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Objectives

Know the major obstructive disorders and compare the
major clinical and functional differences between them

Aware that the symptom common to all these disorders is
“dyspnea” (difficulty in breathing), but each have their own
clinical and anatomical characteristics.

Define emphysema and the following forms of emphysema:
panacinar, emphysema, centriacinar, emphysema.

Define chronic bronchitis, describe it’s pathogenesis and the
morphological changes. Describe the mechanism of airway
obstruction in a patient with chronic bronchitis.

Define bronchiectasis, it’s causes , presentation, morphology,
and significant.

FUNDAMENTALS OF
PATHOLOGY

If you want to read the lecture from Pathoma click on book 7l @

If you want videos of Pathoma click here n


https://t.me/c/1526929552/13
https://t.me/PATHOMAa_USMLE
https://t.me/c/1526929552/72

Obstructive Lung Diseases

iObstructive(airway) disease is characterized by an increase in resistance
'to air flow caused by partial or complete obstruction at any level. Each
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disease have distinct clinical and anatomic, but overlaps between
emphysema, chronic bronchitis, and asthma are common.

helpful video

Obstructive lung diseases

L _______ L 1

. Bronchial Asthma \ Bronchiectasis

Chronic injury (e.g., smoking)

Small airway disease

EMPHYSEMA CHRONIC BRONCHITIS
Alveolar wall destruction Productive cough
Overinflation Airway inflammation
ASTHMA

Reversible obstruction

...... P

triggered by allergens, infection, etc.

-The anatomic distribution of these disorders
also is somewhat different:

echronic bronchitis initially involves the large
airways

eemphysema affects the acinus.

Emphysema and chronic bronchitis often are
grouped together under the rubric of chronic

obstructive pulmonary disease (COPD).
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/" Chronic obstructive pulmonary

disease (COPD)

________________________ Femmmmm e ="

Remember!

eChronic obstruction of lung airflow that
interferes with normal breathing and not
fully reversible.

eTraditionally, regarded as a combination
smoking related lung disease: emphysemse
chronic bronchitis.

ePulmonary function tests:

1.Reduced FEV1

2.Normal or near-normal FVC

3.FEV/FVC ratio is reduced



https://youtu.be/ipi1RphFqDU?si=cDAu1OrLz37dTUSP

Emphysema '

helpful video

Normal Lung vs. Emphysemic Lung

Normal bronchiole
and alveoli

.\ Definition ;. \

Emphysema

s the abnormal permanent enlargement
Eof air spaces distal to the terminal |
'bronchioles accompanied by destruction
Eof their walls without obvious fibrosis.

{ Distal
eOnly the Centriacinar Centriacinar 5
, | acinar/paraseptal
and panacinar types ‘
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cause significant ypP
Panacinar Irregular

airway obstruction

| =1 Diagram of normal structure of the acinus,
' | . the fundamental unit of the lung

NORMAL ACINUS
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B \ Centriacinar emphysema with dilation

» / ey that initially affects the respiratory

22 |t ‘”‘u‘é«" '| i bronchioles
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) 0 Panacinar emphysema with initial °

distention of all the peripheral structures
(i.e., the alveolus and the alveolar duct


https://youtu.be/YnVRboUk_-o?si=fOV3T9FOQY6hE9Ui
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Important! Classification of emphysema

Distal
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species
/ ("free radicals")

Inactivation of
antiproteases
deficiency)

___ TOBACCO

Reactive oxygen
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~ Macrophage

Neutrophil
elastase

Congenital ot4-AT
deficiency

Thx to 443 %

elastase

neutrophils & reactive O2 species

Macrophages release cytokines that recruits

_________________________________________________

Neutrophils release protease elastase: break

increase elasticity of the lungs

i down elastin. *note that elastin help in

compliance which cause air trapping

Lose the ability to recoil and increase lung

Smoking tobacco

Oxidative stress,

Emphysema

| Btw it’s extra slide to understand only pics
'are in the slide focus on red squares

Smoking or air pollutant
+

genetic predisposition

Congenital
al-anti-trypsin
deficiency
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increased

apoptosis and
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Inflammatory
cells, release of
inflammatory
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mediators
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Protease—

imbalance

i Liver release al-antitrypsin which inhibits
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elastase enzymes
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In people with al-antitrypsin deficiency

there is no inhibitions of elastase enzyme

______________________________________________

_____________________________________________

______________________________________________

______________________________________________

i Loss of pressure cause air trapping with

1time the acinus become more expanded

and lose the alveolar septa

Al- antitrypsin deficiency



Emphysema
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Gross

Emphysema

opall ag) gom

______________________

Description

Centriacinar: Some parts are

normal and some parts are dilated

Panacinar: pale,

voluminous lungs

Bullous emphysema with large

subpleural bullae (upper left)

Large apical blebs or bullae are
more characteristic of irregular
emphysema secondary to scarring

and if distal acinar emphysema

Distal acinar/paraseptal: forming
multiple cyst-like structures with

spontaneous pneumothorax

Pictures
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___________________________________

Emphysema

___________

Description

Pictures

Microscopic

Thinning, dilated and
destroyed alveolar walls
(septa) with coalescence
(fusion) of air spaces without
fibrosis( if alveoli is
associated with fibrosis we

think of restrictive not COPD

There is no inflammation but
maybe with smoking there
will be some brown

macrophages

oty Jlaall iiss emphysema ge 81 ComnSY) Jals suays adll 4 e sy jlan aely Jlia €I K6 e adalveolid)
0¥ surface aread! Lxie Jin Likic ( shopping bag) —aea s L gams Ulal aal 5 52 G () 5 jmean (ams Qs jla GilSH Iy
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Emphysema

________________________________________________________________________

' . Dyspnea usually is the first symptom; insidiously but is
steadlly progressive.

_________

_________________________________________________________________________________

Cough and wheezing in patients with underlying chronic
bronch|t|s or chronic asthmatic bronchitis.

——————————

_________________________________________________________________________________

. Barrel-shaped chest in a patient with
I Emphysema as a result from:
| . *Air-trapping with inflammatory changes.
' «Hypersecretion of viscid contraction in
' The small airways.
Note that associated in drawing of the
. Intercostal muscles. Similar changes are seen in patients
' with chronic bronchitis and asthma

" Fish mouthing breathing:
: *Pursed lip expiration is a common maneuver adopted by
| ' | patients with COPD.
SR -The patient starts to breathe out closed or nearly closed
Ilps to keep the intrabronchial pressure high and prevent
collapse of the bronchial wall and expiratory obstruction. |
. Later in expiration the lips are blown forward and open with




Emphysema

EMPHYSEMA

“PINK PUFFER”

Blue Bloater

VE‘

)
Symptoms
« Chronic , productive cough
+ Purulent sputum
» Hemoptysis
+ Mild dyspnea initially
» Cyanosis (due to hypoxemia)
+ Peripheral edema (due to cor pulmonale)
+ Crackles, wheezes
+ Prolonged expiration
+» Obese

Complications
+ Secondary polycythemia vera due to
hypoxemia

* Alveolar (diffusion) Problem

* 1 CO, Retention (Pink)

* Minimal Cyanosis

* Pursed-Lip Breathing

* Dyspneal/ TResp Rate

* Hyperresonance on Chest Percussion
* Orthopneic

* Barrel Chest

* Exertional Dyspnea

* Prolonged Expiratory Time

* Speaks in Short Jerky Sentences

* Anxious

* Use of Accessory Muscles to Breathe
* Thin Appearance

128 ONursing Education Consultants, Inc.

.
Symptoms

+ Dyspnea

+ Minimal cough

« Increased minute ventilation
+ Pink skin, Pursed-lip breathing
+ Accessory muscle use

+ Cachexia

« Hyperinflation, barrel chest

+ Decreased breath sounds

« Tachypnea

Complications
« Pneumothorax due to bullae
+ Weight loss due to work of breathing

+» Pulmonary hypertension due to reactive

vasoconstriction from hypoxemia
» Cor pulmonale from chronic pulmonary
hypertension

Pink puffer

Because of prominent
Dyspnea and adequate
oxygenation of
hemoglobin



Emphysema

The dilation of residual alveoli in response to loss of lung substance
elsewhere, occurs after surgical removal of a diseased lung or lobe.

________

_ | Refers to expansion of the lung due to air trapping. A common cause
é § is subtotal obstruction of an airway by a tumor or foreign object. Can
§ § be life-threatening if expansion of the affected portion produces

© 8 | compression of the remaining normal lung.

_______

Refers to any form of emphysema that produces large subpleural
blebs or bullae (spaces >1cm).

_______________________________________________________________________________________________________

o Caused by entry of air into the interstitium of the lung, from where it
%’ may track to the mediastinum and sometimes the subcutaneous

3 tissue.

T | elt may occur spontaneously if a sudden increase in intra alveolar

% pressure (as with vomiting or violent coughing) produces alveolar

£ | rupture

:_sf eCan develop in children with whooping cough

k= eCan occur in patients who have partial bronchiolar obstruction or in
= individuals with perforating injury. (E.g., fractured rib)

_______

| § £ When the interstitial air gets into the subcutaneous tissue with
§ % marked swelling of the head and neck and crackling crepitation
:; g ( ) over the chest



Emphysema

________________________________________________________

1 > Reduced FEV1

2 > Normal or near-normal FVC

3 > FEV1/FVC ratio is reduced

________________________________________________________

ePneumothorax

eDeath from emphysema is related to:
1.Pulmonary failure with respiratory
acidosis, hypoxia, and coma.
2.Secondary pulmonary hypertension
(arising from both hypoxia-induced
pulmonary vascular spasm and loss of
pulmonary capillary surface area from
alveolar destruction).

3.Right-sided heart failure (Cor
pulmonale).

CoR PULMONALE

HEART LUNGS
~DYSFuNCTION~ € ~DYSFUNCTION ~




Emphysema

Emphysema is a chronic obstructive airway disease characterized by
enlargement of air spaces distal to terminal bronchioles.

e Subtypes include centriacinar (most common: smoking- related), panacinar
(seen in al -anti-trypsin deficiency), distal acinar, and irregular.

e Smoking and inhaled pollutants cause ongoing accumulation of inflammatory
cells,

e which are the source of proteases such as elastases that irreversibly damage
alveolar walls.

e Patients with uncomplicated emphysema present with increased chest
volumes, dyspnea, and relatively normal blood oxygenation at rest

(“pink puffers”).

e Most patients with emphysema also have signs and symptoms of concurrent
chronic bronchitis, since cigarette smoking is a risk factor for both.



Chronic Bronchitis

click here

- Definition 2
_ Chronic Bronchitis
Is diagnosed on clinical grounds: it is defined by the presence of a ,,,,, R
. persistent productive cough for at least 3 consecutive months in at e - e
least 2 consecutive years Med43: adliin jgguit 3 241 Lo Giiw Al Jua gagall e

I Bronchitis
‘ \ _ ’\-)Ii"f:

\s

Hypertrophy of mucous secreting cells in trachea and bronchi Increase goblet
cells in bronchiole

Chronic inflammation; macrophages, neutrophils.

Secretion of IL-13 by T lymphocytes

Chronic inflammation with increased mucus formation leads to bronchiolar
obstruction along with fibrosis.( in the bronchi)

As result; mild or significant airflow obstruction, which almost always
complicated by emphysema.


https://t.me/PATHOMAa_USMLE
https://www.youtube.com/watch?v=BlTxLO8rY9o

Chronic Bronchitis

i Increase mucus production because of
i inflammation and releasing of cytokines &
hypertrophy + hyperplasia of mucin glands

and goblet cells causing narrowing of the
airways

Ciliary dysfunction causes accumulation of

mucus ( mucus plug) i Mucus

Mucus plug cause less O2 in and less CO2 II]I::>

out ( air trapping) !

Bronchitis:
inflamed airway

Ciliary cells
$

Mucus plug

This leads to V/Q mismatch cause hypoxia,
i hypercapnia and cyanosis |

2 5,uS 5 e glandsd) s ALl
Al Al anda e 5 e
respiratoryd) &

Db CaS | 58 508 epitheluim
thick layer of mucous
3_mS 4aaS 3 ) 8 glands
mucous plugd! bxie g

CLINICAL
MANIFESTATIONS

« Excess body fiuids
(edemal plethora)

* Chronic cough

* Shortness of breath
on exertion

* Increased sputum

-~
« Cyanosis (late sign)

Blue bloater

Made by: Lama Alotaibi
from Med443



Chronic Bronchitis
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Gross

e Bronchial wall shows;
Redness, swelling,
covered by mucopurulent

Description Secretion.
e Thickening of the wall

Mild narrowing of

bronchial lumen

Pictures

Bronchiti

)

/ Chronic
.
/ ety
f & emtwsn escw
/
f
/
/
/
!
/
.
/ /
/
f g
f /

/
/

Microscopic

Histologic examination:

1.Chronic inflammation.

2.Enlargement of mucus secreting glands:The
magnitude of the increase in size is assessed
by the ratio of the thickness of the submucosal
gland layer to that of the bronchial wall (Reid
index-normally 0.4).

3. Goblet cell metaplasia.

4. Bronchiolar wall fibrosis.

O VIVEETY, il L st F AN

The main abnormality is secretion of abnormal amounts of
mucus, causing plugging of the airway lumen

| Y e L S|
. > = e
7 ’ . "2,

Chronic inflammation in the bronchial wall



Clinical Presentation & Complications

1 Cough and sputum production persist indefinitely without ventilatory
dysfunction.

2 Outflow obstruction marked by hypercapnia, hypoxemia, and cyanosis.

3 Patients with chronic bronchitis and COPD have frequent exacerbations, more rapid
disease progression, and poorer outcomes than those with emphysema alone.

4 Death due to further impairment of respiratory functions after superimposed
acute bacterial infections.

CHRONIC BRONCHITIS Blue Bloater

TBLUE BLOATER™
»* CoLOR DUSKY To CYANOTIC
# RECURRENT CovoH ¢ Chronic Bronchitis
M SPUTUM PRODUCTION
’ ’.

» HYPOXIA
KN o

* HYPER CAPNIA
* ACIDOSIS

*» EDEMATOULS
* T RESP RATE

LRI ¥
# P INCIDENCE IN -
e Ry
"l |
{ .
—— ey J ;
u Use 0% At NG s so b / P ) )
# CoR PuLMONALE
emphysema: Pink puffer
Chronic_bronchitis:_blue Blue bloater
bloater

Patient with emphysema who also has pronounced
chronic bronchitis and a history of recurrent infections.
Dyspnea usually is less prominent, and in the absence
of increased respiratory drive the patient retains carbon

dioxide, becoming hypoxic and often cyanotic



Chronic Bronchitis summary

Chronic bronchitis is defined as persistent productive cough for at least 3
consecutive months in at least 2 consecutive years.

Cigarette smoking is the most important underlying risk factor; air
pollutants also contribute.
Chronic airway obstruction largely results from small airway disease
(chronic bronchiolitis) and coexistent emphysema.

Histologic examination demonstrates enlargement of mucus- secreting
glands, goblet cell metaplasia, and bronchiolar wall fibrosis.

PURE CHRONIC BRONCHITIS
Large airways (trachea, bronchi)

* Mucus hypersecretion
* (Chronic bronchitis) ‘
C [
4 =

* Inflammation

PURE EMPHYSEMA

Acinus (respiratory bronchiole,

alveolar ducts, and alveoli)
* Loss of elastic recoil

* (Emphysema)

e
L7

O —~\ /{'Tf N
//

Small airways (bronchioles) ¢ &)

* Peribronchiolar fibrosis N oy \j

-Airwaylobs(ructign'_ aoe b‘ 7 A .

* (Chronic bronchiolitis) \ /) N \Qa;

g 3
Predominant Predominant
Bronchitis Emphysema
Age (yr) 40-45 50-75
Dyspnea Mild; late Severe; early
Cough Early; copious Late; scanty
sputum sputum
Infections Common Occasional
Respiratory Repeated Terminal
insufficiency
Cor pulmonale Common Rare; terminal
Airway resistance Increased Normal or slightly
increased

Elastic recoil Normal Low

Chest radiograph

Appearance

Prominent vessels;
large heart

Blue bloater

Hyperinflation;
small heart

Pink puffer



Bronchiectasis -
>

click here

Permanent dilation of bronchi and bronchioles caused by destruction of
smooth muscle and the supporting elastic tissue.

', . . . . m Ineffective
- it typically results from or is associated with e gy

chronic necrotizing infections E& %

Not a primary disorder, as it always occurs secondary am

to persistent infection or obstruction caused by a % Kh} LLLL
. variety of conditions. mocociiary
= Causes ;
. Causes
Congenital or Postinfectious Bronchial Other conditions
hereditary conditions conditions obstruction

cystic fibrosis,
intralobar
sequestration

bacteria, viruses Tumors, forging

and fungi bodies RA,SLE

Most common
causes


https://t.me/PATHOMAa_USMLE
https://www.youtube.com/watch?v=6GuPKpnHiQ4

o
Q
~+
>
o
Q
0
3
M
1
n

Obstruction & infections are the major cause; After obstruction— air is reabsorbed
from the airways distal to the obstruction— atelectasis. Accumulation Of intraluminal
secretions — dilatation of the airways AND Bronchial wall inflammation.

If the obstruction persists during the period of growth, these changes become
irreversible

When superadded suppurative necrotizing type of infection; Extensive bronchial and
bronchiolar wall damage (destruction with loss of elastic and smooth muscle fibers).
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Description Pictures

e Usually, lower lobes or distal.

¢ Dilatation about Four times the normal
diameter

e Mucosa: congestion, ulcers.

Gross
1-Dilatation of bronchi with destruction
of bronchial walls
2-A lower lobe of lung surgically
resected for bronchiectasis

e Acute and chronic inflammation.
e Destruction with abscesses.

e Epithelial ulcerations.

e +/- squamous metaplasia.

e Glandular atrophy

e Fibrosis of bronchiolar wall. eappesrng of

Microscopic




Clinical Presentation

Severe persistent cough with sputum (mucopurulent sputum)
sometime with blood.

Dyspnea

Hypoxia, hypercapnia, cyanosis.

Clubbing of fingers.

Significant obstructive
ventilatory defects, with
. ) Lung abscess.
hypoxemia,hypercapnia, _ ) .
pulmonary Brain abscess. Amyloidosis
hypertension, and cor
pulmonale.



Clinical Entity

Chronic bronchitis

Bronchiectasis
Asthma

Emphysema

|

8,
1

14

’

Anatomic
Site

Bronchus

Bronchus

Bronchus

Acinus

Summary +

Extra sources to understand

Major Pathologic Changes

Mucous gland hypertrophy and
hyperplasia, hypersecretion

Airway dilation and scarring

Smooth muscle hypertrophy and
hyperplasia, excessive mucus,

inflammation

Air space enlargement, wall
destruction

Etiology

Tobacco smoke, air pollutants
Persistent or severe infections
Immunologic or undefined

causes

Tobacco smoke

Robbins COPD Click here

Signs/Symptoms

Cough, sputum production
Cough, purulent sputum, fever
Episodic wheezing, cough,

dyspnea

Dyspnea

‘ A Flash cards for this lecture that might help you right here


https://quizlet.com/64734831/copd-flash-cards/
https://drive.google.com/file/d/1PK0u3Qnw6UtCmJHAWP5Yb6Na4_Y1pldo/view?usp=drivesdk
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Cigarette smoking

Persistent productive cough (with mucous) for
3 months to 2 years

Chronic bronchitis | Hypertrophy of mucous secreting cells

goblet cell metaplasia

Fibrosis of bronchiolar wall

Blue bloaters

Dilation of air spaces with destruction of alveolar walls
Neutrophil elastase: cause elastic tissue damage
Emphysema Centriacinar: cigarette smoking

Panlobular ( panacinar): a1 anti-trypsin deficiency

Pink puffer

Destruction of smooth muscle and elastic tissue
Location : Bronchiole and bronchi

_ _ Dilation of bronchial wall

Bronchiectasis _ _
Not primary disorder

Mucopurulent sputum ( can be with blood )




' MCQ

1- Which of the following is complication to chronic bronchitis?

A) Cystic fibrosis

B) Cor pulmonale

C) lung cancer

D) Pneumothorax

2- Which of the following is associated with formation of bullae?

A) Parasepta

B) Panacinar

C) Centriacinar

D) irregular

3- Ahmad 21 years old came to hospital, because he had productive cough for last 8 months, also

he is a smoker. We did sputum culture, we found macrophages full of carbon, and a lot of

neutrophil. What is the diagnosis?

A) Chronic Bronchitis

B) Asthma

C) Emphysema

D) Bronchiectasis

4-The main enzyme that increases in the pathophysiology of emphysema and

responsible for the destruction of the elastic fibers is

A) al antitrypsin

deficiency

B) Elastase

C) Both A&B

D) Carbonic anhydrase

5- Which one is characterized with a PINK buffer?

A) Emphysema

B) Asthma

C) Bronchiectasis

D) Chronic Bronchitis




J=Y Cases

1- A 55-year-old man was admitted to the hospital with a chief complaint of increasing shortness of breath over
the past several years. The patient was a heavy smoker over the past 40 years. Physical examination reveals
cyanosis, elevated jugular venous pressure, and peripheral edema. A high-resolution CT scan shows bullae over
both lungs. Chronic intra-alveolar exposure to which of the following proteins is most likely associated with the

pathogenesis of chronic obstructive pulmonary disease in this patient?

A) al-Antitrypsin B) Elastase C) Collagenase D) Alkaline phosphatase

2- A 48-year-old man with a history of heavy smoking presents with a 3-year history of persistent cough and
frequent upper respiratory infections, associated with sputum production. Physical examination reveals prominent
expiratory wheezes and peripheral edema. Analysis of arterial blood gases reveals hypoxia and CO 2 retention.

Which of the following is the appropriate diagnosis?

B) Usual interstitial C) Hypersensitivity D) Chronic obstructive
A) Atelectasis

pneumonia pneumonitis pulmonary disease

3-A 34-year-old man who used to smoke two packs of cigarettes per day for 14 years. For the past 2 years, he has
had a chronic productive cough that usually lasts for 3.5 month for each year. The patient came to the clinic
complaining from shortness of of breath and tightness of the chest. The Clinical presentation showed audible
wheezing. a biopsy that has been taken showed enlargement of mucous secreting glands causing plugging of the

airway lumen (P). Which of the following pathologic conditions is most likely responsible for his clinical condition?

A) Emphysema B) bronchiectasis C) chronic bronchitis D) Asthma
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