvic region [23]. In contrast, a vast majority of the head
and neck osteosarcomas in the pediatric population are
typically low to intermediate grade lesions, predominantly
occurring in the mandible with an excellent overall long-
term prognosis [29]. Local recurrences predominate in
osteosarcoma of the head and neck with a reported inci-
dence of 17-70% compared with 5-7% in extremity
osteosarcoma [4, 9]. On the contrary, distant metastases are
observed less often than with the more common osteosar-
comas arising in the long bones, nevertheless; a consider-
ation for metastasectomy for systemic recurrence should be
made whenever feasible as this can possibly have a positive
impact on survival. The 5-year OS of osteosarcomas of
head and neck region in our series was 47.6%, which was
found to be higher than the 5 year OS of the meta-analysis
which was at 37% [28].

The influence of the various prognostic factors affecting
the survival outcomes has not been widely studied because
of scarce data. Adverse outcomes has been noted for tumors
>6 cm, age of >60 years, a non-mandibular tumor loca-
tion, an osteoblastic histological type, an advanced disease
stage, non-surgical initial therapy and a positive margins of
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Table 2 Comparison of the present study with the other series
No. of Mean age Gender  Site Variant Margin positivity Soft tissue 5-year DFS
patients (M:F) (percentage) (percentage) extension
Smeele et al. 14 37 2.5:1 Mandible 28.5% - - - 79.1%
(18] Maxilla 71%
Van Es et al. 48 31 2.4:1 Mandible 42% - 37.5 - 65%
[19] Maxilla 58%
De Angelis 15 41 1.5:1 Mandible 50% Osteoblastic 13.3 74%
et al. [20] Maxilla 50% 33.3
Chondroblastic
333
Baghaie et al. 42 35 - Maxilla 57% Chondroblastic - - -
(21] Mandible 42% 83.3
Pleomorphic 11
Patel et al. 44 Median 31 1.1:1 Mandible 41% - 30 - 70%
[22] Maxilla 45%
Smith et al. 496 Median 1.03:1 Mandible 38.9% Osteoblastic 77 28.6 - 59.1%
(23] 38 years Skull and facial ~ Chondroblastic
bones 55.6% 15.8
Guadagnolo 119 38 1.1:1 Mandible 45% - 19 - 63%
et al. [4] Maxilla 40%
Bertoni et al. 28 36.9 1.15:1 Maxilla 28% Osteoblastic - - 23% (0S)
(71 Mandible 72% 429
Chondroblastic
35.8
Svenetal. [5] 49 Median 1:1 Mandible 31% - - - 44%
19.7 Maxilla 24%
Ha et al. [24] 27 37.6 1.1:1 Mandible 29.6% Osteoblastic 52. 87.5% 55%
Maxilla 33.3% 38.5
Chondroblastic
26.9
Durnali et al. 14 Median 1:1 Mandible 50% Chondroblastic 41.7 - 37.7%
[25] 27.5 Maxilla 50% 45
Osteoblastic 28
Oda et al. 13 40.9 years 1.6:1 Mandible 38% Osteoblastic 70 38.3 - 78%
[26] Maxilla 23% Chondroblastic 8
Laskar et al. 50 Median 30 1.8:1 Mandible 56% Chondroblastic 50 - Median
[27] Maxilla 32% 46 45 months
Osteoblastic 2
Fibroblastic 18
Kasser et al. 163 36 1.2:1 Mandible 49% - - - 37%
(28] Maxilla 37%
Our series 14 37 1:14 Mandible 64.3%  Osteoblastic 56 21.6 85.7% 47.6%
Maxilla 28.5% Chondroblastic
35.1

resection [23, 30]. Soft tissue extensions are found to be an
adverse prognostic factor in a few studies [26, 31]. The
meta-analysis by Kassir et al. [28] showed extra-gnathic
tumors faring much worse; however, there was no differ-
ence in survival noted between the sub-sites of mandible or
maxilla. A recent retrospective study of 160 patients of
head and neck osteosarcomas showed that histological

grade and unclear margins were significantly independent
prognostic factors affecting the surviving outcomes [30].
Among all the factors analyzed in our cohort of patients,
only surgical margin status seemed to have a bearing on the
survival outcomes.

An Indian study from has provided insights with regards
to the role of adjuvant radiation in head and neck
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Table 3 Survival outcomes of

postoperative treatments Parameter No. of patients Mean survival (months) p value
1. Postoperative treatment
Adjuvant radiation alone 7 75.3 0.286
Adjuvant radiation and chemotherapy alone 3 64.6
No postoperative treatment 3 10.3
2. Postoperative treatment in surgical margin-negative patients
Adjuvant radiation alone 5 12.5 0.199
Adjuvant radiation and chemotherapy 3 103
No postoperative treatment 2 67.6

osteosarcomas. The authors stated that that adjuvant radi-
ation improved the local control in patients with adverse
prognostic factors, more so in patients with close/positive
margins [27]. Our series suggested a trend for better sur-
vival with the use of adjuvant external beam radiation
therapy, with or without chemotherapy; however, this trend
was not statistically significant (Table 3). A consideration
for adjuvant radiation should be made for patients in whom
the tumors were resected with close/positive margins [32]
and other adverse prognostic factors [27].

There is an ongoing debate about the value of neo-ad-
juvant chemotherapy in the management of head and neck
osteosarcomas. It is prudent to mention that in head and
neck osteosarcomas the response to neo-adjuvant
chemotherapy is difficult to appreciate both clinically and
radiologically, and moreover the response to neo-adjuvant
chemotherapy is lesser than the extremity osteosarcomas
on pathological assessment [22]. The meta-analysis of non-
randomized studies found no benefit for chemotherapy and
actually reported a worse outcome for patients treated with
chemotherapy [28]; however, several other authors have
reported to the contrary, stating that neo-adjuvant
chemotherapy helps by improving local control, by
decreasing the incidence of lung metastases and also by
prolonging the time to development of lung metastases
[33, 34]. In our series, neo-adjuvant chemotherapy was
administered in three cases wherein upfront surgery with
negative margins was deemed not possible. A few case
series have reported that after adjusting for surgical status,
no significant effects were noted for neo-adjuvant
chemotherapy when compared with adjuvant chemother-
apy [18, 22]. The role of neo-adjuvant chemotherapy in
head and neck osteosarcomas is evolving and presently not
clearly defined [32]. Despite the lack of evidence, many
authors do advocate the use of chemotherapy, especially in
the presence of adverse factors.

The limitation of our study was the modest numbers,
heterogeneity in treatments and the retrospective nature of
the study which precludes us from making any firm rec-
ommendations. However, although it is common knowl-
edge, our series does highlight the importance of
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performing a wide excision with microscopically negative
margins, margin positivity in fact was the single factor that
predicted an adverse outcome. Further, we do hope that the
review of existing sparse literature will help clinicians in
taking better informed decisions with regard to the clinical
management of head and neck osteosarcomas.

Conclusion

Osteosarcoma of the head and neck region is a rare
malignant bone tumor that occurs primarily in the jaw, with
a unique biology and seems to have a more aggressive
clinical course when compared to its counterparts in the
extremities. The optimal treatment is surgery which entails
a wide excision with microscopically negative margins.
Adjuvant external beam radiation therapy should be con-
sidered for patients with close or positive margins and
other adverse prognostic factors. The role of neo-adjuvant
chemotherapy is ill-defined and is evolving. Although our
series is small, it does highlight the importance of
achieving a margin-negative resection. Considering the
relative paucity of data, there is a need for multi-institu-
tional collaborative studies to refine the therapeutic
strategies for the management of patients with head and
neck osteosarcomas.
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