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 Abstract-

 
With the purpose of verifying the existence of irregularities in the tracheal rings of 

horses and correlating it with the presence of equine cervical vertebral malformation, 45 horses 
were used, including males and females of different breeds, distributed in two groups, the first 
being horses with lesions cervical lesion of congenital origin (GI 10 animals) and the second 
group composed of horses with nom-congenital cervical lesions (GII 35 animals), animals from 
different parts of Brazil, treated in private practice over a period of 2019-2023 (4 years). It was 
observed that both horses without congenital lesions and those with congenital lesions had 
tracheal rings of different shapes that did not compromise air flow in the animals studied, and 
also that in all animals with congenital lesions in the cervical vertebrae, they had tracheal rings in 
the dorsal portion of the tracheal rings a “ridge.” This was an initial study and we believe that 
further investigation should be carried out.

 Keywords: equine, cervical radiography, tracheal ring anomalies, equine cervical vertebral 
malformation. 
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Abstract-

 

With the purpose of verifying the existence of 
irregularities in the tracheal rings of horses and correlating it 
with the presence of equine cervical vertebral

 

malformation, 45 
horses were used, including males and females of different 
breeds, distributed in two groups, the first being horses with 
lesions cervical lesion of congenital origin (GI 10 animals) and 
the second group composed of horses with nom-congenital 
cervical lesions (GII 35 animals), animals from different parts 
of Brazil, treated in private practice over a period of 2019-2023 
(4 years). It was observed that both horses without congenital 
lesions and those with congenital lesions had tracheal rings of 
different shapes that did not compromise air flow in the 
animals studied, and also that in all animals with congenital 
lesions in the cervical vertebrae, they had tracheal rings in the 
dorsal portion of the tracheal rings a “ridge.” This was an initial 
study and we believe that further investigation should be 
carried out.
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I.

 

Introduction

 
he trachea of a medium-sized adult horse is made 
up of a cartilaginous tube (including cartilaginous 
rings) 70 to 80 cm long with approximately 48 to 60 

rings, with the capacity for dorsal expansion thanks to its 
muscles (tracheal muscle), conducting air from the 
larynx to the bronchioles. This anatomical structure 
bifurcates into two bronchi (Carina region), right and left, 
which in turn branch more and more within the lungs 
until the unit called pulmonary alveolus or alveolar sac 
(Vasconcellos, 2019; Budras Et Al, 2011, Clayton Et Al, 
2007).

 

Obstructive tracheal diseases or malformations 
are observed in neonates with non-productive cough, 
without other hematological and biochemical changes, 
as well as in middle-aged horses (tracheal collapse) 
with low athletic performance (SimmonS et al, 1988).

 

Because it is also classified as a congenital 
disease, equine cervical vertebral compressive 
malformation (ECVCM or ECVM) is a developmental 
defect of the neck vertebrae (cervical vertebrae) that 
causes narrowing of the spaces in the cervical spinal 
canal. It results from injuries that lead to compression of 

the spinal cord and damage to the spinal cord tracts. 
One of the most common non-infectious causes of 
spinal ataxia in horses, CMVC is commonly called 
“wobbler syndrome”, as affected horses are often 
unstable or uncoordinated, and may be called other 
names such as cervical vertebral malformation, cervical 
vertebral instability, cervical spondylotic myelopathy and 
cervical spinal stenosis (Pezanite Et Al, 2019; Bedenice 
Et Al, 2022; Vasconcellos, 2021). 

There are also spinal compressions resulting 
from cervical dislocations, compressions due to 
fractures, lateral deviations due to osteochondritis 
dissecans (OCD), trauma to soft tissues (muscular and 
cervical ligament ruptures) but these pathologies are of 
traumatic origin and acquired (MannaA, et al, 2023, 
Vasconcellos, 2021). 

II. Materials and Methods 

The study was carried out over a period of 4 
years (2019-2023), jockey clubs, equestrian stables, 
stud farms, boarding houses for horses in Brazilian 
territory, where all horses treated had reduced muscle 
strength in one or more limbs, muscular atrophies focal, 
hyposensitivity of the skin and limbs, ataxic (28 males 
and 17 females, aged between 3 and 12 years, 5 
Thoroughbred horses, 30 Quarter Horses, 10 
Mangalarga Marchador horses, a group with 
neurological problems based in the region cervical). In 
this study group (45 animals), 10 horses had 
neurological problems with non-traumatic etiology 
(congenital-GI) and 35 horses had acquired 
neurological problems (traumas, OCD, dislocations, 
fractures-GII), but both groups with exclusively localized 
neurological damage in the cervical region. 

After clinical neurological examination 
(Vasconcellos, 2021), horses with neurological problems 
based in the cervical region were initially x-rayed (left or 
right latero-lateral position) for screening, with the 
purpose of separating the acquired cases (35 horses, 
traumas, OCD, dislocations, fractures) of the congenital 
cases (10 horses), and after obtaining the images, the 
cervical tracheal rings were also analyzed in order to 
verify their morphology, equality and homogeneity. 
Images from cervical radiographs of animals with 
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acquired problems and those with congenital problems 
were used, with the aim of comparing the tracheal rings 
and associating changes in them with the group with 
congenital problems. In atypical cases of tracheal rings 
identified by radiography, videoendoscopy images were 
taken in an attempt to visualize changes in the 
cartilaginous rings and record them when present. 

III. Results and Discussion 

According to the images in figures 1 and 2, both 
in the group with congenital problems and in the group 
without congenital problems, there is a clear irregularity 

of the tracheal cartilaginous rings, which does not 
represent any problem of a functional nature, as the 
important thing is that there is no resistance to the air 
passed through the trachea both during exhalation and 
inspiration and that this finding represents only an 
anatomical confirmation, a fact that is very little reported 
whether in anatomy textbooks or findings in this 
scientific essay. 

There is indeed a change in the dorsal region of 
the tracheal rings seen in the radiographs of GI (fig, 3) 
where there is the presence of a "ridge", seen in all 
animals in this group, not occurring in the GII group. 

 

 

Fig. 1, 2: There is Irregularity of the Tracheal Rings (Blue Arrow)

The image recorded by videoendoscopy (fig. 4) 
clearly shows the change in the spaces between the 
rings, visualized and marked, showing a greater space 
between the rings, clearly showing this irregularity, but 
only with a visual and superficial assessment, we believe 
there is no interference in respiratory physiology 
specifically in this case. The presence of this "ridge" in 
the dorsal region of the tracheal rings, associated with 
the cervical malformation in the C6C7 vertebrae (GII), 
could together with the longus colli muscle, compress 
the recurrent laryngeal nerve (left or right) causing cases 

of laryngeal hemiplegia (MAY-DAVIS et al, 2015), which 
we did not confirm with upper respiratory video-
endoscopy, because we did not perform this procedure 
in all horses in GII.. 
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Fig. 3: The Tracheal Rings Seen in the Radiographs of GI where there is the Presence of A " Ridge"(Blue Arrows)  

 

Fig. 4: Videoendoscopy Image Showing Increased Space between the Tracheal Rings of a Horse with Cervical 
Problems, Non-Congenital Problems (Bule Arrow)

Another important clinical finding in GI and GII 
were brachial plexus compressions, muscle atrophies in 
the anterior limbs (right and left), hyposensitivity of the 
skin (fig. 5) and cervical muscles (fig. 6), (MAY-DAVIS 
2015). 
 

 
 

 

 
  

 

Fig. 6: Cervical region with complete anesthesia 
resulting, in this case, from a congenital lesion 

IV. Conclusions 

The simple lateral projection radiographs initially 
showed that the tracheal rings in all horses from both 
groups are of different sizes and shapes, regardless of 
whether the animal has or does not have a neurological 
problem located in the cervical region. Irregularities in 
the cartilaginous rings ("ridge"), were present in all 
horses with congenital cervical malformations, that is, 
we found this lesion in all horses with congenital cervical 
problems in this study, but we suggest further studies 

using better investigation techniques. 

Morphological Irregularity of Tracheal Rings in Horses Associated or not with Cervical Malformation
(Initial Study)

9

Y
e
a
r

20
24

G
lo
ba

l 
Jo

ur
na

l 
of
 M

ed
ic
al
 R

es
ea

rc
h 

( 
H
 )
 X

X
IV

 I
ss
ue

 I
 V

er
si
on

 I
 

© 2024 Global Journals

Fig. 5: Image showing complete skin hypoesthesia/
anesthesia in a horse with a non-congenital cervical 
problem



With these simple findings we can indicate the 
importance of radiographic examination whether for the 
purchase of animals that will begin high-performance 
athletic activity or not, in agreement with DASH (2024), 
and in the case of animals with findings that indicate 
congenital problems should be prohibited from entering 
into a reproductive program. 
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