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Figure 2-27 Bone island: histopathology. Slab radiograph (A) and low-power photomicrograph (B) of the femoral head
show typical features of enostosis. Note characteristic thorn-like trabeculae radiating from the lesion. (From Bullough PG. A
las of orthopedic pathology with clinical and radiologic correlations, 2nd ed. New York: Gower Medical Publishing, 1992, with
permission. )

Figure 2-5 Histopathology of osteoma. A: Cancellous osteoma. Irregularly formed bone trabeculae consist mostly of

lamellar bone (hematoxylin and eosin, original magnification x25). B: Cancellous osteoma. Intertrabecular spaces enclose
highly vascular fibrous marrow tissue (hematoxylin and eosin, original magnification x50). €: Compact osteoma. Dense,

: 3 — »
compact, mostly lamellar bone surrounds narrow marrow spaces. The surface is rather smooth (van Gieson, whole-mount :lt ? i?% @ Il/—‘\ LYY [ g
section). D: Compact osteoma. Some osteocyte lacunae are empty as a result of osteocyte decline due to inefficient /3N [11] ?‘

nourishment (hematoxylin and eosin, original magnification »200).
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Figure 2-82 Histopathology of conventional osteosarcoma
Markedly pleomorphic tumor cells are separated by lace-liks
osteoid (hematoxylin and eosin, original magnification x400).

- e (bone—forming or osteogenic
lesions) HZA 2% 4
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S e o g -'"‘:"..-...- i)
stopathology of periosteal osteosarcoma.
A: Low-power photomicrograph shows predominantly
cartilaginous matrix, which is a major component of the tu-
mor. Areas of osteoid formation (lower left corner) confirm the
diagnosis (hematoxylin and eosin, original magnification
x40). B: At higher magnification observe metachromatically
stained cartilaginous matrix of the tumor (Giemsa, original
magnification % 100). €: At high magnification note scanty
osteoid formation in the peripheral cellular parts of the tumor
(hematoxylin and eosin, original magnification < 200).
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Figure 2-2 Osteoma. A: Anteroposte-
rior radiograph of the humerus shows
sclerotic, ivory-like mass attached to the
cortex. (Reprinted with permission from
Greenspan A. Benign bone-forming le-
sions: osteoma, osteoid osteoma, and
osteoblastoma. Skeletal Radiol 1993;
22:485-500.) B: A small osteoma of the
proximal phalanx of the middle finger.
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Table 2-1 Differential Diagnosis of Parosteal Osteoma

Condition (Lesions)

Parosteal osteoma

Parosteal ostecsarcoma

Sessile osteochondroma

Juxtacortical myositis

ossificans

Periosteal osteoblastoma

Ossified parosteal
(periosteal) lipoma

Melorheostosis
(monostotic)

e 2-6 Schematic representation of differential possibilities of similarly appearing juxtacortical and cortical lesions.

Radiologic Features

Ivory-like, homogenously dense sclerotic
mass, with sharply demarcated borders, in-
timately attached to cortex. No cleft be-
tween lesion and adjacent cortex.

Ivory-like, frequently lobulated sclerotic mass,
homo- or heterogeneous in density with
more radiolucent areas at periphery. Incom-
plete cleft between lesion and adjacent cor-
tex occasionally present.

Cortex of host bone merges without
interruption with cortex of lesion and
respective cancellous portions of adjacent
bone and osteochondroma communicate.

Zonal phenomenon: radiolucent area in center
of lesion and dense zone of mature ossifica-
tion at periphery. Frequently thin radiolucent
cleft separates ossific mass from adjacent
cortex.

Round or ovoid heterogenous in density mass
attached to cortex.

Lobulated mass containing irregular ossifica-
tions and radiolucent area of fat. Hyper-
ostosis of adjacent cortex occasionally
present.

Cortical thickening resembling wax dripping
down one side of a candle. Commonly ex-
tends to the joint.

Pathologic Features

Mature lamellar bone (either consisting
of concentric rings of compact bone,
or parallel plates of cancellous bone),
lack of active fibrous stroma.

Streamers of woven to woven-lamellar
bone with heavily collagenized stroma.
Maoderately cellular foci with nuclei
exhibiting slight pleomorphism.

Cartilaginous cap composed of hyaline
cartilage arranged similarly to growth
plate. Beneath zone of endochondral
ossification with vascular invasion and
replacement of calcified cartilage by
newly formed bone. Intertrabecular
spaces may contain fatty or
hematopoietic marrow.

Trabecular bone and fibrous marrow.
Histologic zonal phenomenon:
immature bone in the center with
proliferating osteoblasts, fibroblasts,
and areas of hemorrhage and necrosis;
mature bone at the periphery.

Trabeculae of women bone, numerous
dilated capillaries, exuberant in number
osteoblasts, osteoclasts, and fibroblasts.

Formation of mature bone within adipose
tissue. Occasionally foci of necrosis
and calcifications.

Thickened cortical bone containing
irregularly arranged Haversian canals
surrounded by cellular fibrous tissue.
Osteoblastic activity usually present.
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Figure 2-15 Histopathology of myositis
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Figure 2-9 Juxtacortical myositis ossificans. A, B: Radiographic hallmarks of the lesion
olucent area in the center of the lesion, which indicates immature bone formation, and a dense zone of mature ossification at
the periphery. Note also a thin, radiolucent cleft separating the lesion from the adjacent cortex. €: Focus of mature post-trau-
matic myositis ossificans is tightly adherent to the cortex of the left femur (arrow). The radiolucent cleft that usually separates
the lesion from the cortex is absent. D: In another patient with a post-traumatic focus of myositis ossificans that was firmly at-
tached to the cortex, computed tomography (CT) section shows classic zonal phenomenon.
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Figure 2-8 Sessile osteochondroma. Radiographic hallmarks

include uninterrupted cortical and medullary continuity be- T oLy

tween the lesion and the host bone (humerus). Figure 2-14 Histopathology of sessile osteochondroma.
Whole-mount section of a sessile lesion shows a cartilaginous
cap covered by perichondrium. Broad-based stalk is com-
pletely filled with fatty marrow (hematoxylin and eosin).
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Figure 2-19 Enostosis (bone island). A: Anteroposterior radiograph of the right hip of a 10-year-old boy shows a bone is-
land (arrow) in the femoral neck. (Reprinted from Greenspan A. Orthopedic imaging, 4th ed. Philadelphia: Lippincott Williams
& Wilkins, 2004:954, Fig. 33.40.) B: Anteroposterior radiograph of the left hip in a 32-year-old woman shows a bone island
(arrow) in the ilium.
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Figure 2-24 Bone island: magnetic resonance imaging (MRI). A: Anteroposterior radiograph of the right hip joint
shows a typical bone island in the intertrochanteric area (arrow). B: On coronal spin-echo T1-weighted MRI the lesion exhibits
low signal intensity.
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Figure 2-31 Osteoid osteoma: skeletal sites of predilec-
tion, peak age range, and male-to-female ratio.
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Figure 2-39 Osteoid osteoma: computed tomography (CT). A: Radiograph of the cervical spine does not clearly
demonstrate the suspected lesion of osteoid osteoma. B: CT section through Cé shows a low-attenuation nidus with a
sclerotic center, located in the left pedicle and extending into the lamina. (Reprinted with permission from Greenspan A. Be-
nign bone forming lesions: osteoma, osteoid osteoma, and osteoblastoma. Skeletal Radiol 1993;22:492.)
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Figure 2-64 Histopathology of osteoblastoma. A: Densely arranged small trabeculae made up of woven bone are
surrounded by osteoblasts. In the narrow marrow “es, some capillaries and giant cells of the osteoclast type are seen.
These features, together with very regular appearinc > formation, militate against the diagnosis of osteosarcoma (hema-
toxylin and eosin, original magnification x25). Osteoblastoma shows woven bone formation in plates rimmed with

densely arranged osteoblasts and giant cells of the OSFEVDC“‘“ type (hematoxylin and eosin, original magnification x400). C: “g % @ II{:E E‘K ALY Kdr

At high magnification, the uniform-appearing ostecblasts line the newly formed trabeculae (hematoxylin and eosin, original
magnification x400). D: Atypical osteoblastoma with crowded, large epithelioid stromal cells and irregular foci of woven

bo 91!} da jon reser l|§ an ostegsarcoma ( 1t‘|1iltoxylll and eosin, ongir LI | dq vification
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Table 2-6 Histologic Grading of Osteosarcoma®

Grade Histologic Features

1 Cellularity: slightly increased
Cytologic atypia: minimal to slight
Mitotic activity: low
Osteoid matrix: regular

Cellularity: moderate

Cytologic atypia: mild to moderate
Mitotic activity: low to moderate
Osteoid matrix: regular

Cellularity: increased

Cytologic atypia: moderate to marked
Mitotic activity: moderate to high
Osteoid matrix: irreqular

Cellularity: markedly increased

Cytologic atypia: markedly pleomorphic
cells

Mitotic activity: high

Osteoid matrix: irreqular, abundant

s At - & 44 -~ , <
¢ According to Unni KK, Dahlin DC. Grading of bone tumors. 5 reoma A Tumr s conssing of meciu-daed round vl cel,

Serﬂ.‘.ﬂ' Dﬂlﬂgn PG E‘h G]r ] 984: -l : ] 65_] ?.2 a in: i o I arcoma, that is res ed by el\.'\r'l‘.‘lterldi-.-ljlﬁl:i:'.} ﬁ“ .lq-'r:-.llrnz-'r"ll!

D). C: ntrast to Ewing sarcoma, small cell osteosarcoma contains retic-
al magnification *400). Dz Tumar-csteoid formation by small cell osteosarcoma (van
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