w8 Gastrointestinal Pathology

Esophagus

I 2> Tracheoesophageal Fistula (TEF)

& Definition

e Congenital abnormal connection between the +rachea

ancl esophagus

. Most Commen Variant

e Proximal esophageal atresia

o Distal esophagus communicates with trachea



. Embry0|09ic Defect (Flowchart)

Abnormal separation of fore9u+ — Trachea and
esophaqus fail o separate properly — Esophageal
atresia + tracheoesophageal fistula — Feeding difficulties

+ aspiration

_ Concept Insight
Why does polyhydramnies occur? 2
Fetus normally swallows amniotic fluid

Esophageal atresia — Fetus cannot swallow properly —

Excess amniotic fluid accumulates — Polyhydramnios

), Clinical Features



Feature Mechanism
Vomiting Esophageal obstruction
Aspiration Milk enters respiratory tract

Abdominal distension

Air passes from trachea into stomach

Polyhydramnios

Impaired fetal swallowing

@ Exam Focus

® Most common TEF PcrHern = Proximal atresia +

distal fistula

e Polyhydramnios is a classic clue

e Aspiration in newborn = important presentation




1T Esophageal Web

& Definition

® Thin mucosal projection into esophageal lumen

® Usually in the upper esophaqus

J Pathogenesis (Simplified)

Mucosal overgrowth / structural abnormality —
Narrowing of esophageal lumen — Difficulty swallowing

solids — Dysphagia

), Clinical Features

® Dysphagia, especially for:

o Poorly chewed food  #



Plummer-Vinson Syndrome

s Classic Triad

Feature Description
Iron deficiency anemia Severe
Esophageal web Causes dysphagia
Atrophic glossitis Beefy-red fonque W
_ Concept Insight

Tron cle‘ﬁciency causes:

® Mucosal atrophy




e Epithelial weakness

.~ This predisposes to web formation.

I Important Asseciation

® Increased risk of esophageal squamous cell

carcinema

@ Exam Focus

® Plummer-Vinsen syndrome = very high-yield

o “Beefy-red tonque” is a classic buzzword

IIT. = Zenker Diverdiculum

& Definition



® Outpouching of pharyngeal mucosa through an

acquired muscular wall defect

= Type

e False diverticulum
o Only mucosa/submucosa protrude

© Muscular layer absent

? Location

® Above upper esophageal sphincter
o At Pharyngoesophageal junC'HOn

J- Pathogenesis (Flowchart)



Weakness in muscular wall — Increased swallowing
pressure — Mucosa herniates outward — Foed collects

in pouch — Dysphagia + halitosis

©\, Clinical Features

Feature Cause
Dysphagia Compression/food trapping
Halitesis (@ Food decomposition
Requrgitation Retained food

- Concept Insight



Food trapped inside diverticulum undergoes

decomposition — Produces foul odor — Halitesis

@ Exam Focus

e False diverticulum = highly {ested

e Halitosis is a classic clue

IV. 33 Mallory-Weiss Syndrome

& Definition

o Longitudinal mucosal tear at the gastroesophageal

J'unchion

J Pathogenesis (Flowchart)



Repeated severe vomiting — Sudden increase in
intra—abdominal pressure — Mucosal tear at GEJunC'HOn

— Bleeding — Painful hematemesis

?® Commen Causes

o Alcoholism

e Bulimia

), Clinical Features

® Hematemesis after vomiting

e Pain may be present

I Complication: Boerhaave Syndrome



s Definition

e Full-thickness esophageal rupture

J Progression Flowchart

Severe vomiting — Deep esophageal rupture — Air
escapes inte mediastinum — Mediastinal emphysema —

Subcutaneous emphysema

- Concept Insight

Mallory-Weiss vs Boerhaave

Feature Mallory-Weiss Boerhaave

Depth Mucosal fear Full-thickness rupture




Severity

Less severe

Life~threatening |

Main feature

Hematemesis

Mediastinitis/emphysema

@& Exam Focus

® Mallory-Weiss = mucosal tear

® Boerhaave = rupture (much more dangerous)

& Definition

V. & Esophageal Varices

® Dilated submucosal veins in the lower esophagus




J Pathegenesis (Flowchart)

Portal hypertension — Backflow into left qastric vein —
Increased pressure in esophageal veins — Venous

dilation — Esophageal varijces

_ Concept Insight
Porfosystemic Anastomosis
Normally:
Esophageal veins <> Left gastric vein (portal circulation)
In portal hypertension:

® Blood cannot pass through liver efficiently

® Blood backs up into esophageal veins

_+ Resul} = varices



.\, Clinical Features
Usually asymptomatic until rupture |

Then:

e Massive painless hematemesis @

I Clinical Importance

® Major cause of death in cirrhosis

@ Exam Focus

e Lower esophagus = classic site

® Painless hematemesis = key clue



® Strong asseciation with portdl

hypertension/cirrhosis

I11 High-Yield Comparison Table

Cendition

Key Mechanism

Classic Presentation

TEF

Failed forequt separation

Aspiration in hewborn

Esophageal web

Thin mucesal protrusion

Dysphagia

Zenker diverticulum

False diverticulum

Halitesis

Mallory-Weiss

Mucosal tear affer vomi'Hng

Painful hematemesis

Varices

Portal hypertension

Massive painless

hematemesis




VI Achalasia
s Definition

® Esophageal motility disorder characterized by:
o Failure of lower esophageal sphincter (LES)
relaxation

o Loss of normal esophageal peristalsis

J Pathogenesis (Flowchart)

Damage to ganglien cells in myenteric plexus — Loss of
inhibitory neurenal signals — LES fails to relax —
Functional obstruction at LES — Food accumulates in

esophagus — Esophageal dilation + dysphagia



_ Concept Insight
Role of the Myenteric Plexus
The myenteric (Auerbach) plexus:

® Controls GI motility
e Coordinates smooth muscle relaxation

® Helps LES relax during swallowing
? Located between:

® Thner circular muscle

e Outer |0n9i+udina| muscle

Causes

Type Example




Idiopathic Most commen

Secondary Chagas disease

. Chagas Disease Mechanism

Trypanosoma cruzi infection — Destruction of myenteric
ganglion cells — Failure of LES relaxation — Secondary

achalasia

), Clinical Features

Feature Explanation

Dysphagia for solids and liquids Motility problem 1




Putrid breath ‘e

Food retention in esophagus

Chest discomfort

Esophageal dilation/spasm

Inves+i90+ions

/" Esophageal Manometry

® Increased LES pressure

® Failure of LES relaxation

Barium Swallow

Distal esophageal narrowing — Smooth tapering

appearance — “Bird-beak” sign %




- Concept Insight

Why solids and liquids?

Mechanical obstruction usudlly affects:
e Solids first

Motility disorders affect:
e Solids and liquids simultaneously

< Important diagnostic clue

I Complication

® Increased risk of esophageal squamous cell

carcinema



Reason:
Foeod stasis — Chronic irritation/inflammation —

Dysplasia

@ Exam Focus

® Bird-beak sign = classic finding
® Dysphagia for solids + liquids = hallmark
o Myenteric plexus damage = key pathology

»

VIT Gastroesophageal Reflux Disease (GERD)

s Definition

® Reflux of gastric acid into esophaqus due to | LES

‘one



J- Pathogenesis (Flowchart)

Reduced LES tone — Acid reflux info esophaqus —
Repeated mucosal injury — Inflammation (esophagitis)

—> S'ymP-}oms + complica+ions

.| Risk Factors

Risk Factor Mechanism
Alcohol | LES tone
Tobacco { LES {one

Obesity 1 Intra-abdominal pressure




Fat-rich diet &

Delayed gastric emptying

Caffeine =

LES relaxation

Hiatal hernia

Disrupts LES function

©\, Clinical Features

Feature Explanation
Heartburn Acid irritation
Chest pain Mimics cardiac pain

Chronic cough

Acid aspiration

Adulf-onset asthma

Airway irritation




Dental enamel erosion

Acid exposure

I Late Complica+i0ns

GERD — Chronic inflammation — VUlceration —

Fibrosis/healing — Stricture formation

OR

GERD — Chronic acid injury — Metaplasia — Barrett

esophaqus

_ Concept Insight

Why asthma and cough occur?

Small amounts of acid may reflux upward and irritate

airways:




® Bronchospasm
e Chronic cough

° Wheezing

@ Exam Focus

® Heartburn = classic symptom
® GERD is the most impertant risk factor for Barrett

esophaqus

VIIT. = | Barrett Esophaqus
s Definition
® Metaplasia of lower esophageal epithelium:

F rom:



® Stratified squamous epithelium
To:

o Nonciliated columnar epithelium with goblet cells

J Pathogenesis (Flowchart)

Chronic GERD — Persistent acid injury — Stem cell
reprogramming —> Squamous epithelium replaced by

columnar epithelium — Barrett esophagus

- Concept Insight
Why does metaplasia occur?
Columnar epithelium is:

® More resistant to acid injury



" This is an adaptive protective response.

29 Histolegic Hallmark
Goblet cells

Presence of goblet cells confirms intestinal metaplasia.

I Major Importance
BarreH esophaqus can progress:

Metaplasia — Dysplasia — Adenocarcinema

/| Key Facts

Feature BarreH Esophagus




Main cause Chrenic GERD

Epithelium Columnar with goblet cells
Location Lower esophaqus

Cancer risk Adenocarcinoma |

@ Exam Focus

® Metaplasia = reversible adaptation

® Goblet cells are highly ested

® Strong association with adenocarcinoma

IX 1 Esophaseal Carcinema




 Main Types

Type Commen Association
Adenocarcinema Barrett eSOPHGQus
Squamous cell carcinema S'mOking/GICOHOI
A. 4 Esophageal Adenocarcinema

& Definition

e Malignant gland~forming umor

? Commeon Location

e Lower one-third of esophaqus




J- Pathogenesis (Flowchart)

GERD — Barrett esophaqus — Dysplasia —

Adenocarcinoma

() Epidemiology

® Most commeon esophageal carcinoma in the Wes#

@ Exam Focus

e [ower esophagus = adenocarcinema

® Barrett esophaqus precursor = extremely high-yield

I11 High-Yield Comparison Table



Feature Achalasia GERD Barrett Esophaqus
Main problem LES fails o relax | LES oo relaxed Metaplasia
Dysphagia Solids + liquids Sometimes Usually late
Majer complication ScC Barrett Adenocarcinoma
Key diagnostic clue Bird-beak sign Heartburn Goblet cells

Revision Summary

e Achalasia — myen-l-eric PleXus clamage + bird-beak

sign

® Dysphagia for solids & liquids = motility disorder
® GERD — | LES tone — acid reflux

® Barrett — squamous — columnar metaplasia




e BarreH Preclisposes {0 adenocarcinoma

e Adenocarcinema usually occurs in lower esophaqus

B 1 Esophageal Squamous Cell Carcinoma (SCC)

& Definition

® Malignant tumor arising from squamous epithelium

of the esophaqus

() Epidemiology

® Most common esophageal cancer worldwide €3

? Commen Location

e Upper one—third



e Middle one—third
I Important distinction:

e Upper/middle — Squamous cell carcinoma

e [ower — Adenocarcinema

J Pathogenesis (Flowchart)

Chronic mucesal irritation/injury — Squamous epithelial
damage — Dysplasia — Carcinoma in situ — Invasive

squamous cell carcinoma

. . Majer Risk Facters

Risk Factor Mechanism




Alcohol

Chrenic mucosal irritation

Tobacco |

Carcinogenic mutations

Very hot fea =

Thermal injury

Achalasia

Food stasis + inflammation

Esophageal web

Chronic irritation

Lye ingestion |

Caustic injury

~ Concept Insight

Why does chronic injury predispose to cancer?

Repeated injury:

e Increases epithelial furnover




e Causes DNA clamage
e Promotes dysplasia

_+ Eventually progresses fo carcinoma.

A Important Associations

I, Achalasia

Food stasis — Chrenic inflammation — Increased SCC

risk

2. 7 Plummer-Vinson Syndrome

Esophageal web + mucosal atrophy — Increased SCC risk

3. I\ Lye Ingestion



Corrosijve injury —> Chronic scarring/ inﬂamma+i0n —>

Malignant transformation

&3 Clinical Features

. of Important Characteristic

Esophageal carcinoma usually presents |late — Poor

Prognosis e
Reason:

° Esophagus can stretch signiﬁcan-Hy before

obstruction develops

J- Symptom Progression (Flowchart)



Growing tfumor — Progressive narrowing of lumen —

Dysphagia for solids — Dysphagia for liquids — Severe

obstruction

), Clinical Features

Symptom

Explanation

Progressive dysphagia

Obstructing mass

Weight loss iy

Poor intake + cancer cachexia

Pain

L ocal invasion

Hematemesis @

Ulceration/bleeding




I Additional Features of SCC

@ Hoarseness

Tumor invasion — Recurrent laryngeal nerve involvement

— Vlocal cord paralysis — Hoarse voice

5.: COLASh

Tumeor extension infe frachea — Airway irritation/fistula

formation — Persistent cough

- Concept Insight

Dysphagia Pattern is Important

Pattern Suggests




Solids first — then liquids Mechanical obstruction (cancer)

Solids + liquids from start Motility disorder (achalasia)

& Lymphatic Spread
s Principle

Lymph nede involvement depends on:

= Tumor location in esophagus

il Lymphatic Drainage Table

Tumeor Location Lymph Nede S-Pread

Upper 1/3 Cervical nodes




Middle 1/3 Mediastinal/+rachecbrenchial nedes
Lower 1/3 Celiac/qastric nedes
_ Concept Insight

The esophaqus has extensive longitudinal lymphatic

channels:

® Tumors spread early

e Prognosis worsens rapidly |

[Tl Adenocarcinema vs Squamous Cell Carcinoma

Feature

Adenocarcinoma Squamous Cell Carcinoma




Cell type

Gland-forming

Squamous

Common location

Lower esophagus

Upper/middle esophaqus

Major precursor Barrett esophaqus Dysplasia from chronic
irritation
Majer risk factors GERD Smoking + alcohol
Most common where? West Worldwide €9

@ Exam Focus

e SCC = most commeoen werldwide
e Upper/middle esophaqus involvement

o Alcoho| + $obacco are majer causes

® Progressive dysphagia: Solids — liquids = cancer




® Hoarseness su99e5+s recurrent laryngeal herve
involvement

e Lymphatic spread depends on tumer location

Revision Summary

e TEF — aspiration + polyhydramnios

® Esophageal web — dysphagia + SCC risk

® Plummer-Vinson — iron deficiency + web + glossitis
® Zenker — false diverticulum + halitosis

® Mallory-Weiss — mucosal fear after vomiting

® Boerhaave — esophageal rupture

® Varices — portal hypertension + fatal bleeding

® SCC arises in upper/middle esophagus

® Major risks: alcohol, tobacco, hot teq, achalasia

o Presents late with progressive dysphagia



e Hoarseness = recurrent laryngeal nerve involvement
e Upper tumors spreacl {o cervical nodes

® Lower fumors spread to celiac/qastric nodes

—> The End <-
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