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OBJECTIVES

(e £ Define the diaphragm

* £ Describe its parts ( Crura and
ligaments ) , origin ,insertion,
functions ,blood supply,
innervation.




Diaphragm

£5 The diaphragm is a thin muscular and tendinous
septum that separates thorax & abdominal cavities.

&5 Has two domes, with the right dome positioned
slightly higher than the left because of the liver.
The depression between the two domes is due to
the heart and pericardium.

&5 Has two surfaces:

1.Thoracic surface is in contacts with the
pericardium and pleura.

2. The abdominal surface is in contact with the
liver, stomach, and spleen.



https://www.kenhub.com/en/library/anatomy/liver
https://www.kenhub.com/en/library/anatomy/the-pericardium
https://www.kenhub.com/en/library/anatomy/the-stomach
https://www.kenhub.com/en/library/anatomy/the-spleen
https://www.kenhub.com/en/library/anatomy/liver
https://www.kenhub.com/en/library/anatomy/the-pericardium
https://www.kenhub.com/en/library/anatomy/the-stomach
https://www.kenhub.com/en/library/anatomy/the-spleen

|Parts of the diaphragm

Gs. domes like parachute consists of:

1. Peripheral muscular part, which
arises from the margins of the inferior
thoracic opening.

2. Centrally placed tendon.

45 The origin of the diaphragm can

be divided into three parts: /

Fig. 5.12 A
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 Origin Of Diaphragm

@‘aternal part arising from the
posterior surface of the xiphoid

process..

£\ Costal part arising from the
internal surfaces of the lower six

ribs and their costal cartilages (7-12)
to forms the right & left domes

£\ Vertebral/lumbar part arising Costal part
from upper three lumbar vertebrae
to forms the right & left crura & the

Sternal part 9 ) | i r
arcuate ligaments. | insertion:
g Lumbar part //\5__/ central tzid or;

of the urQlirasgm

Origins:

diaphragm
muscle

/




Crura & Arcuate Ligaments

TXII Esophagus Median arcuate
ligament
ﬁl‘he right crus arises from the sides of the

bodies of the L 1-3 & intervertebral discsin
between .

25 The left crus arises from the sides of the
bodies of the L 1-2 &intervertebral disc.

£ The medial arcuate ligament extends from
the side of the body of the L2 vertebra to the
tip of the transverse process of the L1

vertebra. Se

—— Lateral arcuate
ligament

Right crus
& The lateral arcuate ligament extends from
the tip of the transverse process of the L1

-/

Left crus

Medial arcuate
ligament

N~ B

vertebra to the lower border of the 12th ri




| Median arcuate ligament

/fz{ The medial
borders of the two
crura are connected
by a median arcuate
ligament which
crosses over the
anterior surface of

the aorta. /




|Median arcuate syndrome (MALS)

ﬁis a condition in which Median arcuate ligament
the median arcuate | L
ligament presses too ‘
R . ’ Celiac trunk
tightly on the celiac _

artery (a major branch of
the aorta that delivers
blood to the stomach,
liver, and other organs)
and the nerves in the
area (celiac plexus).




[Median arcuate syndrome (MALS)




Insertion Of Diaphragm

Inferior
vena cava

Caval opening
(vertebral level TVIII)

Esophagus
Aorta

Central tendon

‘s ;:-T : aphragm

/,@5 The muscle fibers of the

diaphragm combine to form
a central tendon.

2 This tendon ascends to fuse with
the inferior surface of the fibrous
pericardium. /

Aortic hiatus

(vertebral level TXII) A ' Esophageal hiatus

) (vertebral level TX)

NS



Esophageal hiatus

QSome of the muscle fibers of the
right crus pass up to the left and
surround the esophageal orificein a
sling like loop (esophageal hiatus ).
A These fibers appear to act as a
sphincter and possibly assist in the
prevention of regurgitation of the
stomach contents into the thoracic

part of the esophagus. /




|Hiata| hernia

@A hiatal hernia is , ,
. Normal = Hiatal Hernia

a protrusion of the abdominal
contents into the thorax through
an enlarged esophageal hiatus
caused by a weakness or
opening in the diaphragm.

2 The upper part of

the stomach usually protrudes
upwards but it can also be

the small intestine, transverse 8

L
colon or omentum. / o
02019

Esophageal
" sphincter



https://www.kenhub.com/en/library/anatomy/regions-of-the-thorax
https://www.kenhub.com/en/library/anatomy/diaphragm
https://www.kenhub.com/en/library/anatomy/the-stomach
https://www.kenhub.com/en/library/anatomy/the-small-intestine

Functions of the Diaphragm

w Muscle of inspiration: On
contraction the diaphragm pulls
its central tendon down and
increases the vertical diameter of
the thorax.

. Muscle of abdominal straining:

The contraction of the diaphragm
assists the contraction of the muscles
of the anterior abdominal wall in
raising the intra-abdominal pressure. It
helps to expel vomit, feces,

and urine from the body, aids in
childbirth.
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https://en.wikipedia.org/wiki/Vomiting
https://en.wikipedia.org/wiki/Feces
https://en.wikipedia.org/wiki/Urine
https://en.wikipedia.org/wiki/Vomiting
https://en.wikipedia.org/wiki/Feces
https://en.wikipedia.org/wiki/Urine

Functions of the Diaphragm

= Weight lifting muscle: Inferior vena CZ;W
Contraction of diaphragm assists the Caval opening ke

muscles of the anterior abdominal wall o e Caneal ocon
in raising the intra-abdominal pressure.

This lead to support the posterior
abdominal wall and help in lifting heavy
things .

w. Thoracoabdominal pump:

The descent of the diaphragm
decreases the intra-thoracic pressure &
increases the intra-abdominal pressure.
This variation in pressure affects the
fluids that are in the main veins and
lymph vessels. The contents of vessels /

» Esophageal hiatus
- (vertebral level TX)

Aortic hiatus

(vertebral level TXII)

will be moved up ward to thoracic. N
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Openings in the Diaphragm

IVC  Esophagus

6“ caval opening lies at the level of the lower
border of T 8 vertebra in the central tendon. It

transmits the Inferior vena cava & branches of the
right phrenic nerve.

@ The esophageal opening lies at the level of the
T 10 .It transmits esophagus the right and left
vagus nerves, the esophageal branches of the left
gastric vessels, & the lymph vessels.

. The aortic opening lies anterior to the body of
the T 12 vertebra between the two crura.

It transmits the aorta, thoracic duct, & azygos /

vein.




Nerve Supply of the Diaphragm

Pons \

KQ Motor nerve supply: . K
The right and left phrenicnerves(C3, ([ =

a, 5)‘ Phrenic nerve . ;E
£ Sensory nerve supply: N\}F 3
*Central surfaces of the diaphragm e s
supplied by the phrenic nerve. - e
*Periphery of the diaphragm is from

the lower six intercostal nerves. /

Jugular ganglion

Nodose ganglion

Superior cervical ganglion

Vagus nerve

\
\
\
\\ /Pulmonary plexus
\
tvv." =
| | | 7
| ' T ,..”.." =
1 R/ =1
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Sympathetic chain

Intercostal muscles
Diaphragm

l:l Parasympathetic

- Sympathetic
Motor (to skeletal muscle)

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved LN



Blood Supply of the Diaphragm

Neurovascular supply of the diaphragm

£ 1, The costal margin of the Cow s
diaphragm supplied by : TR
Lower five intercostal and = ——
subcostal arteries. =i S ———————
£ 2. The rest of diaphragm W At e e ——8 il * N y——
A. From above, receives blood e R —————
from . Right vagus nerve &fbgr 5 N
@. Internal thoracic artery T o 210
Inferior vena cava ~— 7 Ry : ¥ Pericard:
branches through : b A~
entral tendon o U [ I
* pericardiophrenic artery BN Y P
*Musculophrenic artery presnic rves —| (SN - S

Diaphragm'

@ Aorta through Superior phrenic i phvenic arteies |—
arteries .
B. From below, supplied

by inferior phrenic arteries.

SUPANOr apIgastric anory

Musculophrenic artery



https://en.wikipedia.org/wiki/Pericardiacophrenic_artery

|Venous drainage of the Diaphragm

Superior surface ( Thoracic surface ) 4 S
Pericardiophrenic and musculophrenic
veins, which drain into the internal ( AL =3 ¢
thoracic vein. & zf\“‘\‘ ‘
Inferior surface( Abdominal surface) \\‘%‘/:}i\,l“
By right and left inferior phrenic veins. Internal thoracic vein ==t

LAThe right inferior phrenic vein usually
drains into the inferior vena cava, RIS
LAThe left drain to either to ( left p

renal or suprarenal vein) or directly to

inferior vena cava. /



https://en.wikipedia.org/wiki/Renal_vein
https://en.wikipedia.org/wiki/Renal_vein
https://en.wikipedia.org/wiki/Suprarenal_vein
https://en.wikipedia.org/wiki/Inferior_vena_cava
https://en.wikipedia.org/wiki/Renal_vein
https://en.wikipedia.org/wiki/Suprarenal_vein
https://en.wikipedia.org/wiki/Inferior_vena_cava

Venous drainage of the Diaphragm

Right i
phrenic v.

Left inf,
phrenic v,

Left
supravenal V.

Left renal v.

Phrenic nerve

Internal jugular vein
Trachea

Brachiocephalic Subclavian vessels

vein

Vagus nerve

Aortic arch

\ Fibrous
|| pericardium

Pleura

-------
.......






