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ABSTRACT

Interventional radiology has an importanterabn benign bone
tumours involved in the treatment of the patiem#peutic role) as well
as the diagnosis of disease (diagnostic role)fér® an alternative to the
surgical treatment of many conditions and can elat@ the need for

hospitalization, in some cases

Image-Guided Percutaneous Biopsy becoming irreasingly
accepted modality for initial biopsy in most musskeletatumors. All
biopsies planned in consultation with the referramthopedic surgeon.
Needle pathway decided on the basis of the expeletditive treatment
to avoid inter-compartmental contamination, to minienthe amounof
biopsy tract that removed at the time of definitaiggeryand to avoid

neurovascular structurgdames S. Jelinek et.al.,2002)

There are many therapeutic roles of interventiodiotagy on
benign bone tumors like Percutaneous thermal ablatincludes
(Radio-frequency, Microwave or Laser photocoagatatiablations)-
cryoablation — cementoplasty(verebroplasty) - delectranscatheter
arterial embolization - direct Percutaneous intn@dural injections and
adjuvants like ethanol.(Erkan Y.et al., 2002)

Key ward :-

= Benign bone tumours
= Clinical and radiologic features
= Diagnostic & therapeutic role of intervention rddgy
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Introduction and definitions

A Tumor: is a lump or mass of tissue that forms when ckligle
uncontrollably. For most bone tumors, the causalghown. A growing
tumor may replace healthy tissue with abnormalis may weaken the
bone, causing it to break (fracture). Aggressivedrs can lead to
disability or death, particularly if signs and symmps are ignored.

(American Academy of orthopedic surgeons, 2004).

A Bone Tumor: is an overgrowth of cells within the bone. These
cells could arise from cells normally present ie thone or other times
can arise from the proliferation of cells from atlsgées of the body. For
reasons that aren’'t well understood, these cebi& gonormally and form
a “tumor”. One very important question to ask relgag a bone tumor is

whether it is benign or malignant (Timothy B. Ragil., 2007).

A Benign Bone Tumor: by definition is not life threatening.
Nonetheless, many benign bone tumors can be aggressd cause
problems to the affected bone and surrounding.jdihese effects may
cause significant long-term effects on the functdrthe affected limb,
Benign bone tumors may also cause the bone toamghsache and may
weaken it to the point that it breaks. Other benigme tumors are
“‘incidental findings”, or are discovered on an y¥-taken for an unrelated
problem. Many of these benign bone tumors do nose&asymptoms,
(Timothy B. Rapp. Et al., 2007)



Fortunately, the majority of tumors that or@ie in the bones are
benign, meaning very unlikely to spread from itgyioial site to a new
location. On contrary to what most people expeehidgn bone tumors
occur most often in people less than 30 yearshMkt are discovered in
children, while their skeletons are still growinthese tumors are often
strongly influenced by the hormones that stimulatemal growth. As a
result, many benign tumors actually stop growingeoa child reaches
skeletal maturity (i.e. when bones stop growindeimgth). This usually
occurs between the ages 14-16 in girls and the afd$-19 in boys.
(Cleveland Clinic, 2008)

The management of patients with bone tumours requéas

consideration of many factors:(Afshin Gangi, X Buy et al., 2007)

» Histology of the tumours with differentiation of rfign and
malignant tumours

» Careful evaluation of the patient's general coaditi

* An understanding of the disease process.

* An appreciation of the degree of bone destruction.

* A working knowledge of available treatment optionbat
required.(Afshin Gangi, X Buy et al., 2007)



Benign Bone Tumors

Benign bone tumors almost never metastasizé are best
classified by the matrix which the tumor cells prod such as bone,
cartilage, fibrous tissue, fat or blood vesselsn8amf these tumors
can be described as 'aggressive' because theyaoay locally after
removal (resection). It is very important to deterenwhether a tumor
Is benign or malignant to avoid over or under tre;att of the patient.

(American Academy of orthopaedic surgeons, 2004)

Classification of benign bone tumours according to
(David W. Stoller, 2004)

» Osteoblastic tumours:
(osteoid osteoma, osteoblastoma)
» Cartilaginous tumours:

(enchondroma, osteochondroma, chondroblastomajdebimyxoid
fiboroma)

e Fibrous tumours:
(fibrous dysplasia, fibrous histocytosis of bone)
e Miscellaneous tumours & tumour like lesions:

(gaint cell tumours, aneurysmal bone cyst, in&geous

haemangioma, unicameral bone cyst, interosseocuséjp



Other Classifications:

The American Academy of Orthopaedic Surgeons (AAOSays

common benign tumors include

Osteochondroma, Fibrous dysplasia, Giant cell tyummicameral
bone cyst or (solitary bone cyst), Osteoid osteomBenign
cartilaginous tumors are some of the most commsione affecting
the skeletons of children, These include (exostoseshondromas,
periosteal chondromas, chondromyxoid fibroma and
chondroblastoma).(American Academy of Orthopaedierg&ons,
2004)

Classification According to tumor Aggressiveness: Timothy B.

Rapp. 2007).

Benign “Non-Aggressive” Bone  Benign “Aggressive” Bone

Tumors Tumors

- Osteoid osteoma - Fibrous Dysplasia
- Unicameral (simple) bone cyst - Giant Cell Tumor

- Hemangioma of bone - Osteoblastoma

- Intra-osseous ganglion cyst - Chondroblastoma

- Osteochondroma - Anuerysmal Bone cyst
- Exostoses

- Enchondroma

- Non-ossifying fibroma
- Chondomyxoid Fibroma
- Periosteal-Cortical Desmoid



Classification of primary tumours of bone accordingto (David
Sutton et al., 2003)

Tumors arise from skeletal tissue:

- bony origin (bone island, osteoid osteoma, ostebiiaa)

- cartilagenous origin (chondroma,chondroblastomandromyxoid
Fibroma)

- fibrous origin (fiborous cortical defect, non ossify fibroma,
fibromatosis, desmoblastic fiboroma)

- gaint cell containg (gaint cell tumour,aneurysmahd cyst, brown

tumour
Tumors arise from other tissues:

- Blood vessels ( haemangioma, haemangiomatosisshiagi bone
diseas, haemangiopericytoma)
- Nerves (neurofibroma, neuroliemmoma)

- Fat (lipoma)
Tumors of no known origin:
- (Solitary bone cyst)
Non neoplastic tumors:

- (histiocytosis, hydatid, hematoma , infarction,diets abscess)



The following are important parameters to be

consider in the evaluation of benign bone

tUMOTrsS: (Helliwell TR. et al., 1999)

1-Age: (probably the most important clinical clue):

e 0-10ys. :simple bone cyst, eosinophilic gtama.

10 - 20 ys. : non-ossifying fibroma, fibrous dyspa simple bone
cyst, aneurysmal bone cyst, osteochondroma (exsktasteoid
osteoma, osteoblastoma, chondroblastoma,chondradhyxo

fibroma.

* 20-40vys. : enchondroma, giant cell tumor.

* 40vys. & above : osteomas.

2-Skeletal Location{while many lesions favor certain bones, some

tumors almost exclusively occur at specific 9if€able-2)

Lesions Most common skeletal sites

Metadiaphyseal regions of the tibia

Non-ossifying fioroma _
and distal femur (80%).

The vast majority of SBCs is found in

Simple bone cyst the proximal humerus (55%) and
proximal femur (20%).

Chordoma Base of the skull or sacrum (90%)



Long bones(knee , proximal humerus)-
(70% ).

Chondroblastoma

Giant cell tumor Knee area, distal radius (65%).

Small bones of the hands and feet
Enchondroma (60%). This is in fact the commonest

tumor at these sites.

Fibrous dysplasia Femur, tibia, skull and ribs
Osteochondroma Knee area, proximal humerus, pelvis
Osteoblastoma Spine (30%), mandible, long bones

Aneurysmal bone cyst Any bone; common in the spine

o Knee area (30%), pelvis, small bone's
Chondromyxoid fiboroma
of the feet

Hemangioma Spine, craniofacial bones



3-Site of Long Bone Involvement(most primary bone tumors have

favored sites within long bones; this may providsiee to diagnosis.

Diaphyain .

Metaphyais .

Fhyeia -

Epiphysia

(Figure-1a)-sites of long bone involvement.(HellivieR. et al., 1999)

Tumor
Osteoblastoma
Osteoid osteoma
Giant-cell tumor
Chondroblastoma

Chondromyxoid
fibroma

Enchondroma
Chondrosarcoma
Osteochondroma
Non-ossifying
fiboroma

Aneurysmal bone
cyst

Epiphysis Metaphysis
Rare Most common
Uncommon Common

Most common Rare

Most common Rare

Rare Most common
Rare Common
Uncommon Common

Extremely rare Most common

Extremely rare Most common

Common Common

Diaphysis

Uncommon
Common
Extremely rare
Extremely rare

Common

Common
Most common
Common

Common

Rare



Parosteal sarcoma

Osteochondroma

(Figure-1b)- Anatomical locations of benign bonmtwrs.(Helliwell TR. et al., 1999)

4-Patterns of Growth and Bone Destruction:

AR

Benign and nomrowing (ol
extremely slowly gromwg)
lesions are we
circumscribed and shc
geographic pattern of bone
destruction with a sclerot
rim.  Geographic patte!
refers to a welllefined are
of lysis. The sclerotic rim |
more commonly seen in t
weightbearing bones ai
represents bone reaction
the lesion. Its presence me;
that the bone habeen givel
sufficient time to react. Sori
authors say that the sclerc
rim signifies benignancy |
about 95%.



