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ANATOMY AND PHYSIOLOGY
OF ESOPHAGUS

Upper Esophageal Sphincter 00:01:17

* Cricoid cartilage at the ventral (anter ior) border.

» Cxicophargnseod muscles in the lateral and posterior
borders.

* Pressure profile (High Resolution manometry) asymmetric

* Innervation is mainly by the vagus, also by 9" 513" cranial

nenves.
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Cervical Esophagus 00:04:10

* Secmin \eng’ch.
* ©xtends from the : ericoid cortilage at Clo vertebra
to

Supra s’cer;\od noteh TI-Ta \n‘kerspace
an’(er'iorlgj. pos{er '\or|5.

* 8lood supply : Superior ond Inferior thyroid arteries and
drains into the InfYerior thyroid veins.
middle thyroid vein is divided ¥or exposure
o¥ cervical esophagus.

Nerve supply : Recurrent laryngeal nerves.
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Thoracic Esophagus 00:07:00

* 30 cm long, extends $rom thoracic inlet — Diaphragmatic
hiotus.

* Blood supply: eronchial arteries, branches $rom
descending aorto. venous drodnage —> oz2ygous and
bronchial veins.

* upper thorax : nn&er\or|5 —> Trachea Qish\' — QZBSOuS
vein j Lett — Le®t subclavian artery and aortic arch.

* Upto T8: Descending oorto tums pos’cer'\orhj and runs to
the le™ of esophagus.

* From T8: &sophogus moves anterior 1o the aorta.

E:sophasus ot T4.



Sympathctic trenk \ Azygos vein
Thorncic duct Vagues nerves

Esophasus ok Carina.

Lower Esophageal Sphincter 00:13:39

* mechonicol description: Demeester School.

* 2 manometrically assessed components : Overall length
of the high pressure zone (Minimum 3 e, sphincter
pressure and sphincter position expressed by intra.
abdominal length of high pressure zone.

* Dynamic concept by gastroenterologists —> Dent and
Dodds —> Transient LES relaxations (1LeSR) — To explain
SERD.



* 0 duration or number of relaxation of Les more, then

called as pathological HLESE,
Azygous Vein 00:16:46

* Orign: Lumbar azyqous vein at the level of V.

* Tributaries : Hemiazyaqous and accessory herma?.ggm;f-.
vein.

* Orains: To superior venacava just before SVC pierces the
per'\cardiurn

* Course: Ascends in posterior mediastinum j present o the
right posterolateral aspect of descending thoracic oaorto;

and anterior o T -T vertebroe.
° nt T, arches above the r\gh’c pudmonour5 hilum and then
drains into SVC.

'Superior venacava

'Accesor5 azgso«s vein

‘Hemi az%ous vein
'Gz%ous vein

Jnferior venacava

Thoracic Duct 7 00:17:27

* Begins in the abdomen as the c5s{ema ch5li ok T .

* Posses ’chmugh aortic hiatus along with azygous vein.

* Lies on the anterior surface of vertebra, posterior to the
esophagus between the azygous on right and descending
aorto. on left. )

i Q\Sht and posterior to the esoPhagus upto T_, crosses
midline to lett side ot T..

e pscends a to 2 em above the clavicle and descends to



empty into junction of left subclavian and internal jugular
veins.

* For mass l'\sa’don in chfjlo’chomx, best measure is to clip
the thoracic duct, it all measures fail, tissues between
azygous vein and aorta is ligated just above the

diaphragm




BENIGN ESOPHAGEAL LESIONS

Esophageal duplication cyst 00:00:20

a™ most common benign posterior mediastinal lesion in
children after bronchogenic cyst. (Foregu& cysts form
a0 % of all & cgs&s).

custic form : most common (80 %) with no luminal
cSmnmicah'on.

Tubular form (30 %) communicates with esophageal
lumen.

Moy contain heterotopic gastric or pancreatic mucoso.
CT reveals a. smooth, well defined hypodense lesion in
posterior mediastinum close to esophagus.

gndoscopy reveals a submucosal lesion.

Resection recommended compared o BUS/FNA as
there is a risk of hemorrhage, uleeration, malignant
tronsformadion.

Palmer’s criterio. for &sophagea] duplication cygsts :

To differentiode it from bronchogenic cysts.

Lesion should be within or attached to esopho.geod wall.
3 layers of smooth muscle (Inner circular and outer
loryi'rkudir.ojj.

Cyst wall lining should contaiin ciliated epithelium or
embr yologicol tissue @ronchogenic cyst is made up o¥
cartibbge, holimork differentiating Yactor).




Esophageal Leiomyoma 00:04:47

most common benign esophageal or &) tumor.

most common location is distal 4/2™ of the esophagus.
Ratio of men : women is A ¢ |,

Originates in the intramural (muscularis proprio. 7
Muscularis mucosa) layers of the esophagus.

SO % asgmp'mmodic.

Indications for resection of leiom50m s

Sﬁmp*omod'ic lesions.

Inability to rule out malignancy or distinguish $rom aiST
(High chance for nwajisnancﬂ).

Atypical imaging findings (To rule out leiomyosarcomay.
Overlying mucosal erosion or d5splas’dc changes.
Regjional |5mphadenopa’ch5, large tumors.

Tumor Srowkh dwrins surveilance.

&sophageod QlsST ¢

Less common than |eiom50ma, but more commnon than
Schwannomao.

male preponderance (& : D.

Hishes’c mod'\gnan’c potential.

Indications $or surgical resection :

L Size 7 3 em,

3. < a em with high risk (High mitotic index ete).
3, Stjmp&omﬂc or increasing size.

Lymphadenectomy not required unless pathologically
positive nodes are present.

Re-resection o¥ microscopically positive resection margins,
is Senemlhj not indicated,



Fibrovascular Polyps 00:08:39

* Rare, but most common Intraluminal ftumor of the
esophcxgus.

. Orig'\na‘ce as submucosal {h'\chen\ng neov cricophonjngeus
muscle and elongates into po\gpo'\d shape due to
esophageal peristalsis.

* Resection n all cases due to po’cen’dod airuomj compromise.

Qppv'oach :

* Open surgery Transcervical approach or ‘choraco&omB.
(esophagus is opened opposite to the origin of the po\5p).

* endoscopic : Risk of b\eed'\ng.

MCQ's :

Q. Palmer’s pathologic criteria are used to define ?
A L,e'\omﬂoma esopho.gus.

&. &sophageod duplicotion 035'(-

C. alsT esophagus

D. Herpes esophag’rﬁs.



Q. DIAQNOSIS 0

Lrdescese
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ANS L,eiomﬂoma.



ACHALASIA CARDIA

Esophageal motility disorders 00:00:38

* Dysphoge.
* Non cardiac chest pain.
*  Structural abnormalities excluded.

* eosinophilic esophas‘\hs ruled out.

Achalasia cardia :

areek : a. — Khalan : Failure 4o relax

Recognised as cardiospasm in the 100’s :Treated by
self dilatation with whole rib bone with ottached sponge.

epidem'\olo% :
* Incidence OS %0 1.3/100,000 per year, with prevalence
rates of approximately 10/100,000.
* males = Females.
* Al age groups.
. &‘dologg : unclear.
Could be autoimmune, viral or neurodegenerative
factors.
* Basic pathology is absence o¥ muyenteric neuron plexus.
ngp’(oms ;
*  Progressive dysphagia o both solids and liquids (90 %).
* Regurgitotion of undigested food (T % to 9| %.
*  Nocturnal cough (20 %).
Aspirokion (8 %).
* Chest pain.

10



gckhardt score :
Developed as o proqnos{'\e score,

Symptom Score

0 [ 2 3
Dysphagia None Occasional Daily With every meal
Regurgitation None Occasional Daily With every meal
Chest pain None Occasional Daily Several times a day
Weight loss (kg) 0 <5 5-10 >10

The final score is the sum of the four component scores, ranging from
0t 12

F\l\grove disease :

Also known as ARA 55ndrome.
* Achalasia.
*  Alacrima (Dryness of eyes———>synechiae formation).
* Addison disease.

\nves’dga’dons

I Endoscoptj :
*  R/0 mechanical obstruction or pseudoachalasia.
* Diloted esophagus containing retained saliva. or $ood
residue, stasis changes in the mucosa, candidiasis.
* Resistance ot Gastro &sophaseal Junction.

a. Qadiologg ;
Dilated esophagus with food and
contrast retention




Narrowed &g (bird beals).

Type I\ variant :
Can Presen’c with corkserew appearance spas&ic

contractions.

2. Timed Boarium &sophagosram :

* 100 to 300 mL of low density barium sulfate is given in
the upr'\ghk position.

* Rodiographs are obtained at 0, |, a (optionaD and S
minutes.,

* Percentage change in area of the barium column in
the esophogus with time is noted.

*  Barium completely empties from esophagus in | minute
in most and In S minutes in all heaﬂhlﬁ individuals.

12



Timed Bayium FQO*\hm\n(v om @

| PN a MmN S min

eefore Surg\cod intervention 'n'?/ter Surgical intervention

* Lack of adequate reduction in the height of the barium
column after theropy : Associoted with higher risk of
treatment failure.

* Testot prognostic value.

High resolution manometry 00:10:38

f:s.opha%eal mcmome’cr}j :
* To study contractile characteristics (motor function) of
the esoi)hagus.
. \denh#'tﬁ ond class‘\?tj motility disorders.
¢ To plon treatment based on motor abnormalities.

Types oY esophageal manome’trﬂ :
. Conventional manome{rb :

3 to 8 sensors, 3 to S ems apart.
a. High resolution manometry (HRMY :
3l sensors, | em apart 13



Conventional

20 cm

1Scm

10 cm

Scm

LES

High-resolution manometry (HRMY)
was deve\oped Dr. Qmj Clouse.

Alco known as clause p\o’cs.

‘ -
»
H\Sh resotuion manometr Y Probe
mochine.

water per fused thh Resolution manometer catheter :

2

.
<
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Solid stote HRM catheter :

e‘m\/ihj has no effect. /
Patient can sit and do the test,

HRM Protocol :

Supine position.

Once catether is inserted, allow 20 seconds rest,

10 swallows of S ml each.

30 seconds rest between each swallow.

Once the test begir\s it is important to breathe slowlg
and smoothly, remain as quiet as possible.

High density viscous fluid can be used,but usually
wader is preferred,

Esophageal pressure topography 00:17:15

X axis represents time.

Y axis represents the axial length of the esophageal body.
Pressure is represented as color, with “hot” colors (red,
oranse) representing higher pressures § “cool” colors (Sreen,
blue) depicting lower pressures.

Report comparing normal €PT with patient’s €PT

15



Normal €PT will have a Qlo‘\‘mq pnuern.

(em)

L ength along the esophaguis

Points on the groph :
*  Point P : Transition zone (Striated esophagus changes
to mixed (striated + smooth] esophagus)
* PointD:
* COP: Point represents how early esophagus contracts.

Parameters from EPT

°* RP: \ntesradced Reloxokion Pressure.
* DL : Distal \n‘tegral Lo&encﬂ.

16



* DB\
*  Contraction pa’dem.

\nkegrated Relaxation Pressure :
Lowest average pressure of £6) Yor 4 seconds (ewher

contiguous or non conhguov«s) within the 10 second reloxation.
Normal < IS mm Haq.

o SWB'“W
- S
N

Length along the esophagus (cm)

~

Time Ss

Length along the

~
~

Time Ss

Contraction Vigor / DCI :

DCI : Distal Contractile \n’cegrad.
DC) is caleuloted bnj rmultiplying the average pressure x the
duration x the length of the contmchle segment.
expressed as (mm Hg-s—cm.

c o

o

»n
o

Length along the esophagus (cm)
3

8

&

Time (s)
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* Inefective peristalsis :

Failed DCI < 100 mm Hg-s-cm,

weak DCI > 100 MM HY-S~Cm, 4 450 mm Hg-s-cm,
*  Normal DCI 2 450 mm HS—S‘,—om, < BOOO mm F&g»vcm.
. H5Perconh‘achle DCI ¢ 2 BOOO MM Hg-s-cm. 7

—_
o

Normal since DC) value Falls
between 4S0-8000.

5810 mm Hg-s-cm

Length along the esophagus (cm)
N n -
3 S o

8

L % R ‘
Normal EGJ relakstion ™" '"“».Hl'ﬂ\r”
(IRP = 5.0 mm Hg)

NG
\ \ A
58

Hﬂpercon’crac’dle

NBrmal EGJ relaxation
(IRP = 3.9 mm Hg)

Distal \a&encxj :

Distal contractile latency ®L) is defined as the duration of
fhe interval between UES relaxation and the COP.

A DL shorter thon 4.5 seconds is defined as a premodure, or
spostic, contraction.

CFV
16 cm/s

Length along the esophagus (cm)

Time (8)

Contraction pat{em :
Swallows with large breaks ¢ s em) : Classified “fragmented”

paﬂem.



These swallows must have normal DL (> 4.5 seconds) and
oc\ (2 40 mm HS—s—-cm) or else they would be primarily
classified as premature or ineflective.

—
Proximal defect = 8 cm

I b

Interpretation of EPT 7 00:35:32

C,hncago classification ver 3.0
Hierarchical anahj%v;

mohhfg Disorders ot esophagus :
.~ Disorders of both esophageal body and LES :
Achalasia.
a. Disorders of esophageal body
DES.
Nutcracker esopho.gus.
3. Disorders of esophageal LES :
G outflow obstruction.

The Chicago Classifiction v3.0
Hierarchical Analysis

IRP 2 ULN and 100% failed | Yes | Type I: No contractility
‘ peristalsis orspasm || Type Il: 220% PEP
Type lll: 220% Spasm (DL <4.5 s)

19



Hierarchical ana]gs'\s :

Step 1,8
® Assess eq) desluh’dve relaxation : LES reloxation
( mMeasure RP).

Re G ISmmHS) + Failed peristalsis / spasm.
nchodasial‘ﬁpes l, &, 3.

Re lSmmHs) only.
No Achalasia

|

£6) outllow obstruction.

Step 3
e esophageal body (L, DCJ, Contraction patterm.

IRP normal.
DL £ 4S s,

l

Difuse gsophageal Spasm.

IRP normal
DC\ 7 8000.

|

Jockhammer &sophagus.

Types of Achalasia based on EPT

00:41:38

Common component Incomplete or failed relaxation of the

LeS.

Type | (classic achalasio) : No contraction in esophageal body,

Tgpe a: Panesophageal pressuurimhon.

Type 3 (spastic/vigorous achalasia) : Premature / spastic

contractions.

20



Achalasio Cardia 1T ype |
*  Classic achalasio.
* Diagnostic criteria ¢
”{—.k—’,\/a{mi median R P (215 rrm Hn’), 100% Sailed

per istalaia (DCY 2100 mm H(“*Q’(‘,rr\).

Achalasia Cardia Type a:
Diagnos’cic eriteria:

* ¢elevated median IRP (IS mm Hgp, 100% failed
peristolsis, panesophageal pressurization with 2 0% of
swallows.

* Controctions may be masked b‘j esophageal
pressurization and DCI should not be caleulated,

Acholosio Cardia 1 ype 3

Spostic / Vigorous Achalasia.

Diagnoshc eriterio
Elevated median IRP (7 1S mm Hg), no normal
peristalsis, premature (spastic) contractions with DCI
7 450 mm Hg-s—em with 2 30 % of swallows.

21



Management of Achalasia 00:47:36

Non Surs'\cod :
* Pharmacotherapy.
*  potulinum A toxin.
*  Pneumatic dilatation.
Surg’\cal :
* heller’s myotomy with fundoplication (&old standard).

Pharmacotherapy :
* isosorbide dinitrate (Nitrate) sublingually S Mg, 10 10 IS
minutes before meals.
* Nifedipine (calcium channel blocker) 10 to 30 mg, 30 to
45 minutes before meals sublingually.
* Limited response : Useful in high risk patients.
* Side effects : Hypotension, dizziness, and headaches.

Botulinum A foxin ¢
*  Neuwrotoxin
* Inhibits releose of aoe’uj\chohne from nerve terminal.

* Blocks neurogenic but not mgogen'\c componen’c of LES.

* Relapse in approximotely SO% o¥ patients by | year.
* Suitable in h‘\Sh risk potients.
method of injection :
* Injected endosoopicod\ﬂ b3 a sclerotherapy needle just
above squamocolumnar junction.
* Total dose of 100 U, divided in four, injected to four
quadrants of LES.

22



J/

Pneumatic dilatation foirwégharlasia} - - 00:50:50

Prneumatic dilation (PD) is considered o be the first line non
surgical therapy for achalasio.

Principle: weaken LES by tearing its muscle fbers by
generating radial force.

Types of Pneumatic dilatation :
. endoscope guided :
*  Wwithout Q\uoroscopg.
* Determine mucosal injury during dilation, so
repeot endoscop5 is not need.
a. Fluoroscopy guided
* Need longer time, more radiation exposure.
* Repeoat endoscop5 o assess mucosal tearing.

Types of Pneumatic Balloon dilators :
. High compliance balloons (sof* balloor:
* Rider moeller device.
*  Brown mcHardg dilator.
*  witzel dilator.
a.  Low compliance balloons (rigid balloor :
most Yavoured type.
*  &runtzig &Bpe dilator.
* Rigiflex dilator.

Pneumatic Balloon dilatation:

most commonly used is Rigiflex dilator (30, 35 § 40 mm
diameter).

Graded dilatation is performed, starting with 30 mm.

23



4 o0 b weeks between each dilation.

Risk of per%mhon increases with size of the balloon.

method of Preumatic dilatation :
* Balloon is positioned across LES and inflated with air 4o
forcefully streteh the muscle.
*  palloon < kept inflated for about 6O seconds, with
average nflation pressure of 10 o 13 psi.
* Post dilation contrast study done to exclude esoPhageal

pexr Soration (%),

Q\qrg\ex dilator :

&ndoscop«c Pneumadic dilatation :

o N

mManometric studies %\\owing Pneumatic dilatation :

* Important predictor of treatment failure with balloon
dilotion.

* Post dilb¥ed LES pressure is relevant to better remission

® Decrease in LES pressure of > SO% after PD, or an
absolute end expiratory LES pressure of < 10 mm Hg, are
more indicative of clinical success.

24



