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I Articulated bovine thorax. Rib 2 and part of rib 3 are concealed by the scapula.

thorax of ruminants typically includes 13 thoracic vertebrae and 13 pairs of ribs. The floor of
thorax is formed by the sternum. The sternum is composed of seven sternebrae that connect
1 costal cartilages of 8 out of the 13 ribs.

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

th

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

difficult calving (dystocia).



3, Tubercle of rib

X, Head of rib // i
The ferm “thoracic inlet” means the entrance to the '-

4. Intercastal space
thorgcic cavity. The boundaries of the thoracic inlet
include the first thoracic vertebra (T1) dorsally, first l
pair pf ribs laterally, and first sternebra (manubrium)
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ventrally.
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Examples include the esophagus, trachea, Fig. 11-96 - Horse - Rib

common carotid arteries, vagosympathetic
trunks, longus coli muscles, subclavian arteries,

andjexternal jugular veins..
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Thora'cic Muscle

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

_ lliocostalis
Spinalis et semispinalis

Serratus dorsalis
Longissimus caudalis
thoracis Obliquus internus
abdominis

Serratus dorsalis cranialis

Obliquus externus

. abdominis
thoracis

Intercostalis Rectus
externus abdominis

FIGURE 6-33 Superficial muscles of thoracic cage, lateral aspect. (M. serratus ventralis (thoracis) has been removed.)
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Omotransversarius m.
Cervical part of trapezius m. Scapular spine

Occipital part of cleidocephalicus m. Teres major m.
Thoracic part of trapezius m.

———l—!—Latissimus dorsi m.

Triceps brachii m. (long head)

External abdominal oblique m.

Cleidomastoideus m. Serratus ventralis mm.
External jugular v.

Dolsldsiten: : Lateral head of triceps brachii m
Brachialis m. Tuber olecrani (point of elbow)

Superficial pectoral m. 2 RS ___ % Deep pectoral m.
Extensor carpi radialis m. ~ AL b Cutaneous trunci m. (cut)
Common digital extensor m. : ) Ulnar head of deep digital flexor m.

Lateral digital extensor m. g . Flexor carpi ulnaris m.

Extensor carpi obliquus m. d : \ Flexor carpi radialis m.

Ulnaris lateralis m. Radius
Extensor (carpal) retinaculum Extensor carpi radialis m.
Flexor (carpal) retinaculum

In performing lung auscultation in a live animal, you should place your stethoscope in front o
the basal border of the lung and caudal to the caudal border of the triceps brachii muscle.
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Triangular area for lung auscultation on live animal: left lateral view.

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.




Figure 27-2 Left (A) and right (B) projections of the bovine
heart and lungs on the thoracic wall. The basal border of the
lung and the line of pleural reflection are also shown. 7,
Cranial extent of heart; 2, caudal extent of heart; 3, basal
border of lung; 4, line of pleural reflection; 5, caudal border
of lung percussion area, shown on right side.




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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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

FIGURE 18.1-4 Pericardiocentesis performed with a spinal needle in a cow. The needle is inserted under ultrasonographic guidance at the level of the
5th intercostal space on the left side, just caudal to the point of the elbow.

FIGURE 18.1-5 Inserting a large-bore thoracic drain into the pericardium of a cow to drain the pericardial effusion. The drain is inseried at the level of
the 5th intercostal space on the left side, just caudal to the point of the elbow.
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Rib

Sympathetic trunk
Esophagus

Thoracic duct

Left vagal nerve
Brachiocephalic trunk

Left phrenic nerve

Mediastinum
Thymus

Left pleural cavity
Mediastinum

Sternum

Scapula
Spinal cord
Endothoracic fascia

Trachea

Right vagal nerve
Cranial vena cava
Right phrenic nerve

Cranial lobe of the right lung

Costal pleura
Right pleural cavity
Pulmonary pleura

Mediastinal pleura

Fig. 6-5. Transverse section of the canine thorax at the level of the cranial mediastinum, caudal aspect, serosal clefts enlarged, schematic.




Sympathetic trunk

Ascending corta

Esophagus
Principal bronchi
Left lung

Pericardial cavity
Pericardial pleura

Fibrous pericardium

Serous pericardium

Parietal serosa

Visceral serosa (= Epicardium)
Myocardium

Endocardium

Left pleural cavity

Rib

Thoracic duct
Right azygos vein

Mediastinum
Right vagal nerve

Pulmonary hilus
Right phrenic nerve
Right lung
Pulmonary pleura

Costal pleura
Endothoracic fascia

Right ventricle of the heart

Right pleural cavity

Sternopericardiac ligament

Fig. 6-6. Transverse section of the canine thorax at the level of the medial mediastinum, caudal aspect, serosal clefts enlarged, schematic.




Sympathetic trunk
Thoracic aorta
Pulmonary ligament
Esophagus

Ventral vagal trunk
Mediastinum

Left phrenic nerve
Caudal lobe of the left lung
Endothoracic fascia

Left pleural cavity
Costal pleura

Pulmonary pleura

Mediastinal pleura

Thoracic duct
Right azygos vein

Dorsal vagal trunk

Caudal lobe of the right lung

Serosal mediastinal cavea

Accessory lobe of the right lung
Caudal vena cava

Right phrenic nerve

Right pleural cavity

Mediastinum of the caudal
vena cava (plica venae cavae)

Mediastinal recess

Fig. 6-8. Transverse section of the canine thorax at the level of the caudal mediastinum, caudal aspect, serosal clefts enlarged, schematic.
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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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Cupula pleura

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.
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Trachea

, & T o NG Left caudal
Left cranial RN PR : lung lobe
lung lobe i ARG

Right cranial
lung lobe

Right caudal
lung lobe

Right middle lung lobe
(a)

Figure 2.9 (a) Inflated fresh left and right views of bovine lungs; (b) inflated fresh bovine lungs (dorsal and ventral views. 1) right
cranial lung lobe, 2) right middle lung lobe.); (c) reflection of the right bovine lung to expose the bronchi on the right side: note

the bifurcation of the tracheal bronchus into the cranial and caudal parts of the right lung cranial lobe; (d) medial surfaces of the
left (a) and right (b) bovine lungs; (e) dorsal view of lamb lungs. Source: Minnesota Veterinary Anatomy, University of Minnesota.




The lung$ of cattle have higher
connectiye tissue contents than
those of horses. This renders
cattle haye a higher respiratory
rate (RR)jand lower functional
residual gapacity compared with
horses (HR averages 30
breaths/minute in cattle
compare@ with an average of 12
breaths/minute in horses). The
smaller chest of cattle (13 ribs)

) Left cranial lung lobe Right.cranial lung lobe
compare@ wi th the lar ger c hest Pulmonary ligament  Principal bronchus ~ (cranial part) (cranial and caudal parts)  Tracheal bronchus Accessory lobe

of horseg (18 ribs) is thought to
contribute to the differences in

breathing pattern between the

two specjes.

Left
cardiac
notch

Left caudal lung lobe Left cranial lung lobe Right middle lung lobe Right caudal lung lobe
(a) (caudal part) (b)
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Esophageal choke: there are four common sites for foreign bodies or food boluses to lodge in the
esophagus. These include:

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

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

e Over the base of the heart

e In an area just cranial to or at the esophageal hiatus




Esophageal choke
Vv
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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.




Figure 27-3  Left lateral view of the bovine thoracic cavity. The left lung and part of the mediastinal pleura have been removed.
1, External jugular vein; 2, sternocephalicus; 3, axillary artery; 4, axillary vein; 5, cervicothoracic ganglion; 6, esophagus; 7, vagus;
8 phrenic nerve; 9 one of the cardiac nerves; 70, trachea; 77, internal thoracic artery; 72, mediastinal pleura; 73, pericardium,
reflected; 74, pulmonary trunk; 75, aorta; 76, left azygous vein; 77, sympathetic chain; 78, recurrent laryngeal nerve; 79 ventral
vagal trunk; 20, dorsal vagal trunk; 27, caudal mediastinal lymph nodes; 22, cranial extent of diaphragm; 23, diaphragm; 24
internal intercostal muscle; 25, external intercostal muscle.
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Figure 7-22 Cardiac nerves and related ganglia of the dog; left lateral view. 7, Vagosympathetic trunk; 2, sympathetic trunk;
3, middle cervical ganglion; 4, 4’, cranial and caudal limbs of ansa subclavia; 5, vertebral node; 6, cervicothoracic ganglion; 7,
communicating branches; 8 8’, caudodorsal and caudoventral cervicothoracic cardiac nodes; 9, vertebral cardiac nodes; 70, 70’
third and seventh thoracic ganglia; 77, thoracic cardiac nodes; 72, left recurrent laryngeal node; 73, 73’, cranial and caudal vagal

cardiac nodes.
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Figure 2. Abomasal innervation and localization of vagus
nerve lesions observed at necropsy in cases presenting clini-
cal signs compatible with vagal indigestion following surgical
correction of abomasal dilation or volvulus. C — cardia; D —
diaphragm; O & A — omasum and abomasum; R — reticulum;
E — esophagus; CMA: cranial mesenteric artery; DRSB:
diaphragmatic reticular surface branches; GACB — great
abomasal curvature branch; IB — intestinal branch: LACB —
lesser abomasal curvature branch; LGA — left gastric artery;
LGB — liver and gallbladder branches; MRSB — medial
reticular surface branch; LPB — long pyloric branch; RDB —
ruminal dorsal branch; P & G — celiac and cranial mesentc= -
plexus & ganglia; RGA — right gastric artery; RRA — right
ruminal artery; VDT — vagal dorsal trunk; VVT — vagal ven-
tral trunk. € : localization of the nerve lesions (adapted
from Habel (18) and Barone (19)).




Left common carotid a.

External jugular v.

Vertebral a.

Costocervical trunk

Superficial cervical a.

Internal thoracic a.

Axillary a.

Brachiocephalic trunk Thoracic duct Descending aorta

i Left recurrent
laryngeal n.

Left azygous v.

b Tracheobronchial
_ | lymph node

% Bicarotid trunk
el

Left subclavian a. Cranial vena cava

Bovine left thorax (cranial part). Figure shows vessels and nerves cranial to the heart. Nerves are labeled in Figure 2.12.
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| 2 Bovine left thorax (cranial part). Figure shows major nerves cranial to the heart.




Figure 27-8 Lymph drainage of the bovine thoracic wall
and mediastinum. 7, Thoracic duct; 2, cranial sternal lymph
nodes; 3, caudal sternal lymph node; 4 cranial mediastinal
lymph nodes; 5, middle mediastinal lymph nodes; 6, caudal
mediastinal lymph nodes; 7, intercostal and thoracic aortic
lymph nodes; 8, tracheobronchial node.
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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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Pulmonary

Brachiocephalic trunk trunk Aorta

Fibrous
pericardium

Remnant of sternopericardial
ligament

(a)
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pleura

Fused three layers

Pericardial cavity
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Fibrous pericardium J

(b)

14 (a) Isolated bovine heart (auricular surface). Figure shows fibrous pericardium covering the auricular (left) surface of
eart; (b) schematic illustration of the layers of the pericardium. Understand that the layers of the pericardium form a sac
around the heart. The fibrous pericardium extends ventrally from the apex of the heart to form the sternopericardial ligament
that anchors the heart to the stermum (not illustrataed). The outar three layers (with the fibrous pericardium being the thickest) are
fused and are inseparable. The pericardial cavity is a very small capillary space filled with a small amount of serous fluid. The visceral

layer of the serous pericardium (or the epicardium) adheres closely to the wall of the heart.

Visceral layer of “serous pericardium”
e (epicardium)

Ligamento
esternopericardico
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Bovine heart. External features of the heart on (a) auricular (left) surface; (b) atrial (right) surface.
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Figure 2.17 Bovine heart: sagittal section. Note the difference in wall thickness of the right (thin) and left (thick) ventricles. The term
“trabeculae septomarginale”is plural for trabecula septomarginalis.




Figure 7-13 Dorsal view of the base of the bovine heart
after removal of the atria. The ossa cordis on both sides of the
aortic valve have been exposed. 7, Right atrioventricular
valve; 2, left atrioventricular valve; 3, aortic valve; 4, pulmo-
nary valve; 5, ossa cordis; 6, left coronary artery; 7, right coro-
nary artery.
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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.




endocarditis
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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.

FIGURE 18.2-6 Necropsy image of a cow with bacterial endocarditis (arrows). (Image courtesy of Dr. Perry Habecker, University of Pennsylvania.)
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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




