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Objectives

+ Airways and Poiseuille’s Law
+Surface tension'andisurfactant
+Lung / Chestiwall'system

+Lung Volumes andiSpirometry

+ Obstructive vs. Restrictive Disease
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+ Oropharynx'/-NasopharynXx
+ Larynx (Voice BoX)
+ Trachea
+ Mainstem Bronchi
+ 2° (Lobar) Bronchi
+ Left Lung: 2 lobes
+ nght |Ung: 3 lobes
+ 3° (Segmental) Bronchi

bronchopulmonary
segment

+ 1° Bronchioles
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AlEWay's

+ Oropharynx'/ NasopharynX
+ Larynx (Voice Box) '. \
+ Trachea |
+ Mainstem Bronchi
+ 2° (Lobar) Bronchi
+ Left Lung: 2 lobes
+ Right lung: 3 lobes
+ 3° (Segmental) Bronchi

+ One for each
bronchopulmonary
segment

+ 1° Bronchioles

+ Terminal Bronchioles \

+ Respiratory: Bronchioles
+ Alveolar Ducts % \

+ Alveoli '



+ Transport air
from mouth*to
respiratory:areas

+ Warm and

moisturize air

+ Resistance
iIncreases quickly.
as Size decreases
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RPoiseuille’s Law

+®: laminar flow. tHrough tube

+V: volume oftliquid

+R: internal radius of tube

+n: dynamie filtid V|sc05|ty

+AP: pressure dlffere‘nce along tube

+L: lengthrof tube




RPoiseuille’s Law

+2x Radius —"16X%x Elow

+

+ Airflow is quickly:compromised
with decreasing tube size




Alveoli

4+ Small air=filled'sacs
covered with'a
capillary. bed

+ Site of gas transfer
between inhaledrain
and blood

+ Total surface area of
~80m?

+ Lined with " mucus thz'ilt
causes sunface tehsion




Surface Tension

Intenlmolec- amforcesicaliseithe surface of
a liquid to |iketan elastic sheet
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Surface iension

+ Middle of liguid

+ Intermolecular forces
pull equally intall
directions

+ Edge of liquid
+ Intermolecular forces
cause a net inward pull

+ Balanced by a
resistance to
compression

behave likerantelastic

+ Causes surfacerto | \
sheet
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Surface flension
I
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+The forces assouated W|th
reS|stance to compr;essmn can
counter weightofia light object







Surface iension

+ Inward compressive
forces cause waters
droplets to assumeras
spherical shape 1

+ A sphere represents I

the minimum surface
area attainable for a
given volume
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~ Surface Tension

+ Inside o,-:alveoli @
g o °
with liqguid mucus ...0
* Behave ||ke [ﬂil@ AIveoIi/ ~
bubbles,;
+ Surface tellwsion wants to
minimize volume
+ Acts to collapse alveoli
+ Resists :epansion
(| compliance)
+ Surfactant

Alveolar Sacs

Pulmonary Artery




Sunrfactant

+ Decreases surface
tension by interrupting
intermolecular forces
along the surface

+ Increases "compliance®
of the lungs

+ Less collapsing force
+ Secreted by Type Il

Pneumocytes

+ Deficient in premature
babies |

Image taken from: www.jimseven.com/?p=191
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+ Surface tensmgn |‘nakes the lungs

tend to collapse




Chest Wall

+ Structure of
the skeleton
and cartilage
makes the
chest wall
tend to
expand
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Chest Wall' + Lungs

Transversus thoracis
Internal mammary vcvsrle

Left phrenic
nerve

+ Negatives mtrapleu\ra

and thorax v?luqﬂes‘
+ System comes toran equilibrium
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Lung Velumes
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+ FRC: Balance between lungs collapsing and chest
wall expanding - \

+ Normal breathing:alidalfVolume




Flow:Velume Loop

Flow (L/sec)

Expiration

Inspiration




Restrictlver Eting Disease

+ Intrinsic diseaselofithe lung tissue

+ "Restricts the Iu\lng(s ability to inflate
* .t

+ Decreased complian\ce (stiffer lungs)

\T/\/VW\/\
i“

JARE:
| [V




Restrictiver Eting Disease

Normal

Restrictive

FVC
(decreased)

time

Note: Decreased FVC (Forced Vital Capacity)
l 0




Obstructive Eung Disease

+ Airflow istimpededifor 1" of 2 reasons:

+ Airway. obstruction' (Asthma)
+Air can’t get out even when forced

+ Increased lung'compliance (Emphysema)
+Lung isn‘t forcing air out

pEF 101 Flow (L/sec)

* Expiration

+ FEV1: Forced Expiratory.Volume
+ Amount you can exhale in 18sec.

+ FVC: Forced Vital Capacity ‘

+ Total amountiyou'can exhaleqh Inspiration
!
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Obstructive Eung Disease

Normal

@bstructive

(decreased)
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Note: Decreased FEV1/FVC Ratio
l D




1) If you decrease the radius of an
airway: by halffsbyawhat fraction do you
change therairflow?

+ A) Increase by 2X
+ B) Decrease by 2Xx
+ C) Increase by 4X
+ D) Decrease by 4Xx
+ E) Increase by, 16X
+ F) Decrease by 16X




2) A patient havingran'asthma attack
suffers from a* 0% decrease in the radius
of his airwaysssWhatlisthis airflow? (you
can use a calculator)

+ A) 25% of norma
+ B) 45% of norma
+ C) 65% of norma
+ D) 85% of norma




3) A patientisufferstarpenetrating trauma
to the chest, puncturing the pleural sac.
What willFhappenttorhisichest and lungs?

+ A) Both will collapse
+ B) Chest will'collapse; lungiwill expand
+ C) Chest willlexpandj lung will collapse
+ D) Both will'expanad




4) If a personiwere tordie or become
completely'paralyzed; at what volume
would their lungstcomerto rest?

+ A) Tidal Volume: (L)

+ B) Functional ResidualiCapacity. (FRC)
+ C) Vital Capacity.

+ D) Completely Empty.




5) The volumerofithe biggest breath you
can possibly:blowrout all'at once is the:

+ A) Tidal Volume: (L)

+ B) Functional ResidualiCapacity. (FRC)
+ C) Vital Capacity.

+ D) Completely Empty.




6) Surfacerliensiontacts to do what to the
surface area /Avolume ratio of a volume
of liquid:

+ A) Increase it; encoliraging formation of a
sphere

+ B) Decrease it, encouraging formation of a
sphere

+ C) Increase it, discouraging formation of a
sphere

+ D) Decrease itirdiscouraging formation of a
sphere , \




/) Surfactantthastwhat effect on surface
tension?

+ A) Encouragestintermolecular bonds,
Increasing surface tension

+ B) Encourages intermolecular bonds,

decreasing surface tension

+ C) Disrupts intermolecular bonds, increasing
surface tension

+ D) Disrupts intermolecular bonds, decreasing
surface tension




8) A person havingirespiratory. distress
undergoes spirometrystesting and is told by his
physician thatthethastaniobstructive pulmonary
disease. Which¥finding from: the spirometry
could lead to this'diagnosis?

+ A) Increase in EV.C
+ B) Decrease in EV.C
+ C) Increased EEV1/EV.C ratio
+ D) Decreased FEVA/EVE ratio




