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The Normal Skeleton

arities of the avian skeleton are related to flight. Other differences are related to
egg productiogd MaMi&gvian bones are hollow and contain air sacs. Air sacs in bones make bones
4Py but are aligance because air sacculitis can result in osteomyelitis, arthritis and

S.
&ds have a singl i w

gndyle and many have a long spring-like neck. The vertebrae

synovial joints. are no intervertebral discs. The spinal column of gallinaceous
bir gmig the thoracic NesgfCraggmgas except for T4 that is articulating. The pectoral girdle is
well deve pth a scapula, cones and clavicle. This pectoral girdle and the large keel
G 4 0 carry flighNg o facilitate egg laying the pelvic girdle has no pubic

| bones are fusgl’ wi e tibia giving the tibiotarsus and one with the

metatarsal to fo metatarsus. Onggfarsalone is embedded in the gastrocnemious tendon.
Four digits are prese d@n accessory strucige, the metatarsal spur develops in males (and to a
lesser extent in femal

The young chick has cgamiooth and a
cartilage persist in the end of theOng ®nes. These co
when a growth plate can be reclguigft e growth pl
thicker and more irregular than in nﬁ and the epiph
with no secondary centers of ossification. The lar cartil
Leg tendons ossify as birds become mature.

Parathyroid glands (two on each side) are fo ose to the pqg
There are discrete small, calcitonin producing ultigg@bra

&l glands,
parathyroids.
Muscle L L 4
Normal anatomy and physiology /
Avian muscle may be a mixture of red (dark) or white (ligh

groups of muscle may be predominantly one variety or the other. R&ugi0e
supply, high myoglobin content, high fat content and low glycogen content
opposite. Red fibers metabolize fat directly and have sustained activity an

migration. White fibers metabolize glycogen. They have rapid activity an
twitch) for short, rapid flight.

ature skeleton at hatching. Cones of
roken down until 7-9 days of age
t-growing commercial poultry is
i ing birds are cartilaginous
from the growth plate.

)

egfof the thyroid.
he thyroids and

it is in mammals, or
haye a copious blood
j hite fibers are the
contraction for
ast contraction (fast

Muscle mass must be evaluated in the context of the strain and species. Normal muscle mass
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in a Leghorn would be classed as “reduced” in a broiler or broiler breeder. Lack of muscle mass is
an important feature in evaluating the health status. Serous atrophy of fat is not as important a
criterian of emaciation as it is in mammals.

enetic and Congenital (Developmental) Anomalies

al abnormalities are seen in embryos when unhatched eggs are broken out. Limb

rtic are seen occasionally in chicks in the hatching trays. Scoliosis and kyphosis
se defects may be genetic or congenital and congenital defects may have a

ic origin. rticollis have difficulty eating. Scoliosis does not usually cause a

but may be asg@Ciatel with increased valgus-varus deformity.

@ ed Defects

leg deformitieg @ eness problems that affect meat-type poultry are related
e therefore maghgo ominent in males. Slowing growth, particularly in

make up 70-90% ot t

nutritionally adequat n. Therege geneticinfluenc ny of the growth-related defects.
Slowing growth is less effective eys, although g d uce dyschondroplasia and
cardiovascular-related death. gagl exercise afte

Leg deformity may be the uneven grow

the hock is a common cause of lameness in turk i&i
: |

Severe lameness in turkeys (shaky-leg lamerf€ss) 1 o0e
related to foot-pad dermatitis and ulceration because i ]
time tendons start to ossify.

The articular cartilage of rapidly growing po thick and is n d from an
ossification center in the epiphysis. Focal avascular or§ ¥ necrosis (osteod@o is) of this
cartilage frequently results in joint lesions. Avulsion fractures gnd Ligament damag he intertarsal
joint or femorotibial joints are frequently missed during a opsexamination for lameness in
turkeys. Spontaneous fracture of the femur occurs sporadically ales, occasionally as a
flock or farm problem.

Nutritional deficiency may be the cause of lameness. Vitamin Qafaclegfy may be the result of
insufficient nutrient for the growth rate of the birds, which is why it is se in the males. The
problem may be poor quality vitamin, failure to add the vitamin premix, inad ixing of feed,
or it may be secondary to viral or bacterial damage to the intestinal epithelitfn affecting digestion
and absorption of nutrients.

Muscle lesions are rare in poultry, however, nutritional (selenium deficiency), exertional
(deep pectoral myopathy, turkey leg edema) and toxic (ionophore) myopathies do occur. Rupture of
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the peroneus muscle, at the place where tendons ossify, causes downgrading at processing in turkeys
but does not cause lameness. Spontaneous rupture of the gastrocnemius tendon above the hock is
frequently seen in broilers, but is rare in turkeys.

A) Leg problems associated with egg storage and incubation.
The longer gggs are held before setting, the more cull chicks and leg deformities will be seen.

eating after day 10 can have a more serious effect on these

defor particularly in - . Egg size influences internal egg temperature and larger
eg re apt to overheafia 0s mature because of the heat generated by the developing
em

B) Gro Ronment rela

1) Croo oe

growing turkey I : in most flocks. Toes are bent either laterally or

medially in a horizongal Wlae. Examination rey isting of the phalanges. Infrared brooding and
wire floors appear to ing eases the incidence. This condition
must be differentiated from curl i icgncy in young birds, in which the toes

eripheral nerves.

2) Slipped tendon: The gastroc @i tendon has sli condyles of the distal tibia and
the bird has lost control of the lovgrlg¥. dimary slipped t ngccur without bone or cartilage
abnormality and is not necessarily cauﬁ]’wang ese or 0 cy. Bone strength is
normal. Slipped tendon causes only 1-3% of the ness in chi fyrare in poults.

G of,the articulating 4™
. 2ycord. Damage to
the spinal cord causes partial posterior paralysis. Tr%ted broilers sijg8 w tajjvith their feet
extended or fall to one side. The lesion must be difgffentiasmgl from scoWosS@nigh usually causes
no clinical signs) and osteomyelitis or osteochondrosis/g¥ % droplasia of the brae,
causing compression of the spinal cord, which cause sinWaL™n@al signs usually :
Dislocation may also occur between other cervical and thoracigge aep Spondy|OW®hesis is a
frequent lesion, more common in female than male broilers. It re gfturkeys. Affected birds
cannot reach food or water and should be removed and killed. Slo h particularly in the
first 14 to 21 days will reduce the incidence.

4) Tibial dyschondroplasia (TD), osteochondrosis: Proliferation w removal of
avascular prehypertrophying cartilage is called dyschondroplasia. If the lesj all, bony change
is minimal. If the lesion is large, the end of the affected bone enlarges, bec ened and may

bend backward. The cortex becomes thin and the bone may fracture spontanedtsly or at processing.
When the end of the bone enlarges and becomes weaker, the bone compresses when heavy birds
stand. These birds are in pain when they walk and quickly sit again. As bone growth slows with
approaching maturity the lesion may be removed or occasionally necrosis develops around the
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cartilage. This results in long bone necrosis or fracture and severe lameness. Thirty to 50% of male
meat-type poultry have dyschondroplasia, but lameness only occurs if there is bone weakness,
necrosis, deformity or fracture.

The cause is multifactorial, but rapid growth, particularly without a long daily rest period,
and electrolyte imbalance (anion/cation imbalance) are primary. Anions should be increased and
cations reducedaSome mycotoxins and chemicals also increase the incidence. Dyschondroplasia
lameness in meat-type chickens, turkeys and ducks with occasional higher

levels in aused up to 50% of the lameness in some flocks in countries where animal
protein is'used e ration
Alkali ion by removing 1 kg of NaCl and replacing it with 2 kg of NaHCO3 per
t will redu a'dence of dyschondroplasia. The addition of 5 to 10 ug
feed may prevent TD.
5 us-varus defogiity VD) angular bone deformity; twisted legs: VVD is lateral or

with a correspondlng deviation of the metatarsus and

nlarged. Interstarsal ligaments become stretched
e time birds are seen lame but spontaneous
fracture may oc he growth plategfetweln the tibia and attached tarsal bones. The
etiology is not know olgh the defect is'rel to over-putrition and rapid growth.

This deformi urs at der age IN turkeys broiler chickens, usually occurring
after six weeks of age. VVD als rs in ratites an birds (storks or egrets) if they are
grown rapidly on high protei agmieed, indicatin i i
have to do with uneven growt @
or asymmetrical tendon tension o%J{as
B vitamin deficiencies It is a frequent gflise Of lameness in turg g 15 to 30% of leg
deformity. It is the most frequent cause of lame \ sing up to 60% of the
skeletal disease.

Slowing growth rate in the first 10 to4 da
meat-type chickens. Reducing the protein in the feed i

fe onversion.

Increased exercise is more effective in turkeys, per b it incre&Sesw ngth.
C) Physical and mechanical causes of lameness and r&) eletal disorders
i£d|w
fe

1) Epiphyseal separation: When the legs of normal, young, r owing broile@®ickens are
disarticulated at necropsy, the articular cartilage often pulls o ral head and trochanters by
the joint capsule, leaving the smooth, shiny growth plate. Occasi f the growth plate also
pulls away, leaving rough, irregular, necrotic-looking, subchondral b@e? people describe this
separation at post-mortem as “femoral head necrosis” but it is normal :
Broiler chickens that are caught and carried by one leg to be crated f; ing to the

bleed from the end of the femur and may die of hypovolemic shock or be con
2) Fracture. Free-range and perchery hens frequently suffer from trauma-induced fracture of leg or
wing bones. If the hens have osteoporosis, fractures are more frequent and may also occur in caged
hens as spontaneous fractures of the spine or legs, or from injury. Many fractures occur when fowl
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MUSCULOSKELETAL SYSTEM
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Genetic and Congenital
monsters




Genetic and Congenital
torticollis (twisted neck)

Chicken with crookedf
Crooked neck with Ski @ ed, X2, (1 seveme nd vertebrae from
one of affected birds shd is.



Emaciation
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