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Low Grade Central Osteosarcoma (LGCO) is a rare intramedullary and well differentiated variant of osteosarcoma with a better
prognosis than the more common conventional variant. It was first described by Unni et al., in 1977. Due to its subtle histological
features of malignancy, it is difficult to diagnose on biopsy. Even in the resection specimen it can be mistaken for lesions like
fibrous dysplasia, desmoplastic fibroma, parosteal osteosarcoma and fibrosarcoma. Adequate sampling of the tumour is essential
to arrive at a correct diagnosis. Histological features such as cytological atypia, mitotic activity, permeation into the bone marrow,
entrapment of the native bone, cortical disruption and soft tissue extension will help in the diagnosis of this tumour. We report a
case of a 30-year-old man who presented with pain in the right hip of three months duration. On radiological evaluation, a lytic
lesion was noted in the upper part of right femur and a possible diagnosis of locally aggressive giant cell tumour of bone was
proposed. On histopathological study of the resected upper part of the right femur, a diagnosis of LGCO was rendered.

CASE REPORT

A 30-year-old male presented with pain in the right hip since three
months. He had difficulty in walking and getting up from sitting
position. He gave history of trauma six months back. There was no
history of fever. On local examination of right hip, tenderness was
evident over upper part of thigh. No scars or sinuses were noted on
the skin. Right gluteal tuberosity was at a higher level than the left
side. He had a right lower limb antalgic gait. Systemic examination
was within normal limits.

On Magnetic Resonance Imaging (MRI), a well-defined, expansile,
lobulated, intramedullary T2 weighted and STIR (short T1 inversion
recovery) heterogeneously hyperintense and T1 weighted isointense
lesion was noted involving the metaphysis of the neck, lesser and
greater trochanter of the right femur. Thinning of the overlying cortex
was seen with no break. It showed post contrast diffuse enhancement
with foci of blooming [Table/Fig-1]. A possibility of locally aggressive
giant cell tumour of right proximal femur was proposed.

[Table/Fig-1]: MRI image showing a well-defined expansile lobulated intramedul-
lary tumour in the upper part of right femur.

The patient underwent surgical resection prosthesis of right
proximal femur and the resected proximal femur was sent for
histopathology. On gross examination, the cut surface of the bone
showed a circumscribed, expansile grey white lesion measuring
6.5X5.5 cm occupying the metaphyseal region of neck, lesser and
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greater trochanter. The cortex and periosteum overlying the tumour
appeared thinned out [Table/Fig-2].

[Table/Fig-2]: Gross image of the cut section of resected upper part of right femur
showing the circumscribed expansile grey white tumour.

Multiple sections were studied from the lesion, showed a focally
hypocellular to moderately cellular tumour comprised of spindle cells
arranged in fascicles [Table/Fig-3a]. The spindle cells showed mild to
focally moderate nuclear atypia and rare mitotic figure. The stroma
was densely collagenous with foci of osteoid production [Table/Fig-
3b], focally forming immature bone, focal myxoid areas, focal irregular
anastomosing bony trabeculae [Table/Fig-3c] and few aggregates of
osteoclastic giant cells [Table/Fig-3d]. The tumour was permeating
the inner part of the cortex causing focal thinning of cortex [Table/
Fig-3e] and also seen to infiltrate the subjacent marrow spaces in the
medullary cavity [Table/Fig-3f]. Both the resected margins were free.
A diagnosis of LGCO was established.

DISCUSSION

LGCO is an unusual variant of osteosarcoma with a better prognosis
than the common conventional variant. It is an intramedullary bone
forming well differentiated malignancy [1]. It was first described
in1977 by Unni KK et al., [2]. It has an incidence of 1-2% among
the variants of skeletal osteosarcoma. It has been observed in the
age group between 18 and 45 years and occurs equally in both
the genders [3]. It is more commonly seen in the distal femur and
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[Table/Fig-3]: Histopathological images of the tumour showing: (a) Moderately
cellular areas (H&E;200X); (b) Osteoid production (H&E;200X); (c) Irregular anasto-
mosing bony trabeculae (H&E;100X); (d) Focal aggregate of osteoclastic giant cells
(H&E;200X); () Permeation into the inner aspect of cortex (H&E;100X); (f) Infiltration
into the subjacent marrow spaces (H&E;100X).

proximal tibia. Uncommon locations being humerus, radius, ulna,
fibula, jaw bone, small bones of hand and feet, skull, rib and
vertebrae [1,3-5]. In the long bone, it arises from the metaphysis or
diametaphysis and rarely from diaphysis [3].

Radiologically, LGCO can be mistaken for aneurysmal bone cyst,
osteoblastoma, desmoplastic fibroma, fibrous dysplasia and
non-ossifying fibroma [2]. Andersen KJ et al., recognized four
radiographic patterns of LGCO: (1) Lytic with varying amounts of
coarse and thick trabeculation; (2) Predominantly lytic with few thin
incomplete trabeculae; (3) Densely sclerotic; and (4) Mixed, lytic and
sclerotic [6,7]. In our case, the tumour was predominantly lytic with
few thin trabeculation.

Grossly, LGCO are large grey white, firm, gritty tumours ranging
from 2-25 cm and arising within the intramedullary cavity and may
breach the cortex with extension into the surrounding soft tissue
[3,8,9]. Histologically, this tumour is characterised by a varied
pattern of growth ranging from fibroblast-like areas, areas with
osteoid matrix and areas with well-formed dense bone formation.
The proportion of these areas can vary. Fibroblast-like areas
are usually hypocellular to moderately cellular with spindle cells
arranged as intersecting fascicles in a collagenous background.
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These cells show mild atypia and few to rare mitotic figures. The
tumour produces variable amount of osteoid matrix. It can form
heavy bony trabaculae similar to a parosteal osteosarcoma or can
have thin osteoid seams like that of a fibrous dysplasia [2,3]. In
rare cases, a pagetoid like dense sclerotic trabecular bone with
iregular mosaic pattern of cement lines has been observed [10].
Areas of osteoclastic giant cells and cartilage differentiation can
also be seen. This tumour has a permeative growth pattern into the
marrow spaces and also entraps the native bony trabeculae. It can
cause localized cortical destruction and infiltrate into the adjacent
soft tissue [8].

WHO recommends atwo-tier grading system forbone tumours based
on cellularity and nuclear atypia. Accordingly, this intramedullary well
differentiated osteosarcoma is a low grade tumour which can be
treated by wide surgical resection [8]. Prognosis is excellent with
90% survival at five years. Few studies have shown that LGCO
can have areas of high grade de-differentiation, more commonly
in cases of recurrence. The risk of metastasis of such tumour is
high. Righi A et al., have described the importance of detecting
such high grade areas and its prognostic association. They found
that LGCO with >50% high grade component behaves like a
conventional (high grade) osteosarcoma and it needs to be treated
like the latter with surgical removal and adjuvant chemotherapy.
LGCO with <50% high grade component had a good patient
survival with surgical removal of tumour irrespective of the use of
adjuvant therapy [11,12].

The differential diagnosis on histology includes fibrous dysplasia,
desmoplastic fibroma, parosteal osteosarcoma and fibrosarcoma
[Table/Fig-4]. Fibrous dysplasia is a benign lesion which shows
no cellular atypia, no mitotic figures and no cortical disruption.
Parosteal osteosarcoma has a surface location unlike LGCO
which is an intramedullary tumour. Desmoplastic fioroma and
fibrosarcoma are spindle cell tumours and show no immature bone
formation [2-4,13]. LGCO expresses immunohistochemical markers
like Murine Double-Minute Type2 (MDM2) and Cyclin-Dependent
Kinase 4 (CDK4). These markers are helpful in distinguishing it from
benign histological mimics [14].

Features Fibrous dysplasia Desmoplastic fiboroma

Fibrosarcoma

Parosteal osteosarcoma Low grade central osteosarcoma

1. | Behaviour

Benign spindle cell
fibro-osseous lesion

Benign spindle cell tumor

Malignant spindle
cell tumour

Malignant low grade bone tumour

Malignant low grade bone tumour

2. | Location Intramedullary Intramedullary Intramedullary Surface of bone Intramedullary
3. | Radiology Well defined radiolucent | Well defined radiolucent lI-defined Heavily mineralized mass Lytic or sclerotic or mixed with thin or
with sclerotic margins lesion that may expand permeative moth attached to cortex with broad thick trabeculations
host bone eaten appearance | base and wraps around the
involved bone
4. | Cortical Not present Seen in larger tumours Present Can be present Can be present
destruction
and soft
tissue
involvement
5. | Permeative Not present Can be present Present Not present Present
growth
pattern in to
the marrow
spaces
6. | Presence Branched, delicate, Not present Not present Long parallel well-formed bony Thin osteoid seams or heavy bony
of bony curvilinear bony trabeculae trabeculae
trabeculae/ trabeculae
immature
bone
7. | Spindle cell Hypocellular Variably cellular in a Hypercellular with | Hypocellular Hypocellular to moderately cellular
cellularity collagenised stroma variable amount of
collagen
8. | Cellular atypia | Not present Minimal/Absent Present Mild Mild
9. | Mitoses Absent Rare Present Occasional to few Occasional to few

[Table/Fig-4]: Table depicting the clinical, radiological and histological features of differential diagnosis of LGCO.
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CONCLUSION

Since LGCO has subtle and varied histological features of malignancy;,
it is difficult to diagnose on biopsy. It is essential to do adequate
sampling from multiple foci of the tumour for detailed histological
study. Helpful histological features which can lead to the diagnosis
of LGCO include cytological atypia, mitotic activity, permeation into
bone marrow or native bone, cortical disruption and soft tissue
extension. It is important to make a correct diagnosis for appropriate
treatment. This is to prevent local recurrence which is often of high
grade nature.
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