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Respiratory System

* The respiratory system consists

of 6 organs:

) leal) S g e IS0 S5 U8

* All organs should work together
to Eerform resEiration

Nose

Pharynx
Larynx

Trachea
Bronchial tubes

Lungs

Nasal cavity
Nostril

Oral cavity

Larynx

Right main
bronchus

Right lung

\

Pharynx

Trachea

Left main
bronchus

Left lung

Diaphragm
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inhalation Jb (il )
z'o & contraction of major muscles ( diaphragm & intercostal muscles) e a4y
increase in lungs volum = decrease in alveoli <- (expansion of lungs ) 42l 2adil (525
pressure

pressure inside the lungs (alveoli pressure) is Low than the pressure that ) zu<ay
outside the lungs ( atmospheric pressure)
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exhalation ) alee & juay Sl

Relaxation of diaphragm and intercostal muscles = recoiling lungs (normal. volume.)
= increase alveoli pressured= decrease atmospheric pressure

Air transport from high pressure(lung ) to low pressure (atmosphere)
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" Alveolar pores
——— Capillary

Type | alveolar cell
Macrophage

Alveolus
(gas-filled space)

ey < 2 lungs; right lung has 3 lobes and left lung has

2 lobes.

A lung is the total col ection of the bronchl
bronchloles, and alveoli.

Spongy because they contain air.

Protected externally by the ribs.
eg-u-l pleura u.\.\ﬂJL UA u)a_lda\.ﬂ‘ 8%y ‘é)JaA]‘ uassl\ ?Lka_t CJ\AM (e MAM 4\.1)“

Protected internally by a double membrane
called the pleura.

Respiratory membrane |

Pleura is folded to form a sac around each lung
= pleural cavity.

Serous fluid is between the two pleural
layers to reduce friction when the two layers

rub together during ventilation.
O~ ———~——— — N




Function of the respiratory system

The primary function is gas exchange, with oxygen
from the air being transferred to the blood and carbon Alveoli.—
dioxide from the blood being eliminated into the T (5

atmosphere. alveolar cell 1 & 2 LA e (e 5 e dliay sall 5 i3 macrophage

There are two types of alveolar cells: type |
S Jals e Al g . alveolar cell
Alveolar cell I: provides surface area for gas
exchange function of the lung. type Il alveolar
surfactant 3 8 e A g < cell (surfactant
Alveolar cell II: secretes surface active surfactants secreting cell)
that serve to decrease surface tension and mediate %Lélglfanr?elsy
the immune destruction of pathogens that have
entered the lung, Lad surface tension <! (e J&s 430 Li€a 15 S 300 1 8 Jybrecante 4 Jis surfactant ) 44

Lol il AL 3alall (sl paie () 5Ss agdl ol S ) gl gy A JUlaYI iSa g ¢ (an ) 5830 alveoli ) i
Le juaid collapse pedras alveoli 14 exhalation !slexy Wl (u o2nda inhalation ) sles | smdthy
(respiratory distress syndrome )






Voluntary or involuntary O5SS Sas ventilation ) dalac

Voluntary ---> during speaking or singing ... etc.

Involuntary ---> ASN ---> sympathetic and parasympathetic

Sympathetic = Heart rate - respiratory rate ) = bronchial dilatation
- respiratory secretionlid = easy ventalation

Parasympathetic = Heart rate (4 = respiratory rate 4 bronchial
construction= respiratory secretionlyy = difficult ventalation

z el (e Jrd 80 Jol el sedl 83 s ge (Jirritating agent ) 3_ba Il e (Buitiuy aa g Ll
D8 OSSN Jadll 3oy ¢ lan )3 gall gl allal léie (cough reflex ) 4asl) o oS3
3 gall allat Lgiauds 5 4aSlE ¢ 4)l) eny (ldie mucosal layer J) (i respiratory secretion

il JSLia Lent Waary respiratory secretion J_& Jiai e mucosal layer A gle sla



Function of
the
respiratory

system

The intervention of the lungs occurs by the way of
sympathetic and parasympathetic divisions of the
autonomic nervous system.

Parasympathetic innervation produces  airway
constriction and an increase in respiratory secretions.

Sympathetic innervation produces bronchodilation
and a decrease in respiratory tract secretions.

Breathing involve the movement of atmospheric air into
and out of the alveolar structures in the lung.

It requires a system of open airways and alternating
pressure changes resulting from the action of respiratory
muscles in changing the volume of chest cage>

! ST \p =2
o)1 Blf
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- The ease with which the lungs can be inﬂztzd reflects the

: : elastic forces of the lun tissue (surface tension).
bronchus -> bronchi ->bronchioles 8 ( )

I Sl 8 Ju #) ) diameter ) S Alrway resmtance(ef_e?s to the 1mped1ment to flow that
- - 2 ¥ 7)) resistance the air encounters as it moves through the airways.
4-.1 5 co (& :

Airway resistance increase = exhalation ( recoil A . . . ; .
4 s ( ) Tt varies with airway radius and lung volume, being the

greatest 1n the bronchi with medium-sized radit and lowest
in the bronchioles with their smaller radii.

Airway resistance, decrease = inhalation (expansion)

Airway resistance decreases as the lungs expand and
pull the airways open during inspiration and it

Normal ventilation-> at rest , involunta . . S—
’ Y increases as the lungs deflate during expiration.

( contraction and relaxation for major

muscles “ diaphragm and intercostal muscles : :
i Lung volumes reflect the amount of air that is

= exchanged during normal and forced breathing.
Forced ventilation-> exercise, stress, Pulmonary ventilation involves the movement of the
diseases ... ete. voluntary (major and diaphragm, intercostal muscles, and other respiratory

accessories muscles ) muscles. These muscles are controlled by neurons of

respiratory centers in the brain.
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Lung volumes

Inspiratory reserve
volume RV

J gedall alals . Tidal volume T

a2l G lungs
il

A0 Jay
forced I 2
exhalation

Expiratory reserve
volume ERV

Residual volume
RV

Inspiratory capacity
1<

Functional residual
capacity FRC
Vital capacity
vc

Total lung capacity
TLE

Note: a capacity is a sum of > 2 physiologic volumes.

Air that can still be breathed in after normal
inspiration

Air that moves into lung with each quiet
inspiration, typically 500 mL,

Air that can still be breathed out after normal
expiration

Air in lung after maximal expiration; RV and

any lung capacity that includes RV cannot be
measured by spirometry

IRV+TV
Air that can be breathed in after normal
exhalation

RV + ERV
Volume of gas in lungs after normal expiration

TV + IRV + ERV
Maximum volume of gas that can be expired
after a maximal inspiration

IRV + TV + ERV + RV
Volume of gas present in lungs after a maximal
inspiration

FA17 p 630.1

Lung volumes (LITER) 60 Lung capacities
RV Volume
L IC VC TLC
27
TV
2.2 X
ERV
12 FRC ¥
RV
O A 4 A 4
o [ | y.grg
B w5y AV AVAVAVAVAVAVANE BERVAY ;
T -

LUNG VOLUMES

LUNG CAPACITIES (combinations of lung volumes)



Control
of
breathing

Lﬁd&:

it s 8

Control of breathing has both
automatic and voluntary components:

The automatic regulation of ventilation

is controlled by two types of receptors:

i

— P
 Chemoreceptors monitor blood levels of carbon
dioxide, oxygen, and pH.

5 Lung receptors: monitors the status of breathing

as airway resistance and lung expansion.

oluntarv respiratoryvycontrol is needed

for integrating breathing and actions
such as speaking, blowing, and singing.
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- The cough reflex protects the lungs from
the accumulation of secretions and from the
entty of irritating and  destructive
substances. It is the primary defense
mechanism of the respiratory tract.

Control cifh&se_Dyspnea: is a subjective sensatlon of dlfﬁculty
in breathing that is seen in cardidc, pulnfonary,
of and neuromuscular disordefs:

Blood vessels disorder-> vasoconstrictio-> accumulation of secretion-> difficulty breathing

breathing

- It can present as air hunger, brought about by
dysfff;?f P j’ﬁ inadequate ventilation, labored or difficulty
e S wget Dreathing| due to Weakened respiratory muscles,

enoughair or  chest tightness” that occurs with

bronchoconstriction.




Hypoxia o

Hypercapnia = CO2(.J
ineffective OS¢l sl s 4Ll 4w O2 & CO2 ) Juii) dylec

Is a decrease in blood oxygen level that results in a decrease in tissue
oxygenation.

v
It can occur as a result of hypoventilation, diffusion impairment, shunt, and
ventilation-infusion abnormalities.

Acute hypoxemia 1s manifested by increased respiratory effort (increased
: 35,5 s :
respiratory and heart rates), cyanosis, and impaired sensory and neurological

35,505 HR & RR I goalie gl ) s & suddenly toalie JS3 58 o

function. Sascanll s Apvall Caills ) & Caeria g

( chronic hypoxia J) ge Jalah aall (oS
The body compensates for chronic hypoxemia by increased ventilation,

pulmonary vasoconstriction, and increased production of [RBCsr~
CO2 A (e Lialdsy s O2 ) Jasiy A & ol




Muscle contraction
Longs expansion = easy ventalation

Respiratory diseases to be discussed

Hay Fever. 2 -2

Bronchial asthma. .= s,

Chronic Obstructive Pulmonary Disease (COPD).
Emphysema. 4l ¢l

Pulmonary tuberculosis. ¢ J-d

Cancetr.
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Inflammation = stimulate histamines secretion

Antihistamine drug 4shel 43) Jall 5 (58 3" cass o, " Gl el sae gaie Jany Gualingl) 13

Hay fever (seasonal allergic rhinitis)

salli 83 ea g0 Annga A s i e 90

» Characterized by sensitivity to airborne allergens,
especially from pollens of olive trees and grasses.

>Respiratory mucosa Ssecretes excessive mucus
° Q ‘3 °
causing a runny nose and congestion.

®
» Mucosal surfaces of the eyes also react to the
~allergens causing redness, watery secretions, and
itching. 2 .

> Because the release of histamine causes these
unpleasant effects, a substance that counteracts its

action, anjantihistamine,) may give relief.
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Bronchial asthm

acute and chronic (e ¢ 4

u.us.uj\.:‘\_uw

Asthma is the most common chronic disease of childhood.
Gils
e Children younger than 4 years of age have the highest rate of emergency department
s visits and hospitalizations. R
(5 skl p agia (ZV o 7% ) Dsiaaty |5 580 Wl

by early adulthood, 30 to 70% will markedly improve or be symptom-free.
Higher prevalence in minorities:
Urbanization.

Pooraccessto:care.
JS& S life theratening ua el A &5 (Sas
A9 Hhll adallee G e o o dl) b e 3 ) ghad

ife- o L e (e (el 01 LA sals 2l (58 (Sae ¢ Aagaaall
Can be life-threatening if not properly managed: ErEE i e

Significant burden on the healthcare system.

Education is key to the prevention of death from asthma.
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Bronchi construction = mucosal layer secrete, respire tree




Bronchial

Asthma

wio

The mucous membrane becomes swollen with
fluid, also narrowing the lumen. Excessive
secretion of mucus adds to the obstruction.
Stale air becomes trapped, which decreases the
amount of fresh air that can enter the lungs.

S e o me .
mu}m

The wheezing sound [results] from air passing
through the narrowed tubes.  Psychogenic
factors such as anxiety are frequently associated

with an asthma attack.

asthma 4l JAl (s (S5 (Ses emotions !
A tense situation or an emotional experience such

as stress can trigger an attack.



Bronchi Inflammation

Other nonallergic causes/are overexertion,
infection, or bronchitis? Exposure of the
bronchial mucosa to irritants such as cigarette
smoke, aerosol sprays, or perfume can also trigger

an attack.
. There is no cure for asthma, but attacks may
Bronchial become less severe with age. It i1s important to
&Il jdentify the offending allergens and avoid contact
Asthma ?@m with them as much as possible.

) 25 .
Because overexertton may be involved, it 1s

important for the athlete to take some extra time
to “warm-up”’ and get adjusted to the situation
before participating in physical activities and
sports.

L Jd warmig up | slee | agliiy duialy )l (alill eyl
SJJ"MI\MQ‘)L_\AL&\ wu\ Olde s:\:\m\.i"J U.ud.)

asthma = bl | sia oty (Saa falia JS4




Several pharmacologic agents provoke
asthma, aspirin being the most striking
example.

Drug_ i ipaas Patients with aspirin  sensitivity present with
s ool recurrent rh1n1t1s and nasal polyps urt1car1a and

IndL‘[Ced = bronchospasm -

The precise mechanism remains unknown, but
it 1s presumed that aspirin inhibits the

Asthma

4 V) pams s cyclooxygenase pathway of arachidonic acid

metabolism without affecting the lipoxygenase

arachidonic acid 4! o= 23U #1 ) inflammation 4 Juli .
pathway 2 = (e 4 route, thereby shifting the balance of

1. Cycloxygenase pathway ( faii aleas s asle il ()

N production toward Leukotrienes that cause
. Lapoxygenase rout

bronchial spasm




Jad) Coven
Occupational Asthma

Al i g pa il | slaiy ) 5) Alaas ) gl | puim LS 1 shiciy I ke

This form of asthma 1s stimulated by fumes (epoxy resins, plastics), organic and
chemical dust (wood, cotton, platinum), gases (toluene), and other chemicals.

Asthma attacks usually develop after repeated exposure to the inciting antigen(s).

T = T TR T e e s Lo T e g L e L e T I T I TP




Asthma Pathophysiology Have2 respnse

Early-Phase Response :

Jia g Uil

| o=l Peaks 30-60 minutes post-exposure, subsides 30-90 minutes later
allergic agent o
Characterized primarily by bronchospasm
Increased mucous secretion, edema formation, and increased amounts of

: =
tenacious sputum.

| Patient experiences wheezing, cough, chest tightness, and dyspnea.

D L S L St T TR T =T o e e e - - L e e g e T T T I PTEY




e blalll aaail 455 5 bronchoconstriction ) 2

chemical A )3 3% g inflammation e
0S5 3l 5all (s s mediators like histamine Late-Phase Resp onse.

A e Y ey Fid dangall o) sall Hyperresponsiveness

(AL cphl 250

Characterized primarily by inflammation.

Histamine and other mediators set up a self-
istamine= bronchoconstriction= increase resistance SuStaiﬁiﬁg CYCIC ianeaSing airway feﬂCtiVity
Asthma causing hyperresponsiveness to allergens and

Pathophysiology other stimuli.

Loy el @Ldsﬁeﬂ.-afilr- Trapping ;}:“' Increased airway resistance leads to air trapping in
yperintlation Janid : . . .
Preversible (lisas leialias ciate Jlas], alveoli and hyperinflation of the lungs.

lung damage . . _ .
If airway inflammation is not treated or does not

resolve, may lead to irreversible lung damage.




Treatment
and

Prognosis
of Asthma

Treatment

Medication and allergy shots can reduce the
incidence or severity of asthma attacks.

To counteract an ongoing attack, substances
that dilate the bronchi are effective. Ephedrine
sprays and epinephrine (adrenalin) injections are
often effective.

Bronchodilators  like  albuterol  and
metaproterenol are sometimes prescribed.

Cortisone-like drugs and antihistamines are
sometimes used, but these carry a risk of side
effects.



The most severe form of an asthma
| ngﬁmuwﬁfmck is called status asthmaticus, in
which the patient fails to respond to
the usual treatment. A procedure as

Treatment .chea J) 4131 “drastic ?atracheotomy, an opening of
the trachea surgically, may be required.

and

If not treated, status asthmaticus may

Prognosis of end in respiratory failure and death.
AS thma respiratory failure and then death Jl (5258 (Seed Clainl Lo Sl

Asthma kills at least 15 people daily in
the United States, according to the
American LLung Association.







Tow types:

COPD J) s (Saa ) il a1 J g
Cilpnaily (3 50 gl

accumulation of mucus 4>

Ll Caaall )53 585 agd man oy 5l (S1 (aca jalld 3alyB )5 pally i 8







COPD Pathophysiology

Walls of the small airways and alveoli lose their elasticity and thicken.
Closes off some of the smaller air passages and narrows the larger ones.
Air can enter the alveoli but becomes trapped due to the collapsed airways:

Affects gas exchange and pathological changes occur.
Blood is pootly oxygenated and tissue perfusion is less efficient.

*eJdol Carbon dioxide may accumulate to critical levels:

air trapping &
R@SplratOfy aCIdOSIS- large d\j (JA\S dS..L ('aA)S.a.u:\.\ ‘»_,,_1373 Smaﬂer Vessels d\ ‘_A.D )3&\.1
i i =) ) g agiat A5 g pall ) 50888 S JSEy (Bl aglleats vessels
Respiratory failure. SN ok dlee o 58 o sel) 8 pualanal (535 () Bl gant o) S
) ¢ 45 1) a8 o yaty WIS A JSLE Jaay QL s 4dlad | 8 tissue perfusion Js oxygenated blood 4! Juas

Strains the heart: pulmonary artery and veins Jb (plaic

Right ventricle can enlarge and thicken.
Arrhythmia
""" Abnormal rhythms called cor pulmonale.



COPD
Symptoms

Early:

* FHarly morning cough with clear spuglvréh.
* Periods of wheezing during or after colds.
* Shortness of breath on exertion.

forced ventilation Ju | s
normal Ju I sl&is 1

* Mouth breathing. i
¢ Pllfﬁﬂg B lnalan" Gyl Gyl ela Jial gudiy

o Ll (J 508

—oa® Use of accessory muscles of breathing,

* Inability to finish sentence without
catching one’s breath.

* Sleep in semi-sitting position.
2 JalSlh aaadie e




/B Medications:

fovma.

 Bronchodilators.
* Corticosteroids.

| q COPD e Antibiotics: infection padic gl

* First sign of infection.

Treatment

* Yellow or green sputum.
* Other drugs to treat associated symptoms

e Diuretics. fluid accumulation phdic ol

SR #G WEE BY # 5 P

* Analgesics.
‘ * Cough suppressants.
: ¢ AnXiolytiCS. Anti-stress







COPD complications

Jezy hypoxia J cuniey OIS anall 288 hypoxia Jexs hypoventilation J! oY

hypoxic vasoconstriction ewis bronchoconstriction

. . . &> o e .
Decrease ventilation leads to hypoxic vasoconstriction, which

&
leads to pulmonary hypertension, then incre%e the workload

9

on right ventricle which can lead to right ventricular

hypertrophy and failure ( cor polmunale ).



Emphysema

A crippling and debilitating (weakening) disease

with chronic lung obstruction and destruction.

The word emphysema means inflation. The lungs
become filled with air that is high in carbon
dioxide. This air cannot be adequately exhaled to

allow oxygen to enter. The person experiences a

suffocating feeling and great distress from the
inability to breathe. Severe pain accompanies the

difficult breathing;

The cause of emphysema is not known, but it 1s
most frequently associated with heavy cigarette
smoking,



deficiency of alpha antitrypsin ) (e 4y s e slae
| =4 <¢ An inherited form has been identified also.
1. Alevolar destruction

2. Emphysema Individuals with a deficiency in alpha-1-
antitrypsin are prone to alveolar destruction
characteristic ot emphysema.

oo (et Ay shtaddalin ) Slair pollution ) = Ajr pollution and long-term exposure to

chronic 4 acute (» (=4l .. .
Emphysema irritants of the respiratory tract also seem to
be factors of its etiology.

Emphysema is a frequent complication of

) skt chronic bronchitis. Whatever the cause, the
alveolar walls break down, adjacent alveoli
fuse, and the lungs lose their elasticity.

Type your text



: 4 inflammation o= 3_)ke WS emphysema l

alveoli J Jaxu irritant ) .)

J 58y A eytokines J) )14 A8 inflammatory process 4 judad | Y
immune system

immune system active neutrophils 4.V

elastase ) Jie Cilay Y (a2 ) Sineutrophils I . ¢

(elasticity 45 3l lung J =ty ) elastin ) oS elastase ) .©






I1t’s connective tissue.

Its function is:

recoiling ! = Jsse s¢d elasticity ) oo Jge
Lalal Sy g =380 airway ) (e 4 jae o el
integrity of alevoli wall Jaxs (LS 5 4a 5ida Lgile

Elastin

il degradation 4l ey Wl

J\J.Ca\g:iu_)

Recoil: helps lungs to contract and exhale the air
outside.

Keeps the airway open: elastic tissues in the
alrway generate opposing pressure during exhale
to keep the airway open.

Form the integrity of the alveoli wall.

By breaking down elastin by elastase, lungs
cannot contract ver% well and the airway will be
collapsed, in addition, to alveoli wall damag%

which decreases the surface area for gas

exchange. &




o1-

antitrypsin

as Jam 8 Liver db daial 24
inhibitor for degradation
elastin antitrypsin

Released by the liver to the blood.

Its anti-protease enzyme.

It breaks down elastase which helps to keep
the elastin intact.

* . .
Detficiency leamcrease clastase levels and

breaking down elastin.
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Bernoulli”
principle

0583 a Y Ao jun 41 jaley of sl (lie Dla
A e Al glanSlae Jaia (e g Juld)

ACha gaic Jua ol ()68 ¢ elastic tissue
e Huad elasticity of lungs e

) el gl Juasi¥ sam collapsed
Jaladb 02 J Jidi s CO2«

Atr leaves the lung in a high-velocity manner, so,

the airway should be a low-pressure airway.

/_\

The low pressure [comes from the opposite

pressure which is generated from the elastic

tissue 1n the airway.

It the airway loses this elastic tissue, the airway
will be collapsed during exhale (against the low)
which causes air trapping .






Centriacinar emphysema: Changes in

the alveoli wall in the upper part ot the
lung.

Emphysema

based on the Panacinar emphysema: affect the lower
mOfPhOIOgy part of the lung,

changes:

Morphology= structure

Distal acinar emphysema: affects parts
near to pleura. This can cause rupture of

the alveoli and lead to pneumothorax.,

iy 343, el gag) ciadl clid I8k G clsa dsa 8 pneumothorax saall ¢ s il

B Lolansl e Lo (Ll Jalall a socall Slam oyl opiiyll ooy opfiaks oy i,
el ally puitill Lsaa ole GaleY I Jaiss Byl o G i




CENTRIACINHR

TYPES ,.Q-F- EIX1PH YSEMA

TERMINAL BeomnGrt | OLE

Rgom it | OLE—

ge.e-P IRATORY B =
ALvEOLAR DUCT
}\ ALVEOLAR & AC mw
ke
5 4
E ee
AD »E

‘I'D AS h:d
AP

" o

ANP:CIN



AN

Signs and Symptoms of Emphysema

Typically, a person with emphysema has
an increased rate of breathing and a
greater than normal expansion of the
chest. This@mdeam out
carbon dioxide that is building up
internally  because of  poor lung
functioning.

Right-sided  heart  failure or
‘Cyanosis  because  of  marked <—
hypoxemia.

N\ s

fino

Permanent expansion of the
chest (“barrel” chest); abnormal
respiratory sounds called rales.

Hypoventilation reduces
oxygenation.



Signs and Symptoms of Emphysema

B el <0 Y 1y e e acaid AT il gk Jla

Emphysema can last for many
years, causing irreversible
damage to the lungs. As in any
serious  diseaseys = complications
often develop. With the
breakdown of alveolar walls,
the surrounding blood
capillaries are damaged.

This interference with circulation
in the lungs can lead to an
obstruction of the pulmonary
artery.  The large air sacs,
formed by the fusion of the
alveoli, tend to rupture.(This

allows air into the pleurﬁQ
cavity, the space between the
lungs and the chest wall. Air in this
space can cause the lung to
collapse.

pneumothorax = lungs collapse



D'LONE INTHE LOW Zong
Mumm“um o

\
@Molves eliminating the source of the
irritation.” A smoker will be told t6’°quit smoking

z o .

e and to M\E@‘Wﬂ%e Aumes,
Diagnosis and irritating dust. The Zpatient should observe
ozone warnings and limit outdoor activity when

and the ozone level is high.  *
Treatment M@that R —— lungs
help prevent infection. Some medications give
of relief from the feeling of ot being able to

breathe, such as albuterol or metaproterenol.

Physical therapy)is sometimes helpful in teaching
individuals to use all the possible muscles for

respiration in the abdomen and chest wall.

Emphysema



mucus - g2ie 3 yis ASE ipflammation 45 5S

narrwing of airways e Jazd secretion

The mucous production increases

i L a5 358 Lol S5 I (a5 S, o -
Bl o) b s%gmﬁcantly which severely narrows the

hypertrophy & ez (Ses irritant airw ay.
hyperplasia ): ) —
# : Due to continuous exposure to irritants,
Sy hypertrophy and hyperplasia occurs to
Chronic mucous glands as well as goblet cells.
~— =
Bronchitis Ciliary dysfunction: shortening and
e Gl i, Cilia O sl S5 g = less muotility of the cilia which make the

e yuay Ll excessive mucus - mucous hard to b€ removed.
~ dysfunction & xa: Chronic bronchitis

Air  trapping: due to mucous
accumulation, CO,-rich air 1s trapped
inside the lung,



Healthy

Mucus
accumulation
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Pulmonary tuberculosis

Kﬂ A el Al LFS) o o) pudaaty gl 2S5 ae il g secretion
Is a chronic respiratory infectién caused by/Mycobacterium tuberculosis.) pald S (Sady) oyt Culy s
y V(LY

respiratory -l ¢y b 345

(2 v be e pas b Sl

—w Caused by inhaling droplets from the respiratory secretion created by coughing, sneezing
Ayl or talking of a person with active tuberculosis.

e “Patient may stay asymptomatic (latent tuberculosis) as the M.O. is surrounded by T
ﬁuaw lymphocytes and macrophages to prevent spread of the disease.

\ [ 2 ° L
% Patients with weak immune system as children and HIV patients develop active disease.
Jaka¥l gl 5uYL Lladl (Ul Jis weak immune response sdie (58 sdic & jels (gl e V) ey symptomatic patient Jba sl

Ehe destructiveness of the disease results from the cell mediated hypersensitivity response that
Q e bacillus evokes rather than its inherent destructive capabilities.

Cavities are formed as a result of immune response.
(35 ) giaall) 4..._)]\.“_:94

o

In rare conditions the bacteria may erode to the blood leading to spread into brain, meninges,
liver, kidney and bone marrow.




Pulmonary

tuberculosis

(IB)

Infection of the lung tissue with airborne
bacteria called mzycobacterium tuberculosis. Y

It affects alveolar tissue specifically.

M. tuberculosis has 3 fates inside the

alveoli: o DA (s ypi L) Al TB WA et i 5l Ll 5 o
RGN LB i, oo L

Elimination.

Retention (bacteria stays inside the
macrophages): latent TB¥_7 HETB =
Active infection: active TB.




TB pathophysiology

When bacteria enter the lungs, macrophages will phagocyte them,
however, mycobacteria inhibit the lysosomes activity in these
macrophages, then bacteria may reproduce and get released others that
will phagocyte them, and the accumulation of macrophages leads to

destruct the lung and form granuloma or tuberculoma.

mycobacteris 4! s 218 mayobacteria ) 4ezly a 5858 macrophages J) jaath ca &)l ) Jaxi G 8l
more and more a3 gl sk o 685 L Sl (sla JleS s macrophages b lysosomes I Jee Ly
.destruction the lung and form granuloma or tuberculoma s LSl 5 I ($25: Laa phagocyte



TB pathophysiology
Once granuloma is big enough to see, this 1s called Gohn focus.

If the infection 1s not treated, the infection will spread over to the
lymph node in the lungs to form Gohn complex (Gohn focus and
lymph node). This is called primary infection and 90% of the TB
cases are stays in this stage as latent TB which remains in the

person’s entire life without causing any problem.

primary &}i Gleill 2 685 Al 5 ¢« Gohn complex (ol 5 4 )l G 4y Jiadll 28all jiis ~1 ) CLeilY) algd (a yall Z3le a3 Lo ]
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TB pathophysiology

Around 5% of the cases will have a progressive infection which
. . = K. .

manifested as tuberculosis pneumonia. Or some of them will

go beyond local infection, the infection disseminates to other

organs such as the liver, brain, and kidney (infection appears

as tiny spots called miliary TB).
-~



TB pathophysiology

In the other 5% of the patients, latent TB becomes reactivated to cause the

secondary infection.

Secondary infection may happen months to years after the primary

infection due to depressed immune systems, such as in HIV and
(—\/\/Wwv

chemotherapeutics, also, DM and smoking will increase the risk.




Tuberculosis (TB)
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Lung cancer o o

Lung cancer is the leading cause of cancer death among both men and
women. Death from lung cancer includes about 28% of all cancer deaths.
Approximately 80% of lung cancer is related to cigarette smoking; lung cancer
is ten times more common in smokers versus nonsmokers.

"*m“ # @82 Other causes include 1nha1at10n of carcinogens (Cancer-causing agents) which
1 Q|
may be an occupatlonal Kazard among workers who are constantly exposed

| to air pollution including Arsenic, Chromium, Nickel, and vinyl chloride, exhaust

gases, and industrial fumes. 4 iy (0S5 Sy B () il i 555 L Ll B pune 315 (GBS
3 gall sla d.m oLty

= R The great danger in Lung cancer is blockage of the airway by the mahgnant
| Doy
250 oo el timor as it grows into the lumen of the bronchus. The affected part of the

| lung collapses for lack of air.
—

| Danger of airway obstruction; | death results from complications of
obstruction or from the effects of metastatic tumors.
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Figure 9-7: Carcinoma of the lung (large white area).
(Courtesy of Dr. David R. Duffell)



It divided into:

; Non small cell carcinoma:

S daslb o< © Squamous cell carcinoma: more common in men

Lidlasms e and correlated to smoking. Early detected by cytological

idl sy u&“‘u“j examination of the sputum. It extends to the major bronchi
and pulmonary lymph nodes. Central cavitation tumor is
frequent.

S w5 Adenocarcinoma: the most common in north

2 malignant  America in women and nonsmokers. It is a malignant

brosis_s blaxll epithelial cell tumor with glandular differentiation a mucin

scarring  production by the tumor cells. Associated with pleural
fibrosis and scarring with poor prognosis

teristic Wl o0 Large cell carcinoma: have large polygonal cell which

o &oatyy caat  are highly neoplastic and difficult to categorize. It occurs in
the periphery of the lung, invading subsegmentally bronchi
and larger airway. It has poor prognosis because of
tendency to spread to distant sites early in the course.

- - R—— W— A Small cell carcinoma:



Small cell lung carcinoma

bronchial 4 3 ¢ &y slianl 4 i3 () <3 yia WA 1 characteristic s
«ADH J )l <8 5y STADH Jie 2 30 ) 3L o 85 (Sae 4badll epithelium
Jie Uie smoking I ge il LUl Ll Small cell carcinoma g sl sl ok
(Rl it Lgdl ey meta pss (See LAY gl (5 7Y+ Ly, non-small I
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Small cell lung carcinoma

Characterized by distinctive of type-small round to oval cells that are in the size
of lymphocytes.

Tumors arise from nonexocrine cells of the bronchial epithelium, and some are able
to secrete hormonally active products, such as syndrome of inappropriate
antidiuretic hormone secretion (SIADH) with strongest association with
cigarette smoking.

It 1s highly malignant with 70% of the cancers of detectable metastasig’x—> o
Brain metastasis is very common and may give the same evidence of the tumor.

Cure rate is excellent with 50-60% response in(limited disease but only short
term 6-8 months. Recurrence of the disease tends to have a mean survival

The 2-year survival is 20-40% 1n hrmted disease and 5% in the extensive disease
/—ull’es)'(-) au\— ,L—,.._lj..—\\ ;\“‘J




Symptoms of Lung Cancer

Lung cancers are aggressive, locally invasive and widely metastasizing tumors.

The clinical features depend on the location of the tumor, the present metastasis and
the occurrence of the paraneoplastic syndrome.

The symptoms or signs of early-stage lung cancer may be undetected, but later there is a
persistent cough, shortness of breath, wheezing and hemoptysis. The blood in the
sputum results from the eroston of blood vessels by the growing malighancy.

Dull, intermittent, poortly localized pain is common as pain receptors are limited. But it
becomes persistent, more localized and more severe when the disease invades to the
pleura.

Non-specific symptoms include anorexia, weight loss, and weakness accompany the
disease. The poor oxygenation of the blood explains the generalized weakness. Symptoms
include difficulty in breathing caused by the obstructed airway.

Symptoms develop late in the disease, so prevention and early detection are essential.



Symptoms of Lung Cancer

! 2
For some types of tumors, hoarseness of the voice and difficulty in
swallowing may occur. adbdma;pés Giga

5
Further complication may lead to pleural effusion, which compress the lung

leading to dyspnea. (&iidismas ¢ pleural cavity Jb Jil g pass
\4

g a
Paraneoplastic syndromeﬁuc?es hypercalcemia due to release of
parathyroid hormone- like peptide, Cushing sbyndrome (ACTH secretion); s

4dle 5SH hormone
SIADH, neuromuscular syndrome and hematological disorders.
& A <
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nd treatment 7O

A glaadll 22zl ade HA 0
iagnosis Jof lung cancer 1s made from chest radiography, detecting cancer
C

ells in the sputum, washings from the bronchoscopy examination, a needle
biopsy of the tumot, or biopsy of lymph nodes.

Diagnosis

computerized tomography scan Magnetic resonance imaging

"CT scan and MRI and ultrasonography are used to locate the lesions.

@patients should have CT and MRI for the brain. -5 brain desu 43 4l 4t glie

metastasis

Average age for diagnosing lung cancer 1s age 60.



Diagnosis and treatment

Surgery for removal of localized small tumors (lobectomy, Pneumonoectomy or
segmental resection).

Chemotherapy, used singly or in combination, depending on the particular tumor
with radiation therapy.

In addition to primary carcinoma of the lungs, the lungs are a frequent site of
metastases from the breast, GI tract, female reproductive system, and kidneys.
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