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Pathomorphologial investigation of spondylolisthesis leaded to spondylosis
in commercial broiler chicken with posterior paralysis: A case study
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Spondylolisthesis known as kinky back syndrome is a deformity of the free sixth thoracic
vertebra including enlargement and rotation resulting in posterior paralysis in broiler chicken.
Genotype, feeding regimes and environment are involved in occurrence of this congenital
anomaly. Spondylolisthesis may result in or happen simultaneously with two other major axial
skeleton pathologies including spondylosis and spondylitis as a result of occurrence of
degenerative necrobiotic lesions and inflammation of the vertebrae, respectively. This report
deals with a male broiler chicken with posterior paralysis in the second week of rearing. After
euthanasia, the specimen was evaluated at macroscopic and microscopic levels. Macroscopic
findings showed the unilateral enlargement of body and transverse process of sixth thoracic
vertebra and downward rotation of the body. The histopathological studies revealed the focal
chondronecrosis and degenerative changes in articular facets and cranial process of the
vertebra. In conclusion, a diagnosis of spondylolisthesis followed by spondylosis was made
based on macroscopic and histopathological findings that to the authors’ best knowledge, is the

Spondylosis

first reportin a broiler farm in Iran.
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Introduction

Among the different conditions leading to posterior
paralysis in chickens, spondylolisthesis (kinky back
syndrome) is reportedly the most prevalent one followed
by spondylosis and spondylitis.}2 It is a deformity of the
sixth thoracic vertebra (T6) including enlargement and
distortion, causing spinal cord compression and eventually
posterior paralysis in broiler chicken3. In some flocks, the
incidence of affected birds can reach 2.00% with a peak at
three to six weeks of age and cocks are more frequently
affected.3# Genetic predispositions has been known as the
main cause of this defect. Other causes of this defect
include the environment and nutritional conditions which
are almost equally effective, so feeding with a diet diluted
with fiber during the first week of life could significantly
reduce the development of subclinical spondylolisthesis.5
Some researchers have indicated that spondylolisthesis is
resulted from increased growth, which can be reduced by
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slowing down the growth rate of broiler chickens;
although, others have rejected this hypothesis.346

Despite the prevalence of posterior paralysis in broiler
chicken flocks, to the best of our knowledge, this is the first
report of spondylolisthesis leaded to spondylosis of broiler
chicken in Iran.

Case Description

In January 2019, one case of posterior paralysis was
observed in broiler research farm of Faculty of Veterinary
Medicine, Amol University of Special Modern Technologies,
Amol, Iran. The affected chicken was male (Ross 308;
weighing 170 g) in the second week of rearing.

The chicken was rested on its abdomen and tail with
legs extended forward being incapable to stand or walk
(Fig. 1). The basal diet was formulated to meet the nutrient
requirements of the broiler chickens as recommended by
Ross 308 broiler management guide.” Gross evaluations
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were performed after euthanasia by cervical dislocation
(Ethical code: Ir.ausmt.rec.1400.01). The thoracic vertebra
was fixed in 10.00% neutral buffered formalin, remained
in 16.00% neutral EDTA for 40 days for decalcification and
then embedded in paraffin. The 5.00 pm sections were
stained routinely with Hematoxylin and Eosin.
Macroscopic findings. In the area of thoracic

vertebrae, enlargement of body and transverse process of
T6 was observed at the left side with downward rotation
of the body (Fig. 2).

Fig. 1. A two-week-old male broiler chicken with posterior
paralysis sitting on abdomen and tail.

Fig. 2. Enlargement in transverse process and body of 6th
thoracic vertebra (red ellipse)

Microscopic findings. Histological analysis revealed
focal chondronecrosis and degenerative changes in
articular facets and cranial process of the free thoracic
vertebra. Also, noticeable large cartilaginous cleft was
detected which was consistent with osteochondrosis
dissecans lesions. Along with the destructive changes,
there were also regenerative reparative processes
containing fibrovascular tissue. There was a slight
infiltration of mononuclear inflammatory cells in
surrounding connective tissue and muscle fibers (Fig. 3).

Discussion

Spondylolisthesis is a congenital anomaly of chickens
with a genetic basis, in which the malformation of the
spinal column leads to the posterior paralysis.2® Main
pathological lesion in this disease refers to displacement of
T6 that could have no clinical symptoms.® Disturbed bone
growth of either or both vertebral arch and body being
reported in these instances observed in the present case,
too.? The notable point in these cases is to differentiate this
abnormality from two other diseases making vertebral
column deformity either including spondylosis and
spondylitis, that are the most prevalent axial skeleton
pathologies following spondylolisthesis and might occur
simultaneously with it. The etiology of spondylosis is
dislocation of the respective thoracic vertebra (T6)
forming a precondition for occurrence of degenerative
necrobiotic lesions in vertebral bodies. The process could
be provoked by impaired vertebral body articulation
resulting in vertebral column deformation and vertebral
inflammation. Spondylitis in broiler chickens has been
associated with different infectious agents including
Staphylococcus  aureus, Enterococcus cecorum and
Aspergillus fumigates.21011

In the present report, the dislocation of T6 caused
posterior paralysis and histopathological studies
revealed focal chondronecrosis and degenerative changes
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Fig. 3. Histopathological findings in free thoracic vertebra (FTV). A) Note the degenerative necrotic lesions in articular facet zone of FTV
(ellipse), (H&E, Scale bar = 50.00 um). B) Note the wound site in articular cartilage with an accumulation of fibrovascular tissue
(rectangle), (H&E, Scale bar = 100 um). C) Osteochondrosis dissecans lesion with marked linear cleft (asterisk) and in another part, the
cleft is filled with fibrin deposition and cell debris (rectangle), (H&E, Scale bar = 200 um).
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in articular facets and cranial process of the free thoracic
vertebra. There was no sign of active inflammatory
reaction, purulent foci and intralesional bacteria in
articular facets and cranial process of the free thoracic
vertebra ruling out the occurrence of osteomyelitis.
Therefore, it could be concluded that in the present case,
the spondylosis occurred following spondylolisthesis that
to the authors’ best knowledge, is the first report in a
broiler farm in Iran.
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