
Skeletal disorders in 

Poultry 



A. Basis of aetiopathogenesis (age and type of fowls) 

The categories are: 

1. Young birds selected for rapid growth afflicted with disorders of bone 

growth. These are developmental or metabolic in nature and 

frequently the result of growth plate pathology or abnormalities in 

bone modeling. 

2. Breeder stocks of turkey and broiler fowl  by degenerative changes in 

articular cartilage disorders. Osteochondrotic lesions:lead to 

degeneration of the articular cartilage with the formation of erosions, 

cartilage flaps and joint mice. 

3. Adults selected for egg production afflicted with bone fragility. 

Classifications 

Skeletal disorders (problems) are manifest as locomotors dysfunction. 



I- Infectious Skeletal Disorders in Poultry: 

• Bacterial (osteomyelitis, chondritis and suppurative arthritis). 

• Viral: a. Non neoplastic Viral (Viral arthritis). 

              b. Non neoplastic Viral (Osteopetrosis). 

II- Non-Infectious Skeletal Disorders in Poultry: 

• Angular and torsional deformities, dyschondroplasia, rickets, 

osteochondrosis and chondrodystrophy. 

B. Basis of etiology  



Locomotion problems in broiler chickens can cause 

economic losses up to 40% of the total losses due to carcass 

condemnation and downgrading at processing.  

Leg disorders, such as femoral lesions (Proximal femoral 

epiphysis, Tibial dyschondroplasia, and Spondylolisthesis. 

1. In broiler chickens  



Proximal femoral degeneration in growing 

Turkeys 

The lesions seen in the head and proximal femur of turkeys include:  

1. Degeneration of the articular or growth plate cartilage and bone 

with separation usually between the growth plate and 

metaphyseal bone. 

 2. Avascular necrosis with separation and degeneration of an 

abnormal mass of prehypertrophying (dyschondroplastic) 

cartilage with spontaneous fracture of the femoral head, 

metaphysis or neck of femur.  

3. osteomyelitis, with necrosis under the growth plate in the     

metaphysis. 



Proximal femora of growing broiler 
chickens 

 In growing broiler the condition includes: metaphyseal 

osteomyelitis with separation of the proximal femur from 

the shaft.  separation of the cartilaginous epiphysis from the 

femoral metaphysis (epiphyseolysis) on disarticulation of 

the coxofemoral joint, can be due to: osteochondrosis, 

osteomyelitis , or degeneration of the epiphyseal cartilage of 

the femoral head due to dyschondroplasia or trauma. 



Leg disorder of broiler 

A&B: Normal with mild flexion of hock 

C&D: Valgus of right leg. 

E&F: Valgus of right and left  leg.  



Osteopenia  
(Cage Layer Fatigue, Layer Paralysis,Cage Layer Osteoporosis 

• Osteopenia is an skeleton affection in mature chickens for egg 

production, especially those of high rates of egg production and can 

be regarded as a generalized skeletal disorder resulting in bone 

fractures.  

• The hen requires 2.3 g of calcium for egg shell formation and 25 mg 

        in the yolk (transfer of calcium to the egg shell at approximately            

100 to 150 mg /hour) and egg shell formation occurs from 4 to 17 hs 

before oviposition . 



• The condition is divided into two forms: peracute, where death 

occurred with the onset of symptoms and acute, where the 

birds survived the initial collapse. 

• Osteomalacia is caused by defective mineralization of bone 

tissue and is characterized primarily by thick seams of 

unmineralised or poorly mineralized organic matrix on the 

surfaces of medullary bone trabeculae, so, there is a decrease 

in the amount of bone tissue, but bone  is normally 

mineralized. 



Causes: 

• Calcium, phosphorus, vitamin D deficiencies or imbalance of 

the calcium/phosphorus ratio in diet can induce osteomalacia, 

whereas osteoporosis maybe related with hormonal changes, 

lack of exercise and age-related effects.  

• Factors, such as age at sexual maturity, body weight, 

medullarybone and various pharmaceutical and nutritional 

factors, may also strongly influence bone strength.  

• Osteopenia is genetic in origin, results from breeding of light 

weight, efficient birds that remain in a high rate of lay for a 

prolonged period. 

 



• Signs and losses: 

• Pain and distress with broken bones and healed or 
new fractures.  

• Posterior paralysis , mortality and lost production in 
battery hens. 

•  The sternum and ribs are frequently deviated and 
the long bones and vertebrae fractured( 

• In the processing of spent layers where bone 
breakage results in the contamination of carcasses 
and recovered meat with splinters of bone.  

• Losses result from cracked and broken eggs (e.g. 
osteopenia, decreased shell quality). 

 



II. Infectious skeletal disorders in poultry 

Bacterial causes: 

S. aureus, and E. coli are responsible for most bacterial infections in the 

bones and joints of chickens, turkeys, and other birds.  

Sporadic causes of osteomyelitis and/or arthritis in poultry include 

coagulase negative Staphylococcus spp, P.multocida,  Ornithobacterium  

rhinotracheale, Trueperella(Arcanobacterium)pyogenes, Enterococcus s

pp, Streptococcus spp, Salmonella spp, Strep.  moniliformis, 

and Aspergillus spp.  

M. synoviae and M meleagridis can cause arthritis in chickens and 

turkeys, respectively. 

Mode of Infection: 

The significant causes of lameness in broilers and turkeys. mostly a 

consequence of hematogenous bacterial spread from enteric or 

respiratory disease, or develop from direct extension from surrounding 

infected tissues. 

 

a. Bacterial Osteomyelitis and Arthritis  



Lesions are most common in the femoral head the most common in 

broiler and proximal tibiotarsus.  

Other as the metatarsus, distal femur and tibiotarsus, vertebrae, 

radius, and ulna are less commonly. 

In turkeys: 

Infection of bones, joints, and periarticular tissues with E.coli, S. 

aureus, or S. hyicus is referred to as turkey osteomyelitis complex 

(TOC) or green-liver osteomyelitis complex. Green discoloration of 

the liver is often associated with TOC and is mostly observed at the 

processing plant. 



Enterococcal spondylitis (ES) 

• ES is a defined clinical syndrome with infection of the free thoracic 

and adjacent vertebrae, resulting in chronic osteomyelitis and spinal 

cord compression. 

• Enterococcus cecorum is a commensal enteric bacterium that can 

cause epidemics of osteomyelitis, arthritis, and spondylitis in broilers 

and broiler breeders.  

• Clinical signs of symmetrical leg paresis and paralysis often develop 

in broilers 5–8 weeks of age. Flock mortality varies from 5%–15%.  

 

leg paresis  Compression of the spinal  Severe enlargement  

of the free thoracic vertebra  



Amyloid Arthropathy 

• Reactive (AA type) amyloidosis develops secondary to chronic 

inflammation. Systemic amyloidosis with deposition of amyloid 

predominantly in the joints (amyloid arthropathy) has been 

observed following infection with  E.faecalis or M. synoviae.  

• Clinical cases are seen only occasionally, and most frequently affect 

the hock joint. 

•  Brown layer chickens are particularly susceptible. Turkeys, 

broilers, guinea fowl, and other birds can also develop amyloid 

arthropathy. Some cases have been attributed to contamination of a 

previously sterile vaccine diluent with E faecalis during 

administration (eg, Marek disease vaccine in day-old chicks).  

• Joints may be enlarged by yellow-orange material in the articular 

space. No treatment exists for amyloidosis. 



Reoviruses belong to the family Reoviridae in the genus 
Orthoreovirus. Avian reovirus is nonenveloped, with a 
10-segmented, double-stranded RNA genome. 

EPIDEMIOLOGY: 

Day-old chicks are most susceptible. 

The younger chick is infected, the longer virus persists 
in tissues .Can also infect older chickens. 

  TRANSMISSION: 

 Egg-transmitted short duration . 

Lateral transmission may occur.  

Spread via aerosols and fomites.  



Arthritis:  

in broilers 4-8 weeks old. Unilateral or bilateral swellings of the 

tendons of the shank and above the hock. Walk with stilted gait. 

Rupture of the gastrocnemius tendon can occur with severe 

disease. Lowered FCR . 

Severely affected birds don’t recover others recover in 4-6 weeks. 

Rupture of the gastrocnemius tendon, especially 

in male roaster birds 12—16 weeks old  

Respiratory and enteric diseases are usually of short duration, but 

virus survives in tendon sheaths for prolonged periods. 

 







 ACUTE: 

Fulminating infection in young birds can cause cardiomegaly, 
hepatomegaly, and splenomegaly with necrotic foci.  Marked 
edema of leg tendons.  

Petechial hemorrhages in the synovial membranes above the hock.  

Fusion and calcification of tendon bundles.  

Chronic: 

lesion characterized by hardening and fusion of tendon 

sheaths. Small pitted erosions in the articular cartilage of distal 
tibiotarsus. These erosions enlarge, coalesce, and extend into 
underlying bone. 

Overgrowth of fibrocartilaginous pannus develops on articular 
surface.  

The diaphysis of the proximal metatarsal of the affected limb is 
enlarged.   





RUPTURE OF GASTROECNEMIUS 

 TENDON 





IN TURKEYS  

TENOSYNOVITIS 

 Reo viruses induced microscopic tenosynovitis 
lesions in chicks, but none produced them 

in turkey poults.  



Osteopetrosis 
Osteopetrosis due to infection with specific strains of avian 

leukosis/sarcoma virus, is bilaterally symmetrical and involves 

the long bones, especially the tibiotarsus and tarsometatarsus. 

Birds 8–12 weeks of age are most commonly affected. Lymphoid 

leukosis often occurs concurrently in chickens with osteopetrosis. 

in Avian osteopetrosis  a defect in osteoclast function results in 

abnormal bone resorption and accumulation of primary spongiosa 

in the marrow cavity. 



•  Gross pathology frequently precludes an accurate 

diagnosis and histopathology is usually, and also 

dietary, environmental and management analyses. 

• Bacterial and viral isolation are also recommended.  

• Detection of Ca/Ph/Vit D3 in serum can be useful. 

 

 

Diagnosis 




