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Introduction
• The clinical and radiological features of the following three 

conditions can sometimes appear similar:

1. Giant Cell Tumor of Bone

2. Aneurysmal Bone Cyst

3. Non-Ossifying Fibroma

• These conditions often present with similar clinical manifestations,
including pain and local pathological fractures. Additionally, their
radiological appearances may overlap, making accurate diagnosis
challenging.

• Some underlined words are hyperlinks—you can click on them to 
access additional information about the topic.
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GIANTCELLTUMOR OF BONE:
Mostly benign

• Sometimes can be a locally aggressive neoplasm of 

adults, destroying the surrounding bone, periosteum 
& soft tissues.

• Epiphyses of long bones

• Composed mainly of numerous Osteoclast-like

giant cells

• Raremalignant behavior in 5-10% of patients

• Cells containhigh levels ofRANKL, as expected, as it 
is an osteoclast tumor.

• Trx: curetting with bone cementing, cut and replace, 
or cut and leave. The primary reasons for 
intervention include localized pain, pathological 
fracture, or suspicion of an underlying malignant or
benign pathology. Trx:Treatment



Giant Cell Tumor of Bone: Histological 
Features and Diagnostic Criteria

• The presence of osteoclast-like giant cells can be 
observed in various tumors, such as chondrosarcoma 
and osteosarcoma. However, in cases of giant cell tumor 
of bone, these multinucleated cells are a prominent 
histological feature and are distributed throughout the 
tumor in a relatively uniform pattern. One of the 
diagnostic features of giant cell tumors is the even 
distribution and consistent density of these giant cells 
within a background of mononuclear stromal cells.



• Benign tumor (Common)
• Aneurysmal bone cysts (ABCs) are thought to not

be true tumors. Some theories suggest they result

from localized reactive processes, such as trauma

or viral infections, forming blood-filled sacs.
Osteoclast-like giant cells are often present,
emphasizing their reactive nature and the
potential for similar cells to appear in other tumor
types.

• Blood filled cyst (Aneurysm: Sac)

• Metaphysis of long bones; adults, not seen in 
children.

• Curettage with bone cement is performed to treat 

aneurysmal bone cysts (ABCs) by stabilizing the

bone and reducing the risk of recurrence.
Histopathological examination is essential to 

distinguish ABCs from metastatic lesions.

ANEURYSMAL BONE CYST:

Radiological imaging can assess the 

nature of a tumor, determining whether it 

is infiltrative or locally destructive.

Treatment : Curetting



NON-OSSIFYING FIBROMA (benign):
• Non-ossifying: does not form mature

bone tissue and is primarily composed of

fibrous tissue.

• Benign lesion maybe reactive not a true 

neoplasm (other names: FCD, MFD)

• Metaphysis lesion.

• Histology: bland* fibroblastic proliferation

• May resolve spontaneously
• Bland: lack of atypia or

malignancy-associated
characteristics.

giant cells

FCD: Fibrous Cortical Deficit 
MFD: Metaphyseal Fibrous Defect



DYSPLASIA

FIBROUS DYSPLASIA (FD):

• Dysplasia refers to abnormal cellular development and is considered a potential
precursor to malignancy, which may progress to cancer over time if left
untreated, although not all cases do.

• Dysplasia can also refer to developmental abnormalities, such as focal
cortical dysplasia, a brain malformation. Similarly, fibrous dysplasia is a 
developmental bone disorder characterized by the replacement of normal bone
with fibrous tissue and irregular, immature bone.

• Not a real tumor; rather a developmental abnormality of bone genesis due to
mutations in GNAS1 gene (cAMP mediated osteoblast differentiation).

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/dysplasia
https://pubmed.ncbi.nlm.nih.gov/10646121/


DYSPLASIA

FIBROUS DYSPLASIA (FD):

• Forms of FD:

• Monostotic: affecting one bone

• Polyostotic: multiple bones

• Mazabraud syndrome: FD + soft tissue myxoma, benign spindle cell tumors 
which can occur in different parts of the body, including the heart, where 
cardiac myxoma represents the most common type of primary cardiac
tumor.

• McCune-Albright syndrome: polyostotic FD (mainly in the face) + café-au-
lait skin pigmentation (light to dark brown skin patches) + endocrine 
abnormalities (any type can occur, commonly precocious puberty).

• The management of McCune-Albright syndrome focuses on treating
its complications, including hormonal therapy for endocrine 
abnormalities and orthopedic interventions for bone deformities or 
fractures.

Similar to Paget Disease

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/dysplasia
https://www.mayoclinic.org/diseases-conditions/precocious-puberty/symptoms-causes/syc-20351811
https://www.mayoclinic.org/diseases-conditions/precocious-puberty/symptoms-causes/syc-20351811


McCUNE-ALBRIGHTSYNDROME:

Abnormal proximal 
femur demonstrating 
mixed sclerotic and lytic 
changes, resembling 
Paget disease but also 
consistent with fibrous 
dysplasia.

café-au-lait 
patches

Cherubism

• Woven bone 

with odd 

irregular 

shapes - key 

feature. 

Described

as "Chinese 

characters”

• Fibrous

tissue

around 

bone.

Fibrous Tissue

https://librepathology.org/wiki/Fibrous_dysplasia
https://librepathology.org/wiki/Fibrous_dysplasia
https://librepathology.org/wiki/Fibrous_dysplasia
https://librepathology.org/wiki/Fibrous_dysplasia
https://librepathology.org/wiki/Fibrous_dysplasia


METASTASIS OF
TUMORS TOBONE:

• Bone metastases are much more common than primary bone tumors, 
particularly in adults.

• In adults, malignant tumors that metastasize to the bone are predominantly 
carcinomas, primarily originating in the lung, prostate, breast, kidney, thyroid, 
and liver. These tumors are often referred to as “osteotropic carcinomas” due 
to their tendency to spread to bone.

• This means that when bone metastasis is suspected, the most likely 
diagnosis is carcinoma, with adenocarcinoma being the most common 
subtype among carcinomas.

• Thyroid gland tumors can be benign or malignant, with benign tumors
being the most common.

• Among malignant thyroid tumors, there are four main types. The most 
common is papillary thyroid cancer (PTC), accounting for approximately 
80% of cases. The second most common type is foll icular thyroid cancer 
(FTC), comprising about 10-15% of cases.

https://my.clevelandclinic.org/health/diseases/23180-carcinoma


METASTASIS OF
TUMORS TOBONE:

• It is much less common to see metastasis to the bone in children:
Neuroblastoma, Wilms tumor, and rhabdomyosarcoma are the top
malignant tumors in differential diagnosis.

• They are usually multiple lesions and present on the axial bone; mostly by
hematogenous spread.

• They usually present as multiple lesions within the axial skeleton, primarily
spreading through the bloodstream (hematogenous spread).

• Therefore, if multiple axial lesions are observed, especially in adults, the
primary differential diagnosis is metastasis from a malignant tumor.

• Bone metastasis, as seen radiologically on X-ray, MRI, or CT scan, can 
appear as lytic (more common), blastic (commonly associated with 
prostate cancer.), or mixed lesions, depending on the mediators’ 
secretions.



BLASTIC METASTASIS

more bone formation
LYTIC METASTASIS

more bone resorption

• In both cases, blastic and lytic bone lesions are mediated by cancer cells.

• In blastic lesions, mediators secreted by cancer cells activate osteoblasts, leading to 
increased bone formation.

• In lytic lesions, mediators secreted by cancer cells activate osteoclasts, resulting in
increased bone resorption.



A 75-year-old male patient presents with chronic mild to moderate pelvic 
pain or a pelvic fracture following a fall. X-ray imaging reveals multiple 
whitish osteoblastic lesions in the pelvis. What is the most likely 
underlying condition that could explain these blastic lesions?

Diagnostic reasoning:

1. The patient’s age (75 years) and presence of a pathological fracture
suggest an underlying bone weakness, which could be due to metastasis.

2. The presence of multiple whitish osteoblastic lesions on X-ray
indicates a metastatic tumor, with osteoblastic metastasis being
common in prostate cancer.

3. As the patient is male, prostate cancer is the most likely primary tumor
responsible for these findings.

The etiology of these lesions is metastatic prostate cancer.

• A simple and effective test to detect prostate cancer is measuring the 
prostate-specific antigen (PSA) level in the blood. The normal PSA level is
less than 4 ng/mL. In this patient, the PSA level is expected to be
significantly elevated, typically around 10 ng/mL or higher.





JOINTS (BASIC KNOWLEDGE):

• Provide motion & stability to our skeleton

• Synovial (cavitated): synovial joints, wide motion (knee, elbow…)

• Non synovial (solid): synarthrosis, minimal movement (skull, sternum…)

• Synovial joints covered by hyaline cartilage (70% water, 10% type II collagen, 8%

proteoglycans + chondrocytes

• Synovial membrane contains typeAsynoviocytes (differentiated macrophages), 

and type B synoviocytes (fibroblast-like)

• Synov membrane lacks basement membrane

✓ This membrane lines the inside of joint capsule and secretes synovial fluid into joint cavity.

• Hyaline cartilage: no blood supply, no nerves, no lymphatics (shock absorber)

✓ this accounts for the fact that it is rarely to have mets (metastases) to the cartilage.



OSTEOARTHRITIS (DJD):
• Degeneration of cartilage, not true – ITIS (Nevertheless there are several inflammatory 

mediators implicated in the process). It is the most common disease of joints. Although the 

term osteoarthritis implies an inflammatory disease, it is considered an intrinsic disorder of 

cartilage in which chondrocytes respond to biochemical and mechanical stresses resulting in 

the breakdown of the matrix and failure of its repair.

• Primary or idiopathic: aging process also recurrent traumas (in athletes) ; few joints
(Knee, ankle and hip joint are mostly affected). Primary DJD constitutes most of the cases.

• Secondary: due to pre-existing diseases like joint deformity, or a previous joint injury.

✓ Genetic susceptibility also plays a role in the disease.

• Insidious; increase with age (>50 yr); 40% of people > 70 years are affected

• Degeneration of cartilage >> repair and proliferation of chondrocytes.

“I have osteoarthritis because I used to play football 

a lot in my old days”,

Dr. Mousa says.



Pay attention to every detail in

these figures.
1 Chondrocyte injury due to 
repeated biochemical and 
mechanical stresses with genetic 
susceptibility is some individuals.

2 several inflammatory mediators 
are secreted by chondrocytes and 
synoviocytes like PGE2, NO, TNF, 

TGF-β, also, enzymes like MMPs and
aggrecanases that degrade the 
matrix.

3 This process continues for 
months and years. Degradation 
exceeds repair and ultimately, 
chondrocyte apoptosis and 
severely damaged matrix will 
occur.



Pay attention to every

detail in these figures.

Notice the 

subchondral 

sclerosis (whitish 

areas) and the 

severely narrowed 

joint.

Subchondral cysts
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MORPHOLOGICAL FEATURES OF OSTEOARTHRITIS

Early stages:
✓ Damage to cartilage due to biochemical and mechanical stresses producing fissures and 

clefts known as fibrillation of articular cartilage.

Late stages:
✓ With continuous degeneration and erosion, cartilage thickness is significantly reduced 

exposing the subchondral bone.

✓ Pieces of cartilage and subchondral bone tumble into the joint space, forming loose bodies.

✓ Bone eburnation because of friction between the opposing exposed articular bony surfaces
resulting in polished bone.

✓ Reduced joint space.

✓ Irritation of the subchondral bone.

✓ Subchondral or cortical sclerosis.

✓ Developing of subchondral cysts with hemorrhage.

✓ Emergence of outgrowths called bone spurs or osteophytes.



OA(DJD) CLINICALLY

• Joint pain worsens with use, morning stiffness, crepitus & range 
limitation (it hurts when the joint is hyper-flexed or hyperextended), radicular
pain, osteophytes impingement on vertebrae, muscle spasm & atrophy

✓ Crepitus is the cracking and popping sounds you hear or feel from the affected

joint once flexed and extended just by palpating it.

• No magic preventive strategies (wt loss?)

✓ As a clinician, if you have an obese patient suffering from DJD, weight loss is 

mandatory.

• Trx: pain control, decrease inflammation (NSAIDs), intra-
articular steroids, or joint replacement for severe cases

• Large health cost on countries



:رسالة من الفريق العلمي



Corrections from previous versions:

For any feedback, scan the code or click on it.

Versions Slide # and Place of Error Before Correction After Correction

V0 → V1

V1 → V2

https://docs.google.com/forms/d/e/1FAIpQLSfkuUNprJGp518dsj5eDvMj2yp1dVXf_gnqntIjAb-TJNP3nA/viewform
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