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Instructions

The notes must be used in conjunction with the Marrow SS Surgery videos and should not be
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Please note:

The information in this book has been printed based on the transcript of the Marrow SS
Surgery videos.

The information contained in this book is for educational purposes only. The content provided is
not intended to substitute for professional medical advice, diagnosis or treatment.
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have an active subscription to Marrow SS Surgery videos.

The text, images, slides, and other materials used in this book have been contributed by the
faculty, who are subject matter experts. We have merely reproduced them as video transcripts in
this book.

The notes have been consciously designed in a way that is concise and revisable. To ensure this,
we have intentionally added only the most relevant modules and images that are needed for you.

Reasonable care has been taken to ensure the accuracy of the information provided in this book.
Neither the faculty nor Marrow takes any responsibility for any liability or damages resulting from
applying the information provided in this book.

This set contains notes of all main videos published in the app until August 2025. You can find
notes for any additional videos published after this date within the app under the videos section.
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- 1

ANATOMY & PHYSIOLOGY OF OESOPHAGUS - Active space -+

Suuod\owins :
2 phases :
* Oral : Voluntary, initiated when $ood enters mouth and continues till

reaches sobt polote.
. Phargngeod : Involuntary, involves passage of $00d bolus $rom soft polate

through phartjnx, propelied by phargngeal muscles.
* Oesophageal * Involuntary, begins when upper oesophageal sphincter (Ues)

opens.

Upper esophageal sphincter (UES) 00:02:27

nnad:Om5 :

° Composed of ericoid cartilage, hyoid bone, ericopharyngeal and inferior
phargngeod constrictor muscles.

* Cricoid cartilage ok the ventral border and cricopharﬂngeal muscle toward
its loderal and posterior borders.

* Pressure profile asymmetric.

* Nerve supply * Vagus (main supply), also by CN — X and X\

* moves up by | em Pharyngeal phase) and relaxes for | second.

® Or‘\cophaanSeus muscle
~ Continuous band of strioted muscle originating $rom the cricoid
cartilage, without a posterior raphe.
- Blends SuperiorB with the inferior phargngeal constrictor muscle and
inferiorly with the circular muscles of the cesophagus.

Posterior view of phargnx : 2enkers diverticudum tillian’s dehiscence
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..... Active space - Assessment of UES :
Indicodion : Cervieal dbsphagia,

Anotomic assessment :
To '\denh‘?}j structural deformities/' blochcxgés * 29, Pharyngeal diverticuum,
tumors.

®  Barium swaliow.

® Upper &l eno\oswpg.

Functional assessment :
g, neurological cva, Po\iomgelihs, Parkinson disease, mMuktiple sclerosis)/
muscular disorders (Polijmﬂogiﬁg, myasthenia. gravis).

° Hl\gh speed pho+ogm Ph‘ﬂ'

® video manometry.

* High Resolution manometry ey,

UES relaxation duration

ARERKREE B X x w x M K K W &

O e wi‘j

Normal HRm of ues HRM of UES in cervical dysphagio
Cervical esophagus 00:10:21
r-\m’com}j :

° in length, extends $rom cricoid cartiloge ot Clo Vertebro to suprasternal

notch an’ceriorlﬂ and Ti-Ta interspace pos%er'\orlg.
* 8lood supply * Right and ledt super i ior thyroid drain:
into inferior ’chﬂroid vein.
* middle thyroid vein is divided for exposure of cervical cesophagus.
® Innervation : Recurrent \arﬂngeod nerves.
¢ latrogenic per%iorodc’\on : Above cricophargjngeal muscle — Posterior
pharyngeal perforodion.
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Anatomy & Physiology of Oesophagus - 3

oround Oeﬁ?\op\’\ﬂngS L, Active space -----

* pnterior ¢ Pretrocheal fascio. * Loteral : Corotid sheodhs.

* Pogterior : Prevertebral fascio.

a Qomaarhanm :

* Paraesophaneal space :
-~ Anterior to oesophqqus.
- Formed bﬂ pretracheal foscio. ond corotid fascia on either side.
- &xtends to the pericardium.
~ nfections from tonsillar/dental abscesses spread quickly into the

mediostinum,

* Retro sophageal gpcxcer
- Posterior to cesophagus.
- Formed bﬂ prevertebroal fascio. and carotid fascia on either side.

- &xtends to diaphragm, connecting compartments in the neck and chest.

Trochea
esophagus

: Lo
iwh_é_,},,.l_.h.U_JL_,,L_L_.l__!_L_l__l_LJ

™

CT : Cervical esophaaus ok Tl
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Thoracic esophagus © 00:17:13

nnod:omg :
* 30 em long, extends from thoracic inlet to diaphragmodic hiotus.
* Blood supply : Bronchial arteries, branches $rom descending aorto. bth to
ath vertebro).
* Venous drainage * Rzyqos, hemiazygos § bronchial veins.

Reladions and course :
* ghifts to right ot the level of T vertebra —= Right thoracotomy or
thoracoseopy for surgical approach ok mid thorax.
* Upper thorax:
- Anterior : Trocheao.
~ Right side : Azygos.
- LeMt side | Le%t subclovion artery and aortic arch.
* Descending aorto. : Turmns posteriorly and continues left of oesophagus until
T8, where the cesophagus moves anterior to aorta.
* Lebt loterol distal oesophagus
- Covered only with mediastinal pleura. — Results in o weak areo.
- m/e site Sor spontaneous Boerhaave perforation.

Note ¢

6leed‘\n5 dur’mg oesophagea) dissection dur'\ng trans~hiodol esophagec’comg is
best controlied b3 : Po&King the mediostinum.

Thoragic oesopt oQus ok carina. Thoracic oesophagus ok T4
RLN @ Recurrent laryngeal nerve, R : Right main

bronchus, LM : le®t main bronchus, A. oorto.

Rscending aorta, D. oorta. : .Descending " aorta

Surgical Gastroenterology « v1.0 - Marrow SS Surgery



Anatomy & Physiology of Oesophagus - 5

CT * Thoracic-oesophagus ok T4 (Arrow)
albnormally thick d/+ oesophogeal carcinoma.

«aht ventri
Right ventricle Le®™ ventricle
Right adrium Left odrium
Descend'\ng oorto
Oesophagus
Qzﬂgos vein
ngpa’theﬁc trunk

Thoracic duct

CT : Thoracic oesophagus at midthorax (Arrouw)
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Thorocic oesophasus ok T9

Lower esophageal sphincter 00:29:03

l-\nod:oma :
* Best studied by Liebermann-mefiert.
* mechanical deseription : Demeester school.
* Dynamic concept : Gastroenterologists Dent and Dodds, involving transient
Lower esophageal Sphincter Relaxakions (LeSRD.

3 manome’crical\g assessed components :
* Overall length of the high pressure zone.
¢ Sphincter pressure.
* Sphincter position : expressed b}j introabdominal length ot high pressure
20ne.

Note :
¢ Phrenoesophaaeal membyrane ¢ Not circular ligament, has a ’cr‘\angular
opening.
* Vagal branches requlate the neurological function of Les.
* Main body of the crura. develop their muscle structure $rom o caudal
posterior position.
* Integrated Relaxation Pressure (RP) :
- Best metric 1o difSerentiate between normal and impaired £&)
reloxadion.
-~ Foetors 'm%\uencing IRP : Intrabolus pressure, LES reloxation § crural

diaphragm
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Anatomy & Physiology of Oesophagus - 7

g&) subtypes *
* Type | : LES and CD are completely overlapped.
* Type I Pressure peaks between LeS and CO are separated, with the
sepoxodﬂon £ 4 em.
* Type M+ Separation between LES ond CH > a4 em.
- Na : Pressure inversion point remains ot level of CO.
- Wb : Pressure inversion point is localized ok level ot Les,

gsophageal peristalsis :
Primarg peristolsis :
* Wove initiated bﬂ swallowing.
* Trovels ot a speed of 3-4 cm/s.
* Reaches amplitudes of 6L0-140 mmHg in the distal oesophagus.

Secondary peristolsis :
* Local stimulation by distension ok any point in the body of oesophagus —»
Peristaltic wave From the point of stimulus.
* Aids oesophageal emptying when the primary wave has failed 1o clear the
lumen of ingested $ood, or when gastric contents reSiux from the stomach.

Tertiary peristolsis :
* Abnormal.
* Frequently seen in elderly people who have no sgmp&oms of oesophageal

disease.

vogus Nerves :
* Provide meSﬁmpa’che‘dc innervotion. -
* Innervate myenteric (Auerbach) and Mmeissner plexus.
* Acholasia results from degeneration of Auerbach plexus.
* Anterior fibres from le$t vagus coolesce into anterior vagus.
* Posterior fibres $rom right vagus form posterior vagal trunk.
* Both vagal trunks can contain left or right vagal nerves.

Trocheo.:
* Oesophagus is closely reloted 1o the membranous tracheo.
* During dissection of cervical cesophagus, injury to trachea. could happen.
* Corina is locoked ok 84S em from the incisors
. Oesophageod fumors proximal to carina. can cause tracheal invasion.
* Tumors below caring, close to left mainstem bronchus can result in a

bronchoesophageal fstulon
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923305 vein :

*

A
A/ &
-

Origin : Lumbar azygos vein/ inferior vena. cavo.
Tributaries : Hemiazyqos § acCessory hem'\oaggos
vein,

Drains to : Superior vena cava, just before it
pierces pericardium.

Y
.3
=

&
=
3
2
3
=
E
z
-

Course : Ascends in posterior mediastinum, right
posteroloteral aspect of descending thorocic aorta,
anterior to T4-TiA vertebroe.

At T4 arches above r‘\Sh’c pulmonarB hilum, draing

into SVC. Azygous venous system

Recurrent Largnaeal Nerve :

Originate $rom the vagus nerves

Right nerve recurs posteriorly around right subclavian artery

Le¥t nerve recurs around the aortic arch,

Both recurrent nerves ascend in ‘cmcheoesophageal groove.

Left nerve comes closer to oesophagus, as cervical oesophagus deviotes to

left.

Non—-recurrent nerve : Occurs mreig on the righ’c.

Aiso innervote the cr'\copharv:jngeal muscle and cervicol oesophagus.

Uniloderal Injury —> Hoarseness, with impaired swallowing and aspiration.

Injury to both recurrent nerves — Biloteral vocal cord paralysis, airwoy
obstruction and need for tracheostomy.

Thoraeic Duct :

Begins in the abdomen as the cisterna chﬂh ok Tia.

Passes ’chmugh owortic hiatus odong with azygos vein.

Lies on anterior surface of vertebra, posterior to oesophagus between the
a2ygos on right and descending aorta. on left.

Right and posterior to the oesophagus up to T, crosses midline to left side
ok TS.

Ascends -3 cm above clavicle and descends to empty into junction of left
subclovion and intemal jugular veins.

Mass ligation in chﬂlo{horax : Tissue between a24gos vein and aorta. is
ligoded just above diaphragm.
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Anatomy & Physiology of Oesophagus - 9

Esophagus

Left recurrent
faryngeal nerve

Thoracic duct

Trachea

1 Vagus nerve
Arch of azygos
vein Arch of aorta
et vkt > ‘ L > Left principal
bt B bronchus
bronchus
Descending thoracic
Tracheobronchial aorta
lymph nodes
Azygos vein ~—— Esophagus
Thoracic duct
Aorta
Course of oesophagus
A
Azygos vein
Thoracic duct — Right bronchus
Esophagus
Double
ligation of
thoracic duct

moss ligoecion
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----- Active space ----- BENIGN OESOPHAGEAL LESIONS

Esophageal duplication cyst B ) 00:00:15

Overview :
* and m/e benign posterior mediastinal lesion in children (m/c : eronchogenic cujs’c).

lepes :
* Cystie Sorm (BO%) : No luminal communicadion.
* Tubular form (A0%) : Communicotes with esophageal lumen.

. mouj contain he’cero’rop‘\c 3as’<r‘\c or pancreatic mucoso.

Palmer’s criterio :
*  Lesion should be within or attached to
esophageod waoll.
¢ alayers of smooth muscle (nner circular and
outer longitudinad.
N CSS{’ wall \'\n'mg should contain ciliated epithelium

or embrﬂo\og‘\c tissue,

InVes’dsod:ions :
* CT: Smooth, well-defined hﬂpodense lesion in i
Esophageo] dupl'\ca&\on cgs’c

posterior mediastinum close to esophagus.
¢ endoscopy : Submucosal lesion.

Treatment:
Resection (Recommended over 2US/FNR); rigk of uleeradion, malignant transformadion.

Esophageal leiomyoma 00:01:50

Overview :
* m/e bemc n e‘if?.O*’*xoge&a] or &g junction tumouy.
* m/c locotion : Distal two—thirds of the esophagus.
® M:iF=3:1L .
* Originate in intramurol layers of the esophagus.
* SO0% As5mpk0mtic.
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Benign Oesophageal Lesions - 11

‘nd‘wﬁor\s %r reseC‘HOﬂ 2, Active space -----

L»e'\om}joma

&ndoscop5 in |eiom50ma

Esophageal GIST it

Overview :

nant potent
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----- Active space ----- mmaﬁem"t :
* Indicaions for surgjcal resection :

L Size 2a em.
a. Size < 4 em + high-—r'\sh
2. Sﬁmp&()ma‘nc or increasing size.
° Lgmphadenec’comg Not required unless there are po&ho\ogtcang positive nodes.
* Re-resection of m\croscop\cal\ﬂ posm\/e resection marg\ns Exenerod\5 not
indicated.

Schwannoma 00:03:50

Features :

Least common among esophageal mesench\xjmo\l submucosal tumors.
* Present between 476" decade of life.
* No 3ender predominance.

Origin : Interstitial cells of Cojol.
Location : Stomach (bo%), esophagus (S%).
Histology : modera’cetfj cellular with spindle celis.
HC ¢

° Positive : S-100, GFAR.

* Negative : c~IT, CD24, SMA.

m/c presenting symptom : Dysphogio.

manogement
* PET scan : FO& avid (Similar +o leiomyorma, @isT.
* Treoiment:
- Surgery (Mainstoyy.
- Chemotherapy and radiation are inetSective.

Fibrovascular polyps 00:04:53

Overview :
* Rare but m/c intraluminal fumour of the esophagus.
® Orig\no:tes oS submucosal ’ch\c!ﬁen‘mg neay cricophanjngeus muscle —-
&\oqga’ces into polgpoid shape due to esophageod peristalsis.
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