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A bone profile blood test measures minerals, proteins, and enzymes 
within the bones. 
This test is crucial for monitoring bone health, ensuring proper 
repair and development. 
As we age, maintaining healthy bones becomes increasingly 
important.
Bone-specific alkaline phosphatase (Bone ALP or BALP). 
This is an estimate of the rate of bone formation over your entire 
skeleton. ...
Osteocalcin. 
This is another marker of bone formation.
Urinary N-telopeptide of type I collagen.
Vitamin D levels.









The normal range is 44 to 147 international units per liter (IU/L) or 0.73 to 2.45 
microkatal per liter (µkat/L). Normal values may vary slightly from laboratory to 
laboratory. They also can vary with age and sex.







Bone diseases can make bones easy to break. 

Different kinds of bone problems include:
•Low bone density and osteoporosis, which make your bones weak 
and more likely to break
•Osteogenesis imperfecta makes your bones brittle
•Paget's disease of bone makes them weak
•Bones can also develop cancer and infections
•Other bone diseases, which are caused by poor nutrition, genetics, or 
problems with the rate of bone growth or rebuilding

https://medlineplus.gov/bonedensity.html
https://medlineplus.gov/osteoporosis.html
https://medlineplus.gov/osteogenesisimperfecta.html
https://medlineplus.gov/pagetsdiseaseofbone.html
https://medlineplus.gov/bonecancer.html
https://medlineplus.gov/boneinfections.html


-Osteitis: -
this term is used to describe a localized inflammation of bone with no 
progression through the marrow spaces. Particularly that associated with 
infected sockets following removal of teeth, (dry socket). 
Dry socket is a painful dental condition that sometimes happens after 

you have a tooth removed. Having a tooth removed is called an 
extraction..



Symptoms of dry socket may include:
Severe pain within a few days after removing a tooth. Loss of part or all 
of the blood clot at the tooth removal site. The socket may look empty.
Treatment may include:
1.Flushing out the socket. flush out the socket to remove any food bits 
or other loose materials that may add to pain or possible infection.
2.Dressing with medicine. 
3.Pain medicine. 
4.Self-care.



-Periostitis: - inflammation of the periosteal spaces of the bone and 
may not be associated with osteomyelitis. 
The distinction between osteomyelitis and periostitis cannot always 
be made in dry bones. However, in periostitis there will be no cloacae, 
involucrum, or changes in the marrow cavity.



Osteoarthritis
Most common arthritis and is prevalent in adults +45 years. 

Pathophysiology 
Osteoarthritis (OA) is where there is loss joint of space and the articular surface is worn down. 
This occurs due to release of enzymes that break down the collagen and proteoglycan causing 
destruction of the articular cartilage. The underlying subchondral bone becomes exposed and 
remodelling occurs causing formation of osteophyte. 

clinical features
Pain , Stiffness, Slow progression of loss of function. Deformity of knees, hips or larger joints 
,Decrease in joint flexibility , Bony lumps on the fingers 

Investigations 
Radiographs: can show the reduced joint space, formation of osteophyte, erosion of the 
subchondral bone, bone cysts beneath the joint and deformities. 
Blood tests may be carried out to rule out rheumatoid arthritis.





Treatment:
Surgery
Physiotherapy
Exercise
Pharmaceutical drug
Nonsteroidal anti-inflammatory drug
Weight loss
Analgesics
Arthroplasty
Joint injections



Paget's disease (Osteitis deformans)
It is characterized by enlargement and thickening of bone, the internal

architecture is abnormal and the bone is unusually brittle.
Causes: 

The cause is unknown, although the discovery of inclusion bodies
in the osteoclasts has suggested a viral infection (parvovirus).

Pathology: 
The characteristic cellular change is a marked increase in
osteoclastic and osteoblastic activity, bone turnover is accelerated, plasma
alkaline phosphatase is raised (a sign of osteoblastic activity) and there is
increases excretion of hydroxyproline in the urine (due to osteoclastic
activity).

Stages:
--- Early osteoclastic stage.
--- Late osteoblastic stage.



Clinical features: the pelvis and tibia being the commonest sites. Most patients are 
asymptomatic. The disorder being discovered when an x-ray is taken for some unrelated 
conditions or after the incidental discovery of raised serum alkaline phosphatase. Pain and 
deformity may be present. The skull base may become flattened (platybasia), kyphosis and 
spinal stenosis also may occur, cranial nerve compression may lead to impaired vision, facial 
palsy, and deafness. Steal syndrome, in which blood is diverted from internal organs to the 
surrounding skeletal circulation.
X-ray: bone appears thick, sclerotic, and with coarse trabeculations.
Pathological fractures may be seen.
Investigations:
--- Serum calcium and phosphate are usually normal.
--- Serum alkaline phosphatase is increased.
--- 24 hr urinary excretion of pyridinoline cross-links is a good indicator of
disease activity and bone resorption



The cotton wool appearance is a plain film sign of Paget disease and results from thickened, 
disorganized trabeculae which lead to areas of sclerosis in a previously lucent area of bone, 
typically the skull.
The presence of irregularly shaped bone particles appears like jigsaw-puzzle pieces and is the 
hallmark feature of Paget disease. As the disorder advances, the osteoblastic phase becomes 
dominant, resulting in excessive bone formation, which is fibrous and coarse.
Medications. Osteoporosis drugs (bisphosphonates) are the most common treatment for 
Paget's disease of bone. Bisphosphonates are typically given by injection into a vein, but they 
can also be taken by mouth. When taken orally, bisphosphonates are generally well tolerated 
but can irritate the stomach.







Osteomalacia and Rickets
Rickets present in childhood and it is where the bone is unmineralized.
The difference between Osteomalacia and rickets is that rickets is seen in children where there 
growth plates are open so prone to disorders whereas, adults growth plates have fused.
Both conditions are characterised by low ratio of mineralised: unmineralized of the bone.
Pathophysiology
Osteomalacia and rickets are caused by vitamin D deficiency.



Osteomalacia causes soft bones due to a lack of vitamin D. It is a disorder of 
decreased mineralization, which results in bone breaking down faster than it can 
re-form. In osteoporosis, bone mass decreases over time, leading to weakened 
and brittle bones that are susceptible to fracture.
The adult form of rickets that causes soft bones – treatment with supplements 
will usually cure the condition. However, it may be several months before any 
bone pain and muscle weakness is relieved. continue taking vitamin D 
supplements regularly to prevent the condition returning.















































Histologic features of "acute" and "chronic" osteomyelitis exist in the same lesion. the trabecular bone destroyed and replaced by an acute inflammatory reaction, consisting 
of neutrophils  and fibrovascular granulation tissue (black arrow) . The inflammation extends to the bone beneath the articular cartilage (yellow arrow) and has destroyed 
much of the cortical bone (white arrow). Reactive new bone has formed in the lower part of the image, along with a chronic inflammatory and fibrovascular reaction. b A 
region of interest of acute inflammation (white box in a) is shown highlighting a fragment of dead cortical bone surround by neutrophils (black arrow), with an associated 

fibrinous exudate, which are hallmarks of acute osteomyelitis . c A region of interest of chronic inflammation (black box in a) showing new bone formation (black arrow), 
and replacement of normal bone marrow with fibrovascular inflammatory tissue (boxed region) . d This region of interest (boxed area in c) is presented at high power, 
showing blood vessels, osteoblasts rimming newly formed woven bone (bottom right), and collections of lymphocytes and plasma cells (arrows), which are characteristic of 
chronic osteomyelitis 



Malignancy
Multiple Myeloma
Multiple myeloma is a disseminated and malignant disease that 
affects the plasma cells, causing bone lesions. 

Pathophysiology
The mutated plasma cells produce faulty immunoglobins and 
osteoclast activating factors, this leads to bone resorption and 
patients experiencing pain. 
Clinical features
Increase in plasma viscosity .Increased bleeding or clotting tendency 
.Renal failure .Prone to infections. Pathological fractures. Weakness 
.Paraesthesia 



Investigations
Increase in ESR .Leukopenia .Thrombocytopenia .Normochromic anaemia
.Hypergammaglobulinemia. Hypercalcemia 
Dental impacts
Jaw lesion can be potential first sign, small, punched-out, osteolytic lesion 
involves the posterior mandible are common. However, this is rare. 
Symptoms of mental anaesthesia, root resorption, loosening of the tooth, 
pathological fractures can be impacted. 
Patients may present with gingival bleeding, oral petechiae, cranial nerve palsies 
and herpes simplex or zoster infections. Abnormal protein that interferes with 
organs normal function (amyloid) can be found in the oral soft tissues this can 
lead to local or widespread swellings for example macroglossia. 
Complications: Melphalan is a type of chemotherapy drug and has been 
associated with mucositis. 
Bisphosphonates can increase the risk of MRONJ.





The atypical features of the plasma cells are better seen at 

higher magnification (40x lens, H&E).



X-rays can show lytic lesions in bones, lytic lesions usually appear as holes or punched-out areas in flat bone, 
such as in the skull or pelvis.



Osteosarcoma
The most common primary malignant bone tumour that presents in children and 
young adults. It is described as a very aggressive form of cancer.

Pathophysiology
Genetic mutation that causes the tumour to become malignant and is involved in 
the direct formation of bone or osteoid.
Clinical features

Bone pain or tenderness
An increased weight is felt through the skin
Swelling and redness at the location of the tumour
Pain when moving the joints around 
Restricted movement 
Fracture from minor trauma or simple movement 



Investigations
Core needle biopsy 
Radiographs followed by MRI scan to check the extent.14
Biochemical markers – serum alkaline phosphate (ALP) and lactase 
dehydrogenases (LDH) can aid with diagnosing the condition and the 
prognosis. The increase in ALP is caused by increase osteoblastic 
activity. The higher the level, the more progressed the cancer is and 
poorer prognosis. If the patient remains with high levels after 
treatment this indicates residual disease or potential metastasis. 16
Treatment 
Chemotherapy and surgery are routinely carried out. The drugs used in 
chemotherapy is doxorubicin, cisplatin, and methotrexate












