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DEVELOPMENT OF THE OESOPHAGUS

At a very early period
the stomach is
separated from

pharynx by a mere
constriction from
primitive pharynx.
This constriction is
future esophagus.
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Previous to this elongation, the
trachea and oesophagus form a
single structure.

This becomes divided into two by
the in growth of two lateral septa,
which fuse giving rise to trachea
in front and oesophagus behind.

At this stage the oesophagus
becomes converted into a solid
rod of cells, losing its tubular
nature.

This eventually becomes
canalised to form a tube.

Respiratory
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groove)
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The oesophageal wall
has four layers: From
within outwards:

e Mucous Membrane,
e Sub-mucosa,
e Muscle coat and

e Quter most fibrous
layer.

Unlike other areas of
the gut, it does not have
a distinct serosal
covering, but is covered
by a thin layer of loose
connective tissue

STRUCTURE OF ESOPHAGUS

Layers of the Esophagus
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COURSE OF OESOPHAGUS

Q In thorax, it is at first situated at
lower part of neck as a continuation
of pharynx at the lower border of
cricoid cartilage at the level of 6t"
cervical vertebra.

d Runs downwards behind trachea & in
front of vertebral column little to the
left of the median line.

Q It passes across the left side of the
transverse part of the aortic arch,
descends in the posterior
mediastinum.

Q Pierces the diaphragm at the level of
10th thoracic vertebra.

O End at the cardiac end at the level of
T11 vertebra

Superior ganglion
of vagus nerve

- Superior
laryngeal nerve

Left recurrent
laryngeal nerve

Stellate ganglion

Thoracic sympathetic




CURVATURES

1. Antero-posterior — these
corresponds to cervical
and thoracic curvatures of
vertebral column

2. Lateral — Two in number
and they are to the left

a) One at the
level of C6(root

of the neck)
b) At T5-T7
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CONSTRICTIONS

Oesophagus is the narrowest region of
alimentary tract except vermiform appendix.
During its course, it has four constrictions:

e At the beginning 6 inches distal from
incisor teeth

Y
‘ ‘ iiform recess
/‘I‘hyroid cartilage
v

V/Cricoid cartilage

e At the level of aortic arch, 9 inches from
incisor teeth

L {
. Cricopharyngeal |
[~ oconstriction L

16

‘f"

e At the level of left bronchus, 11 inches
from incisor teeth

Average length in centimeters
&
-1

Inferior
esophageal

e At the level of diaphragm,15 inches from ‘
incisor teeth R s ot o

> The distance from incisor teeth are
important in passing instruments like
endoscope into the oesophagus.



SPHINCTERS

Upper Oesophageal Sphincter:

B e Incisor teeth

It is a 2-3 mm zone between |

pharynx & oesophagus. It o ’ 1322‘5
relates to crico-pharyngeal 24-260m < ( !
muscle. Upper sphincter —] |

(C6)
|__ Aortic arch
(T4)

> 25cm O’

Lower Oesophageal

Sphincter: The LES is located at ., o 230m O
the junction between the .
esophagus and stomach, | __ J

Lower sphincter

usually localized at or just (T11)

below the diaphragmatic L ) -
hiatus. Despite its distinct S SR e sl oy o e Wen s sweead e
physiological function, it is not

easily distinguished

anatomically.



RELATIONS

In the neck, the oesophagus is in
relation with:

e |n Front, with the trachea; and, at
the lower part of the neck, where it
projects to the left side, with the
thyroid gland and thoracic duct.

e Behind, it rests upon the vertebral
column and Longus colli muscle;

e On each side, it is in relation with
the common carotid artery
(especially the left, as it inclines to
that side), and part of the lateral
lobes of the thyroid gland;

e The recurrent laryngeal nerves
ascend between it and the trachea.

Right superior
parathyroid adenoma

Normal right
lower parathyroid

Recurrent laryngeal n.



Thoracic Part

> Anteriorly:

1. Trachea

2. Right pulmonary
artery

3. Left bronchus

4. Pericardium with left
atrium

> To Right:

1. Rightlung & pleura

2. Azygos vein

3. Right vagus

> Posteriorly:

1.

NN R Yy UReWw

Vertebral column

Right posterior costal
arteries

Thoracic duct
Azygos vein
Thoracic aorta
To Left:

Aortic arch

Left subclavian artery
Thoracic duct
Left lung and pleura
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Esophagus in Situ

Cervical esophagus

Recument laryngeal nerves (on esophagus)

Right common carotid artery

Fetterior scalene muscle ~4d )

Posterior scalene muscle / [

Brachial plexus 4 |4 "

Right phrenic nerve ,-

Right subclavian artery4 /

Thyrocervical tn.mk/ /,‘
Right vagus nerve
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Brachiocephalic trunk

Longus colli muscle

Left common carotid artery

t\ Thoracic duct

Intemal jugular vein (cut)

Left brachiocephalic vein (cut)
Subclavian vein (cut)
Intemal thoracic artery (cut)
Left phrenic nerve (cut)
£--Left subclavian artery
‘Q Left vagus nerve (X)
#ech of aorta

Trachea | ‘_; Costal pleura (cut edge)

Aeyqos vein ‘ Left recument laryngeal nerve
Epartenal bronchus % Bifurcation of trachea
Right main bronchus 7~ Left main bronchus
Mediastinal pleura (cut edge) Thoracic esophagus

Esophageal plexus Descending thoracic aorta

Feterior vagal trun Aodominal esophagus

Pericandium (cut edge) Diaphragmatic pleura

Diaphragm 7 Right crus of diaphragm



Thoracic Part
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iii.
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Thoracic part

JLEFT SIDE

Vi.

Aortic arch

Left subclavian
artery

iii. Left inferior
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Abdominal Part

O Adbominal esophagus’ length 0,5-
2,5¢eK

O Located in 11t or 12t thoracic
vertebra and is partialy covered
form peritoneum (anteriorly and
in the left lateral side)

AvAnatomica relations:

2 Anteriorly: with the posterior
surface of the the left love of the
liver, the anterior vagus nerve and
the esophageal nerve plexus

O Posteriorly: with the diaphragm
crura, the left inferior phrenic
artery and the aorta

2 Right side: the caudal love of the
liver

O Left side: the stomach




Gastro-esophageal
juction

O Difficult to define

O Differences from specialty to
specialty

+ |nternal boundaries

Histology anomalous borderline
between multilayer squamous and
single layer cylindrical epithelium
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«cardiac sphincter»

U

Located in cardia

Prevents reflex

Mild hypertrophy of the circular muscle
layer of the peripheral esophagus

Anatomical structures that mya contribute
to the sphincter formation:

Ankle of His ( the ankle of the junction)
The role of diaphragm (loop)

The plug that the loose esophageal
mucosa forms

The phrenoesophageal membrane or
ligament

The sling pattern of the lateral muscle
fibers of stomach

Esophageal mucosa
(stratified squamous
epithelium)

Phrenoesophageal
ligament

Endothoracic
fascia

Arm of crus of
diaphragm

— ]II<._T ‘

Endoabdominal
fascia

Muscularis

Junctional epithelium  True gastric
(columnar)  mucosa (columnar
epithelium)



Phrenoesophageal
membrane or ligament

It is formed by

a. Pleura

b. Endothoracic fascia

c. Phrenoesophageal
fascia(Laimer)

d. Transverse fascia
e.Peritoneum

> Aand e ensure tightness
» The rest strength and

flexibility

O Stronger in children

O Loose in adults

O Absent in patients with
diaphragmatic hernia

.| '\
n“")\ \
Esophageal '
Pmenoesopnageal ,l | Mucosa \\/f,’:-
ligament h I (stratified - ;- > o, 1
‘\\ || squamous 4?%/# D
Pleura ...-¥/‘ epiihelium) \ p I% 4””/”// 2 )
Endotnoracic + “ e i u/"f'm 47 Y
fascia % *
, 1N\
Arm of ¢rus of W‘?’ WMW/M[I' '
diaphiagm . U
Endoabdomln
lascia
Peritoneym- /
MUSCUIans R
True Gastric
Mucosa
(Columnar

epitheliym)



HISTOLOGY

MUCOSA: multiple layers
squamous epithelium

SUBMUCOSA: wide loose
connective tissue

MUSCLE LAYER: inner circular
and outer longitudinal muscle
layer

O Superior % skeletal muscle
fibers

O Second % skeletal and smooth
muscle fibers

O Rest 2/4 only smooth muscle
fibers. R

propra
FIBRUS TISSUE: NO SEROSA

O Difficulties in anastomoses




ARTERIAL SUPPLY

Arterial supply derived from vessels feeding mainly other organs
— thyroid, trachea & stomach

> Cervical part including the segement upto the arch of aorta is
supplied by Inferior Thyroid Artery.

> Thoracic part is supplied by Oesophageal branches of aorta.

> Abdominal Oesophagus : Oesophageal branches of Left gastric
artery and Branches of splenic artery posteriorly



Inferior
thyroid artery

NECK

Azygos vein

THORAX

Left gastric artery
(lateral and ventral)

ABDOMEN

SOURCES

Inferior
thyroid artery

)

Tracheobronchial arteries
Bronchoesophageal arteries
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Aortic proper esophageal artery

Splenic artery
(dorsal)
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Arteries of Esophagus

Esophageal branch of
Inferior thyroid artery.

Esophageal branch of
Inferior thyroid artery
Common 3

carotid artery, /
N
~

Cervical part of esophagus
Thyrocervical trunk

Subclavian

artery Subclavian artery
F

> /i 2 — Vertebral artery

Internal thoracic artery

Common carotid artery

Brachiocephalic trunk

Trachea

Arch of aorta

3rd right posterior intercostal artery

Right bronchial artery

Superior left bronchial artery

Esophageal branch of right bronchial artery

Inferior left bronchial artery and esophageal branch
Thoracic (descending) aorta

Esophageal branches of thoracic aorta

Thoracic part
of esophagus

Abdominal part
of esophagus

. [)i.mhm gm

Stomach

Common variations: Esophageal
branches may originate from left
inferior phrenic artery and/or
directly from celiac trunk.
Branches to abdominal esophagus
may also come from splenic or
short gastric arteries

Esophageal
branch of left
gastric artery

Left gastric artery
Celiac trunk
Splenic artery (cut)

Inferior phrenic arteries:
Common hepatic artery (cut)



VENOUS DRAINAGE

> Blood from upper part drains
into Brachiocephalic veins.

> Middle part drains into Azygos
vein.

> Lower part drains into Left gastric
vein.
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Veins of Esophagus

Inferior thyroid vein
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| B Internal jugular

Subclavian vein

L . ‘ Subclavian
Vertebral vein // W p & vein
Y i S

Y at

Right )
g i i ; s

brachiocephalic vein”” 48 1 It N Left In.\(hug

@ " cephalic vein

Thoracic
duct

Superior vena cava p | B Left superior
[ intercostal vein

Right superior ) ‘
intercostal vein: P - Esophageal veins
Y (plexus)

L7771 \ \
Esophagus - }, | Accessory
- ) hemiazygos vein

6th right posterior 4
intercostal vein

Azygos vein

Junction of hemiazygos
and azygos veins

Hemiazygos
vein

Submucous venous plexus

Inferior vena cava (cut) S A
Leftinferior phrenic vein

Hepatic
portal

(epiploic)
veins

Left gastro-omental

(gastroepiploic) vein

Esophageal branches of leit gastric vein Right gastro-omental (gastroepiploic) vein {fﬂk’;‘



LYMPHATIC DRAINAGE

In the proximal third of the
esophagus, lymphatics drain
into the deep cervical lymph
nodes.

In the middle third, drainage is
into the superior and
posterior mediastinal nodes.

The distal-third lymphatic
follow the left gastric artery
to the gastric and celiac
lymph nodes

/Cewwl nodes

3

’,ﬂ;‘—— Paratracheal

/Subcartnai

Para-oesophageal
-

para-aartic

Inferior vena

cava _-Paracardial

Lesser
curvature

Left gastric

(\ ,
I "‘ /] ;
: . O y
Coeliac

. Diagram of the groups of lymph nodes draining the esophagus.

There is no standard terminology.
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NERVE SUPPLY

<» Parasympathetic
e Upper half is supplied

by Recurrent Laryngeal
Nerve.

e Lower half is supplied
by Oesophageal plexus
formed mainly by 2 vagi.

< Sympathetic
e From cervical & thoracic
sympathetic chain

e Contraction of
sphincters, wall
relaxation, peristalsis
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Esophageal Injuries

O Oesophageal injuries are the rarest kinds of penetrating neck
trauma, but they cause most complications after a surgical
procedure or other treatment. Most oesophageal injuries occur
in conjunction with an airway injury because the airway lies
anterior to the oesophagus and provides some protection to it.

O Oesophageal injuries are often occult (hidden), which makes
the injury difficult to detect, especially when it is isolated.
Unrecognized oesophageal perforation causes death in nearly all

patients who do not have surgery and in approximately 50% of
those who do.



TRACHEO-ESOPHAGEAL FISTULA

Q The most common congenital anomaly of the oesophagus is
tracheo-oesophageal fistula (TEF). Usually, it is combined with
some form of oesophageal atresia. In the most common type of
TEF (approximately 90% of cases), the superior part of the
oesophagus ends in a blind pouch and the inferior part
communicates with the trachea.

QA In these cases, the pouch fills with mucus, which the infant
aspirates. In some cases, the superior oesophagus
communicates with the trachea and the inferior oesophagus
joins the stomach, but sometimes it does not, producing TEF
with oesophageal atresia. TEFs result from abnormalities in
partitioning of the oesophagus and trachea by the tracheo-
oesophageal septum.
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ESOPHAGEAL DIVERTICULUM

EKKOATIW pLa Normal Esophagus Esophagus with
Diverticulum

olwcodpayou

Esophageal
muscle
contractions

Food bolus

Direction of
peristalsis

Muscular layer

Submucosa

Diverticulum
Mucosa
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OESOPHAGEAL CANCER

O The most common presenting complaint of cancer of the oesophagus is dysphagia (difficulty in
swallowing), which is not usually recognized until the lumen is reduced by 30-50%.

O Oesophagoscopy is a common diagnostic tool for observing these cancers.
Q Enlargement of the inferior deep cervical lymph nodes also suggests oesophageal cancer.

O Compression of the recurrent laryngeal nerves by an oesophageal tumour produces hoarseness.

Tumor narrowing esophagus

Esophagus

-—




PYROSIS

Pyrosis or heartburn is a burning sensation in the chest or in the epigastrium. The pain often
rises in the chest and may radiate to the neck, throat, or jaw.

Heartburn is usually associated with regurgitation of gastric acid (gastric reflux) which is the
main symptom of gastroesophageal reflux disease (GERD).
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OESOPHAGEAL VARICES

Oesophageal varices are extremely dilated sub-mucosal veins in the lower third of
the oesophagus. They are most often a consequence of portal hypertension,
commonly due to cirrhosis; patients with oesophageal varices have a strong
tendency to develop bleeding.

Oesophageal varices are diagnosed with endoscopy.




ACHALASIA CARDIA

Lower end of oesophagus normally kept closed. It is opened by the stimulus of
a food bolus. In case of neuromuscular coordination, the lower end of
oesophagus fails to dilate with the arrival of food, therefore accumulates in

the oesophagus.

This condition of neuromuscular in coordination characterised by inability of
oesophagus to dilate is known as Achalasia Cardia.
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