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Thorax
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Note the flat structure of ribs with narrower intercostal space in ruminants when compared with 

the round ribs of the horse. Rib fractures, although rare, may occur in young calves during 

difficult calving (dystocia).

The thorax of ruminants typically includes 13 thoracic vertebrae and 13 pairs of ribs. The floor of 

the thorax is formed by the sternum. The sternum is composed of seven sternebrae that connect 

with costal cartilages of 8 out of the 13 ribs.
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The term “thoracic inlet” means the entrance to the
thoracic cavity. The boundaries of the thoracic inlet
include the first thoracic vertebra (T1) dorsally, first
pair of ribs laterally, and first sternebra (manubrium)
ventrally.

Many structures pass into or out of the 
thoracic cavity through the thoracic inlet :  
Examples include the esophagus, trachea, 
common carotid arteries, vagosympathetic
trunks, longus coli muscles, subclavian arteries, 
and external jugular veins..
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Muscles effective in inhalation

1- External intercostal  

2- Levator costarum

3- Rectus thoracis

4- Serratus dorsalis cranialis

5-Diaphragm 

………………………………………

Muscles effective in exhalation

1.Internal intercostal  

2.Serratus dorsalis caudalis

3.Transverse thoracic

Thoracic Muscle
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Internal 

intercostal

Transverse 

thoracic
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In performing lung auscultation in a live animal, you should place your stethoscope in front of 

the basal  border of the lung and caudal to the caudal border of the triceps brachii muscle.
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Lung auscultation: on a triangular area determined by the following anatomic boundaries:

Cranial: caudal border of the triceps brachii muscle

Dorsal: epaxial muscles

Caudal: the curved line for identification of the basal border of the lungs along the 6-10-11 ribs.
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Surgical incision into the thorax through the intercostal muscles should be made 

midway through the intercostal space between the ribs. This is necessary to avoid 

damaging the intercostal Vessels and nerves running at the caudal border of each rib.
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Thoracentesis: This can be done for both diagnostic and therapeutic purposes. A procedure 

for the removal of excess inflammatory fluid from the chest. Cannulation can generally be 

performed at the lower seventh intercostal space (7 ICS).
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Pericardiocentesis

Pericardiocentesis

The pericardial sac normally contains a 
small amount of pericardial fluid. Fluid 
accumulation within the pericardial 
cavity can lead to muffling of the heart 
sounds or splashing heart sounds (also 
referred to as “washing machine” 
sounds). In cattle, the 2 most common 
clinical entities involving the pericardium 
and pericardial cavity are traumatic 
reticulopericarditis and idiopathic 
hemorrhagic pericarditis
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Mediastinum
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In ruminants, the mediastinum is relatively thick compared with the relatively thin and 

perforated caudal mediastinum in horses. This suggests that cattle can sustain a 

unilateral infection without affecting the other side of the pleural cavity or unilateral 

pneumothorax.
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The pleural cupula in ruminants extend further into 
the neck region, allowing respiratory sounds to be 
audible in the pre-scapular area.

The left pleural cupula is typically larger than the 
right and extends farther cranially in ruminants.

The pleural cupula plays an important role in 
protecting the apex of the lung and allowing for its 
expansion during respiration. It is part of the 
parietal pleura, which lines the thoracic cavity and 
is continuous with the costal, diaphragmatic, and 
mediastinal pleurae.

Cupula pleura

Human
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Lungs
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The lungs of cattle have higher 

connective tissue contents than 

those of horses. This renders 

cattle have a higher respiratory 

rate (RR) and lower functional 

residual capacity compared with 

horses (RR averages 30 

breaths/minute in cattle 

compared with an average of 12 

breaths/minute in horses). The 

smaller chest of cattle (13 ribs) 

compared with the larger chest 

of horses (18 ribs) is thought to 

contribute to the differences in 

breathing pattern between the 

two species.
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Esophageal choke: there are four common sites for foreign bodies or food boluses to lodge in the

esophagus. These include:

● Over the larynx (at the beginning of the esophagus)

● At the thoracic inlet (due to the sharp angulation of the esophagus and the crowded thoracic inlet)

● Over the base of the heart

● In an area just cranial to or at the esophageal hiatus
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Esophageal choke
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The word “azygos” means “unpaired.” The right azygos vein is present in ruminants, camelids, horses, dogs, and cats. It drains 

venous blood from the thoracic wall (intercostal veins) and empties into the cranial vena cava. It may not be present in the last 

few intercostal spaces. The left azygos vein is present in ruminants and swine but is absent in camelids, carnivores and equine. In 

ruminants, the left azygos vein drains into the coronary sinus of the right atrium.
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Excessive enlargement of the

caudal mediastinal lymph

node may put pressure on the

esophagus and the dorsal

vagal trunk in the caudal

mediastinum. This could lead

to difficulty in the process of

swallowing, digestion, and gas

eructation. A condition called

vagal indigestion results from

irritation of the vagal nerve

and results in the disruption of

normal rumen motility, rumen

tympany , and abdominal

distention.
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Three valves (pulmonary, aortic, and mitral) are
auscultated on the left side, and one valve, the right
atrioventricular valve (R-AV),is heard on the right side.

The location of the heart sounds on the left side of
the thorax can be defined by the acronym PAM
345 low-high-low (345-LHL).

On the left chest, identify the following:
1) The pulmonary (P) valve may be best heard when
the stethoscope is placed over the third intercostal
space low at the costochondral junction (CCJ).
(3L)
2) The aortic (A) valve may be best heard at the
fourth intercostal space high just ventral to the
shoulder joint. (4H)
3) The mitral (M) valve may be best heard at the fifth
intercostal space low at the CCJ. (5L)
4) The RAV may be best heard on the right side at the
third or fourth intercostal space (ICS) at the CCJ
(R-AV 3–4th ICS, low). (3–4 L)

*Cattle that are exceptionally large , bulls or overweight cows may be even more difficult to auscultate because of 

increased chest wall thickness.
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Another clinical entity that is more commonly seen in older cows is bacterial endocarditis. The condition frequently affects the

tricuspid valve although any valve can be affected. Trueperella pyogenes is the most common isolate from blood and 

endocardial lesions. A systolic heart murmur is not uncommon with lesions affecting the tricuspid or mitral valves. 

endocarditis
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Right heart failure is more common than left heart failure in cattle. Ventral edema, which may be 
diffuse or limited to specific regions such as the submandibular area, thoracic and udder, is a 
common sign of right heart failure in cattle


