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Central chemoreceptors

* Central chemoreceptors:
 Site: medulla
e Stimuli: H+ ion concentration in the CSF

* H+ ion can not cross the blood brain barrier,
but it increases in the CSF secondary to
TMPCO2 in the blood, which pass through BBB
to the CSF

* |t sends simulatory impulse to stimulates
ventilation
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Rib cage gets

Rib cage ' . R
xpands as 4 2 smaller as
rib muscles A rib muscles

ontract '

INHALATION | EXHALATION
Diaphragm contracts Diaphragm relaxes
(moves down) (moves up)




Muscles of Respiration

Muscles of inspiration Muscles of expiration

Sternocleidomastoid

Scalenes

External intercostals

Internal intercostals .
Internal intercostals

External abdominal oblique

Internal abdominal oblique

Transversus abdomi

Rectus abdominis
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Lung Volumes and Capacities

Maximum possible inspiration
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Letrig Volumes and Capacities

e

Abbwmfx‘on

angzaf Adult Value

Tidal volume
inspiratory teserve
volume
Explratory reseeve
vihume
Restdual volume
Insplratory capacity
Functional tesidual
capacity
Vital capacity
forced exhaled volume
In 1 gec
'Total fung capacity

Vy
ny
iRV
RV
Ic
FRC

ve
FEV,

_ 500t

500 ol (6-8 mikg™)
3000 mit

1200 ml

1200 ml
3500 ml
2400 mi

4500 ml 60-70 mi-kg™")
80%
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Spirometry: Obstructive Disease

FEV, = 1.8L
FVC =3.2L
FEV,/FVC = 0.56

~ Obstructive

2 3 4

Time, seconds




Time (sec)
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Volume (Liters) Volume (Liters)

Obstructive

[
6
Time (seconds) Time (seconds)

FEV,=40L FVC=50L FEV,=12ZL FVC=30L
4.0/5.0=80"% 1.273.0=40"%
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Lung-Chest Wall Pressure-Volume Curve

Emphysema
5
Normal 3.9
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’g 3 Fibrosis L§u
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Blood flow

15N
FIGUNKE 246
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SRR he model of the lung, which explains the uneven distribution of blood flow in the lung. The
By el |s that both alveolar and pulmonary venous pressures affect capillary perfusion
BB I (e patient who is lying supine, the three lung zones, obeying gravitational laws, occur
M L8NG IR0 o that shown above. See text for explanation. (Modified from West J8, Respiratory

W e Eventialy, 2th ed, Philadelphia: Lippincott Witliams & Wilkins, 2004.)
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PARTIAL PRESSURE OF GASES
(Approximate values in mm Hg)

f Inspired (Dry Atmosphaeric) Air

: Yo of Partial

‘ total gas pressure
Oxygen (O5) 20.9 1598.0
Carbon dioxide (CO.) Q.03 Q.3
Nitrogen (N2) 79.0 600.0
Water vapor (HzO) 0.5 4-5.7

i (variable)

P8 = 760 mm Hg

Humidified Tracheal Alc
(760 — 47 = 713 mm Hg)
: Po, 150.0(713 X 0.21)
| Pco, 0.3
| PN2 563.0
PHLO 47.0
P~ 760.0 mm Hg

O e e s STy Tu———

I Gas diffusion across

alveolar-capillary
Venous Blood membrane Arterial Blood
: Pvogs 40.0 - : FPao, 895.0
Pvco, 46.0 [T ' Pulmonary circulation e Paco, 40.0
pH 7.36 | __—— 7 pH 7.4
' >4 \
= Systemic circulation Bronchial circulation TN

returning to heart in the lungs To body organs

Q1




) sacE die Die




| G G| Ullool

U‘U}JL;‘L‘J“MJL@‘L;\?J‘JPJ}Q'
‘\JJ\&D\M\J&CL\MY\

e il
u‘JJJ‘ u*ei\ﬂ ,' LSJ-UJ et

1) Zg ) las é‘ (5 5 u\-*ﬁ STB -
- C)-L:,j " .- j\)” JALY) alS LQJ\.C d.l\_u \.@_\3 L_mxy b‘j.@_A
Y (i ElanY ad¥ ) a5 (S0

il Gl (e -

©)



Uapd| G awdd| ol ool

d
aa ol g 5 o)) Cas (BB sa dasedll -
da s2ra

e Jali Caa 4y sl pnai -
- coesialo g

A sedl 3okl (80 g sall o) el lata - >
2l il 4y 5 5 ST 5 Aprna 4 5l - >
UV

O 8 W endll aaall 30k 5 Jadh - o



Absolite
 Shont Unlt

Shunt Effct
e}

Norma

| Absolute
Unit Deadspace Uni

Deadspace Effect
B s 2

Gas exchange fs maximaly elfectve in pocmal fung

el wit bptimal ventlaton: perfusion (v/0) telationships. The con-

i of /0 relaionships s depicted by the atios between normal
and absolute shunt o dead space nlt,




CONDITION CONSEQUENCES

V-0 Match Naormal PaOs

Dread Space
Ventilation

Veanous Y aO,
Adirmixture Normai or ¥ PaCO.

Ventilation—perfusion (¥V/Q) relationships and associated blood gas
abnormalities.

=20

3 RS : . ' .
40 SO

s SHFIUURNT
Tho imflucrice of sihruanmnt Fracticms e artaerial I77CD . (Paco, ) aracel arcterial
FPCECy, (FPacCao 5. (Frars 12" Al €3, TDamtemaer DL, SNMocachanisrmns et alrnarommal szos
exchange. Mol Clin North Am 1983675587 571 .5
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Features of Hypoxia and Hypercarbia

Mild to Moderate Severe
Hypoxia
Respiratory findings Tachypnea Tachypnea
Dyspnea Dyspnea
Paleness Cyanosis
Cardiovascular findings Tachycardia Tachycardia, eventual brady-

Neurological findings

Hypercarbia
Respiratory findings

Cardiovascular findings

Neurological findings

Signs

Mild hypertension
Peripheral vasoconstriction

Restlessness
Disorientation
Headaches
Lassitude

Tachypnea
Dyspnea
Tachycardia
Hypertension
Vasodilation
Headaches
Drowsiness

Sweating
Redness of the skin

cardia, arrhythmias
Hypertension and eventual
hypotension
Somnolence
Confusion
Blurred vision
Tunnel vision
Loss of coordination
Impaired judgment
Slow reaction time
Manic-depressive activity
Coma

Tachypnea and eventual bradypnea

Tachycardia

Hypertension and eventual
hypotension

Hallucinations

Hypomania

Convulsions

Coma




Disorders Associated With Hypoventilation and Possible Respiratory Failure

Disorders of the CNS associated with reduced drive to breath
Depressant drugs (barbiturates, tranquilizers, narcotics, general anesthetic agents)
Brain or brainstem lesions (stroke, trauma to head or neck, cerebral hemorrhage, tumors, spinal
cord injury) :
Pickwickian syndrome or sleep apnea syndrome due to central problems
Inappropriate oxygen therapy
Disorders associated with neuromuscular function
Myasthenia gravis
Tetanus
Hotulism
Culllain-Barré syndrome
PMolio
Muscular dystrophy
Pirugs (curare, nerve gas, succinylcholine, insecticide poisoning)
Pisorders resulting in increased work of breathing
Plevral effusions, hemothorax
'neumothorax, flail chest, rib fracture
Kyphoscoliosis, chest wall deformity, obesity
Interstitial pulmonary fibrotic diseases
Increased airway resistance (asthma, emphysema, chronic bronchitis, croup, epiglottitis, acute
bronchitis) .
Aspiration, adult respiratory distress syndrome (ARDS), cardiogenic pulmonary edema, drug-
induced pulmonary edema
Pulmonary emboli
Increased metabolic rate with accompanying pulmonary problems
Alrway emergencies
Postoperative pulmonary complications

as. § o —_— PR ——
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Normal bronchiole

Mucous membrane

Smooth muscle

Constricted bronchiole

Swollen
MUCOUS

membrane Excessive
MUCUS

secrefion




Spasmodic
cough

Severe
wheezing

Anxiousness

Difficulty
in talking

Rapid
breathing

Chocking
sensation

Shortness
of breath

Tightness
in chest

Blue lips and or
fingernails

www.myhealthpharma.com
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ACULE Respirdatory Distress Syndrome (ARDS)
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Pathophysmlogy of ARDS

NORMAL ALVEOLUS

Bronohial epithelium —— &8

Type | cell

\ _ Edema Nuld
PAF Proteassas N N

b
/ VAT.\

Alvecius

Neutrophil
sequestration
and migration

into alveolus

/ / Hyaline
" membrane

K]
i
!
!
'
!
'
'
!
!
!
!
!
'
|
|
t
|
|
{
|
|
'
!
!
|
!
!
|
!
|
!
4
.,A!, -
|

O Elsevier 2005




>

MID,
hed.

sco, CA. Image digitally retouc

<a

ages of a normal lung ancd a ]ung in the advanced stages
ation of inflammatory cells in ARIDS and the obliteration

Microscopic im

ol California at San Francisco, San Fran

.
U
0
o

M

-
0]

e
-
-

;

—
0
e
)]
)
o
-
o
A
v
v

v
A
~—

14

<

ot
0

=
B
&
o
-
Y

9

z
'
r
:
3

r

MNoste thhe dense intiler

22.1




TN ARDS
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ARDS
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TABLE 22.2 Diagnostic Criteria for ALI and ARDSY

1. Acute Onset
. Presence of a predisposing condition.
. Bilateral infiitrates on frontal chest x-ray.

. Pa0, / FiO, < 200 mm Hg for ARDS, < 300 mm Hg for ALI

. Pulmonary artery occlusion pressure <18 mm Hg or no clinical evidence of
left atrial hypertension.

TFrom the consensus conference report in Reference 8.
ALI = acute lung injury. ARDS = acute respiratory distress syndrome.
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Portable
SUPINE

ACUTE RESPIRATORY DISTRESS SYNDROME
k09

My heart is racing
and | can't catch
my breath

igns & Symptoms

Tachypnea
Dyspriea
Retractions (

Hypoxia
Tachycardia
| Pulmonary edd.®
Compliance Cauges
WHITE LUNG " Trauma
" Pulmonary Infection/
ABOs Aepirq;tion
I, Toyspres *Prolonged
(7o NOT Getsing Better, Cardiopulmonary
ever with 10 Bypage
* Shock
" Fat, Embol
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PULMONARY EMBOLUS

o Hypoxia { Fo,

oDyspnea

e

Risk Factors

Immobility &>
Obesity > Venous Fooling

DVT 24 (Stasis)
Fostoperative &> With Emboli
Fostpartum

Oral Contraceptivesef@  Formation
A

—

‘ldu ©2007 Nursing Education Consultants, Inc.




THE PULMONARY EMBOLI HIGHWAY

e
7773 LLIn 7-O

Dx of PE:
Pulmonary
Angiogram,

MR, V/Q Scan.

Area Of Trauma
Or Venous
Stasis

Venous
| Return

 Increased Coagulation

lld’ ©@2007 Nursing Education Consultants, Inc.
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