
Pathology lab
Midterm material 

It’s going to be hard , but hard doesn’t mean impossible 

✨



Lecture 1

Woven bone 

▪

More cellular and disorganized.

▪

The trabeculae are wider.

▪

The arrangement between cells
And type 1 collagen is haphazard.

▪

In early young born in children 
and in certain diseases.

Lamellar bone

▪

The cells are more linear and organized 

▪

Less cells

▪

main structure of mature long bones 

▪

More collagen [strong]

Osteoblasts

▪

Smaller Cells 

▪

The nuclear cytoplasmic 
ratio a little bit high
(larger than osteoclasts).

▪

Mono nuclear cells

▪

Located around the area 
where osteoid has been 
formed



Osteoclasts 

▪

Big cells 

▪

They eat up mature bone [forming 
white pets]

▪

Multi nucleated giant cells [each 
osteoclast can 
have up to 100-150 nuclei]

Endochondral ossification
Bone formation process that starts with 
cartilage and then the endochondral 
ossification starts in the center until most of 
your long bone is replaced by 
mature bone and there is only a remnant of 
articular cartilage at both ends
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DYSOSTOSIS : abnormal bone formation

supernumerary 
digit

Aplasia

syndactyly
Syndactyly + 

supernumerary 
digits.

craniosynostosis

DYSPLASIA

THANATOPHORIC DYSPLSIA

▪

 Most common lethal form of dwarfism.

▪

FGFR3 mutations

▪

 Die at birth or shortly after (small chest 
leading to resp. insufficiency)



OSTEOGENESIS IMPERFECTA

▪

 brittle bone disease

▪

blue sclera 

▪

 autosomal dominant; deficiency of type I 
collagen synthesis.

▪

 inherited disorders of connective tissue.

OSTEOPETROSIS

▪

 Marble bone disease

▪

 Impaired osteoclast function

▪

 X-ray (whitening)

▪

 Fractures and leukopenia  in severe forms

sever osteoporosis
*the space is 3 times 
less than normal .
*Fraction at all level 
vertebra.

A normal 
vertebral 
body

* The red portion is the 
bone trabeculae, the 
quantity of them is 
much lower than 
normal + the thickness 
of trabeculae is very thin 
in osteoporosis.

more matrix
*less spongy bone 

OSTEOPOROSIS

-
→

←
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Rickets and  Osteomalacia

▪

 Due to vitamin D deficiency or abnormal 
metabolism of vitamin D

▶

 Inadequate 
mineralization results in weak bone

▪

 Bowing of bone 

▪

 Children’s bones become fragile, they 
suffer from pain in their bone , dental issues , 
poor development and growth & skeletal 
abnormalities

Brown tumor

▪

Not really cancer , It’s a mass 
of collection of blood 
( blood hematoma ) with 
fractures of bone that suffer 
from osteoporosis

▪

 In untreated HPT

OSTEITIS FIBROSA CYSTICA (OFC)

▪

 It’s an inflammatory response causes 
weakening of the 
bone by resorption of the bone , fibrosis 
and cyst formation & seen in untreated 
HPT cases 

▪

 The bones appear less white in color 
under X-ray



Paget disease 
(Osteitis Deformans)

▪

 Very abnormal bone 
appearance (mosaic
lamellar bone)

Leontiasis ossea
 (lion face) or platybasia : 
characteristic of severe 
Paget disease by 
invagination of skull 
base 

3 phases in paget diseases 
happen at the same time 

▪

Osteolytic phase : More 
osteoclastic activity

▪

Mixed phase : Osteoblastic and 
Osteoclastic activity at the same time.

▪

osteosclerotic phase: High 
Osteoblastic activity
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▪

Simple fractures: Closed , Skin is intact , 
Swelling.

▪

Compound fractures: Opened , Skin is 
ruptured , 
Fractured bone communicates with overlying 
skin & harder to treat

▪

Displaced fractures : ends are not
aligned

▪

Non-displaced fractures : two ends are at the
same axial line

▪

 Stress fractures ;repetitive slowly 
progressive

▪

 Greenstick fractures : soft bone 
fracture ( in children )

▪

 Pathologic fractures : fracture happens 
in abnormal bones(tumor)

▪

 Spiral fractures: Non-displaced , not 
compound happens when torque (a 
rotating force) is applied along the axis of 
a long bone.

▪

 Comminuted fractures : Break of the 
bone into more than two fragments.

Fractures 



Osteonecrosis

▪

Death of the bony tissue , mainly due to ischemia

▪

 femoral head which is the main classical example 
of a bone with Avascular necrosis.

▪

 Necrotic bone is pyramidal in shape , the base of 
the pyramid is faced at the articular cartilage. 

▪

 ASSOCIATED CONDITIONS:
- Vascular injury: trauma, vasculitis
- Drugs: steroids
- Systemic disease: Sickle
-Radiation 

wedge shaped necrosis in the head 
of the femur is classic to avascular necrosis

Viable 
bone

Dead 
bone

=



Notes about OSTEOMYELITIS 

▪

Inflammation of bone/marrow due to infection 

▪

 Any organism can cause osteomyelitis

▪

 staph. aureus (80-90%).
• E. Coli, Pseudomonas & Klebsiella are more common when UTI or IV 
drug abuse are present

▪

 Mechanism:
1. Hematogenous spread (especially in children). (most common mechanism)
2. Extension from contiguous site (adults, diabetic foot).
3. Direct implantation after compound # or orthopedic procedure
• Neonates:(less than 4 weeks old) Haemophilus influenzae & Group B strept
(in addition to staph)- these organisms are common at that age
• Sicklers (patient with sickle cell disease):Salmonella (gram – osteomyelitis)

▪

 Long bones: metaphysis & epiphysis in adults; in children: epiphysis or 
metaphysis (not both)

Acid fast bacilli stain showing red 
snappers (Mycobacterium)
Ziehl-Neelsen stain

Mycobacterial Osteomyelitis

▪

 It is a chronic type of inflammation

▪

 Hematogenous (spreads through the blood) or 
direct spread

▪

 H&E stain shows granuloma with central necrosis 
(caseating)

TB SPNDYLITIS (POTT DISEASE)

▪

is a disease caused by TB infecting the 
vertebral body 

▪

 Difficult to treat

▪

 May lead to pathologic fractures 
(compression fractures) that may 
compress the nerves leading to 
neurologic deficit, scoliosis, kyphosis
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Osteoid osteoma & Osteoblastoma

▪

Histologically, both of them look like reactive bone 
with some hemorrhage and reactive giant cells

▪

You don’t see atypia.

X-ray, distal femur showing a 
process which started in 
medulla of the bone and 
infiltrate the surrounding tissue 
elevating the periosteum (→) 
and the angle between actual 
bone and the periosteum is 
called Codman’s triangle.

Gross specimen, we cut it 
longitudinally and articular 
cartilage of the distal 
femur and below it a tumor 
area.

Histologically: we saw 
malignant osteoid haphazard 
abnormal mitosis, atypia 
of the osteoblast with 
frequent abnormal mitosis 
again

MRI showed you the processes, 
tumor arises at the metaphysis 
and extends 
to the soft tissue, the skeletal 
muscle infiltrated by this tumor, 
and the periosteal 
elevation causing Codman 
triangle

OSTEOSARCOMA



▪

 most common - benign 
exostoses

▪

 Most common location, 
around the cartilaginous plate 

▪

 Extension of this bone and 
bone marrow goes out 

▪

 Covering by benign cartilage, 
so if you cut there, what you will 
see, normal cartilage, normal 
periosteum, normal marrow

Osteochondroma

They cause 
pain and 
pathological 
fractures 

▪

This is a case 
of MHE

▪

 If you diagnose a 
patient with MHE, 
you have to follow up 
closely to watch 
those 
osteochondromas 
to avoid transforming 
to malignant 
chondrosarcoma

▪

X-Ray of the distal femur, 

▪

very classic appearing 
exophatic pedunculated mass 
with normal cartilaginous cap

▪

you don’t see destruction of the 
tissue around it , 
infiltration and Codman’s triangle.

▪

normal cartilage, normal 
subchondral bone and bone 
marrow, this is all benign 
appearing as if a normal articular 
piece of bone. 



CHONDROMA 
(ENCHONDROMA) ▪

Histologically: 
benign cartilage

▪

No atypia

cartilaginous appearance on 
x-ray, no destruction, no elevation in the 
periosteum, and it’s in the medulla.

Remember:

▪

Maffucci syndrome: multiple 
enchondromas + skin hemangiomatosis

▪

 Multiple enchondromas: Ollier disease

CHONDROSARCOMA

Huge chondrosarcoma 
in the diaphysis of the 
humerus, there’s 
Codman triangle, the 
tumor is infiltrating 
into the bone marrow 
and outside of the soft 
tissue elevating the 
periosteum.

cartilaginous, it’s large
and infiltrating the soft 
tissue and the medulla 
bone.

huge 
chondrosarcoma 
of the ribs

CT scan 

▶

 bubble 
soap appearance

▪

malignant lobulated 
cartilage

▪

 grade 1 to 2, because of 
the cartilaginous 
differentiation is obvious
→ low grade tumor.

←

t


