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ABSTRACT

Small cell osteosarcoma, a rare histological subtype, has very infrequently
been reported in the mandible. We present a case of a 28-year-old female
who had classic signs, symptoms, and radiographic features of the lesion.
The histology showed sheets of small round cells and osteoid. The absence
of the latter would have made it difficult to distinguish from other small round
cell tumors of bone, especially Ewing’'s sarcoma. We have reviewed the
clinical and radiographic features, cytologic and histologic characteristics,
as well as the immunohistochemistry and molecular genetics of small cell
osteosarcoma.
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INTRODUCTION

Small cell osteosarcoma is a rare histological subtype of
osteosarcoma. It was first described in 1979 by Sim et al. as
resembling Ewing’s tumor, being made up of small round
cells.l'! Small cell osteosarcoma affecting the mandible is
even rarer, with only three published cases available in the
literature.**! We present a case of small cell osteosarcoma of
the mandible with a review of its clinical and radiographic
features, its cytologic and histologic characteristics, as well as
its immunohistochemistry and molecular genetics.

CASE REPORT

The patient was a 28-year-old lady with a complaint of a
painful swelling in the angle region of her left mandible for
the past 3 months [Figure 1]. She had visited a local dentist
for the problem a month ago, who extracted her second and
third left mandibular molars, which made no difference to
the pain or swelling. She said that the swelling gradually
increased to the present size. She gave no history of trauma
to the area, and had no idea about the status of the extracted
teeth. The patient was married and was 9 weeks pregnant. She
also appeared weak and said she was unable to eat properly
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due to the pain. On extra-oral palpation, the swelling was
bony hard and tender. The left submandibular group of nodes
was enlarged and tender, but mobile. Intra-oral examination
showed that the extraction wound had not healed completely;
there was a thin fibrinous pseudomembrane over it. The
swelling had obliterated the buccal vestibule, but the mucosa
appeared normal. An orthopantomogram revealed a poorly
defined radiolucency with radially oriented radio-opaque
streaks, giving a “sunburst” appearance. The lesion occupied
the entire ramus and angle region extending up to the lower
border of the mandible [Figure 2]. Since the patient was in
the first trimester of pregnancy, the obstetrician’s consent was
sought to conduct an incisional biopsy, approaching through
the unhealed extraction socket. A fine needle aspiration
was also done at the same time. The cytosmear showed
small round cells singly and in clusters, with moderate
anisonucleosis. The cytoplasm was scanty and the chromatin
was finely granular with no nucleoli [Figure 3]. A provisional
diagnosis of a small round cell tumor of bone was given. The
histological section showed dense infiltration of soft tissue
by small round blue cells with scanty cytoplasm, which were
not arranged in any particular pattern [Figure 4]. Some areas
of spindled cells were also seen [Figure 5]. Areas of tumor
osteoid with bizarre osteocytes were present, very similar to
those seen in conventional osteosarcoma [Figure 6]. Based
on these features, a diagnosis of small cell osteosarcoma
was made. The patient had her pregnancy terminated, and
underwent a PET scan, which showed no distant metastases.
She underwent a mandibular resection and has been started
on chemotherapy now, after recovering from the surgery. So
far, there is no evidence of recurrence of the lesion.
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Figure 3: FNA smear showing a cluster of small round cells showing
scanty cytoplasm, granular chromatin, absent nucleoli, and moderate
anisonucleosis (H and E, 400x%)
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Figure 5: Histologic section showing area of spindled cells (H and E,
200x%)

DISCUSSION

Osteosarcoma has several histological variants,® of which the
small cell osteosarcoma is quite rare. The incidence is said

Figure 2: OPG showing poorly defined radiolucency with “sunburst”
appearance

Figure 4: Histologic section showing small round cells arranged in
sheet-like pattern, with moderate anisonucleosis (H and E, 400x)
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Figure 6: Histologic section showing area of osteoid with bizarre
osteocytes (H and E, 100x)

to vary from 1.3%! to 4%.1"" The skeletal distribution and
age range of patients affected by small cell osteosarcoma are
similar to those of conventional osteosarcoma.”’ However,
in the first description of the entity, Sim et al. have stated
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that the age range is wider than that of patients with
classic osteosarcoma or Ewing’s sarcoma, with almost
half occurring in the third decade of life.l'" Small cell
osteosarcomas have been reported from almost every part
of the skeleton, including extragnathic craniofacial bones,®!
as well as extraskeletal locations.!'!]

Osteosarcomas affecting the jawbones constitute about 6%
of the total.['?l Small cell osteosarcomas of the jawbones,
however, are extremely rare. There are only three case
reports in the literature,** and three more mandibular
tumors are part of studies of larger series of cases.[!3!

The most common clinical presentation of small cell
osteosarcoma is pain and swelling with durations varying
from a few days to several months. 6714151 Patients
have also presented with numbness!'¥ and pathological
fractures.[') Our patient complained of difficulty in eating
caused by her painful mandibular swelling.

Radiographically, small cell osteosarcoma usually shows a
poorly demarcated radiolucency which may be purely lytic,
or may be mixed lytic—blastic.t'¢71*16 Destruction of the
cortex[671416] with elevation of the periosteum (Codman’s
triangle),['*!7 periosteal new bone formation!!¢1*151 and soft
tissue extension!'®”14161 have been described. The classic
“sunburst” appearance of osteosarcoma also occurs,!'*!” as
in our case. The presence of calcified matrix in the tumor,
especially when no osteoid is seen in the biopsy, is an
important clue to the diagnosis of small cell osteosarcoma,
which can otherwise look like any small round cell tumor,
especially Ewing’s sarcoma.[5'®]

There are very few accounts of the cytology of small cell
osteosarcoma.l!>1921 White et al. have described the tumor
cells as being “approximately three to four times the size
of a mature lymphocyte,” with scanty cytoplasm and finely
dispersed chromatin. The cells were seen to be present
singly, as well as in clusters. The nuclei exhibited greater
variability in shape, with oval and spindled nuclei. These
latter features help differentiate small cell osteosarcoma
from Ewing’s sarcoma, in which the cells are dispersed
singly, and have round, uniform nuclei." In their
detailed study of the cytologic characteristics of small cell
osteosarcoma, Bishop ef al. have described the tumor cells
as being small- to intermediate-sized, with high nuclear/
cytoplasmic ratios, round hyperchromatic nuclei with
finely granular chromatin and fine cytoplasmic vacuoles.
The nuclei showed significant molding in some cases, and
minimal anisonucleosis. They also obtained osteoid in some
of their cases, which stained faint purple or metachromatic
with Romanovsky stain and pale green with Papanicolaou
stain. The osteoid surrounded the cells and appeared wispy
or lacy with ill-defined borders, unlike collagen, which also
shows naked fibroblast nuclei.l'?) Our case also showed
similar cytologic features, except that we did not get any

osteoid, cytoplasmic vacuoles were absent, and the nuclei
were slightly more pleomorphic.

The histologic picture of small cell osteosarcoma
consists of small round cells arranged in islands or
sheets, !¢ sometimes separated by septae of dense fibrous
tissue.l'®) In some tumors, hemangiopericytomatous areas
may be seen.['*!1%] Areas of myxoid tissue may be present;®
in some cases associated with chondroid tissue.'¥ Areas
of necrosis may also occur.l"'3!! In some cases, the cells
may be arranged in strands and cords.”) Epithelioid cells
arranged in nests or gland-like structures have also been
described.[! Our case showed sheets of round cells with
arcas of dense fibrous tissue and a focal area of myxoid
tissue. The cells were round to oval in shape with scanty
cytoplasm.[1416] Some areas of spindled cells have
been noted.['¢"1®] The nuclei were usually round or oval
showing variability in size.l'¢7141¢] The nuclear chromatin
was finely dispersed™®7141¢ with some cases described
as having vesicular chromatin¥ or hyperchromatic and
coarse chromatin.!”’ The nucleoli varied from indistinct to
prominent.t'671314161 Mitotic figures were present and varied
widely.[6713161 Ayala et al.” have classified the tumor into
three histological types based on cell morphology: Ewing’s
sarcoma — like in which the histology closely resembled
Ewing’s sarcoma, with cells showing scanty cytoplasm
and round nuclei with fine chromatin and inconspicuous
nucleoli; lymphoma — like pattern resembling large cell
lymphoma showing large cells with abundant cytoplasm,
round to oval nuclei, finely dispersed chromatin and
prominent nucleoli; spindle cell pattern showed cells with
scanty cytoplasm and short ovoid or spindle-shaped nuclei
with inconspicuous or no nucleoli. In tumors with multiple
patterns, the predominant pattern determined the type.!”
According to this classification, our case fits the Ewing’s
sarcoma — like pattern, as it predominantly shows small
round cells with scanty cytoplasm with finely dispersed
nuclear chromatin, no nucleoli and moderate anisonucleosis.
The defining histologic feature of small cell osteosarcoma is
the presence of osteoid, which has been described in each
and every case reported so far. It varies from fine, lace-like
deposits around the tumor cells,!-671416211 to larger areas of
calcified matrix.["%1421] Several cases also showed cartilage
formation(-6-7131416171 often closely associated with the
osteoid. Our case showed calcified osteoid in one area, and
a smaller area of uncalcifed osteoid with bizarre osteocytes,
quite similar to that seen in conventional osteosarcoma.

Staining for the presence of glycogen and reticulin showed
variable results and was not helpful in differential diagnosis.
Sim et al. found all their cases to be PAS negative, while many
other cases were PAS positive.[6713:1416 Reticulin was positive
in some studies, forming an intercellular network, 19 being
virtually absent in some, and surrounding a few to several
tumor cells in others.'3 One case, with multiple skeletal
metastases, was positive for alkaline phosphatase.!'”
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Though the histologic differential diagnosis of small cell
osteosarcoma includes several round cell tumors, it can
be most easily mistaken for either Ewing’s sarcoma or
mesenchymal chondrosarcoma: The former when the biopsy
specimen does not include any osteoid and the latter when
there is presence of cartilage. The cells and nuclei in Ewing’s
sarcoma are more uniform than in small cell osteosarcoma.
There is no osteoid formation, though on occasion, fibrin
present between tumor cells may be mistaken for lacy
osteoid.l"! The presence of tumor cartilage may lead one to
think of mesenchymal chondrosarcoma. But most of the cases
of small cell osteosarcoma show the presence of cartilage
along with osteoid.["1416171 Mesenchymal chondrosarcoma
does not show any osteoid; also, the cartilage formed is
usually of low-grade malignancy, whereas high-grade
malignant cartilage is seen in small cell osteosarcoma.!”!

Immunohistochemical studies have looked for a marker(s) that
may help distinguish small cell osteosarcoma from other small
round cell tumors.['*!>21 CD99 (MIC2gene product/HBA71)
which was thought to be a specific marker of Ewing’s
sarcoma, has been found to be positive in several small cell
osteosarcomas,®>**!1:211 though some studies have reported
negative results too.['>!*) Small cell osteosarcoma has shown
positivity for a variety of markers, including cytokeratins,
SMA, vimentin, S100M"3 and osteonectin, osteocalcin, cell
membrane proteins ezrin and caveolin-1.21 The most useful
differentiation is from lymphomas/leukemias, as small cell
osteosarcomas have shown consistently negative results for
lymphoid markers like LCA, B- and T-cell markers.*!3-1521]

The latest area of study is molecular genetics and cytogenetics
of small cell osteosarcoma. Machado et al. looked for
sarcoma-associated translocations, especially those related
to the EWS gene, without any conclusive results.(?!
Pellin ef al. in a study of several round cell tumors for the
translocation (11:22) (q24;q12), found it to be present in
Ewing’s sarcomas and PNETSs, and absent in other round cell
tumors, including small cell osteosarcoma.?? A recent study
by Lee et al. on Fli-1 expression in round cell tumors found
that it is expressed in Ewing’s sarcoma and lymphoblastic
lymphoma and negative in mesenchymal chondrosarcoma
and small cell osteosarcoma.?’! Further studies are needed
in this area. Many of the reviewed studies showed small cell
osteosarcoma to have a poor prognosis.[571>1¢ Nakajima
et al . found that their series of patients showed an overall
S-year survival rate of 28.6% compared to conventional
osteosarcoma (77%) and Ewing’s sarcoma (50%). Sethi
et al.™ believe that a juxtacortical small cell osteosarcoma
may have a better prognosis, as it is likely to grow relatively
slower. While a review of treatment methods is beyond the
scope of this article, it appears that adjuvant chemotherapy
improves the prognosis!® as compared to only surgery.

We have presented a rare case of mandibular small cell
osteosarcoma with classic clinical, radiographic, cytologic,

and histologic features. The diagnosis of this lesion, if
not obvious from histology, can be made using adjunctive
techniques such as immunohistochemistry and molecular
genetics.
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