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Figure 2-6 Workup of acute hypoxemia
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“an’t Breathe”
! RR

Respiratory Drive

Voluntary hypervent.
NI Pl & A-a grad.

Metabolic alkalosis

1° neurologic: brainstem
stroke, tumor, 1°
alveolar hypovent

2° neurologic:
sedatives, CNS infxn,
hypothyroidism

 Etiologies of High 1 P,CO;
“Can’t Breathe” ;!

L V7 TVp andlor | Vy
NM System CW/Pleura  Lung/Airways
& Plivesc Abnl PEx Abnl PFTs
! PErax Abnl CT | End Tidal CO;
Neuropathies: cervical Chest wall: Lung parench.:
spine, phrenic nerve, GBS,  obesity, emphysema,
ALS, polio kyphosis, ILD/fibrosis,
NMJ): MG, LE scoliosis CHF, PNA
Myopathies: diaphragm Pleura: Airways: asthma,
PM/DM; | PO4 musc fibrosis COPD, OSA,
dystrophies effusion bronchiect., CF



Figure 2-6 Workup of acute hypoxemia
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Chemical Causes of Cellular Hypoxia

Condition Causes Classic features P,0, Pulse CO-  Treatment
Oxsat Oxsat (+100% O,)
Carbon Fires, portable Cherry-red skin  nl nl L Hyperbaric O,
' monoxide  heaters, auto exhaust  (COHb color)
' Methemo-  Nitrates, sulfonamide, Chocolate brown nl ~ mild | 1 Methylene
globinemia  benzocaine, dapsone blood blue
Cyanide Nitroprusside, fires,  Bitter almond nl nl nl Hydroxy-

industrial odor; pink skin (TS,0y) cobalamin |
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What is an

OXIMETER
and how do

you read it?



http://www.youtube.com/watch?v=bmK8WXmBlHQ
http://www.youtube.com/watch?v=bmK8WXmBlHQ

Chemical Causes of Cellular Hypoxia

Condition Causes Classic features P,0, Pulse CO-  Treatment
Oxsat Oxsat (+100% O,)
Carbon Fires, portable Cherry-red skin  nl nl L Hyperbaric O,
' monoxide  heaters, auto exhaust  (COHb color)
' Methemo-  Nitrates, sulfonamide, Chocolate brown nl ~ mild | 1 Methylene
globinemia  benzocaine, dapsone blood blue
Cyanide Nitroprusside, fires,  Bitter almond nl nl nl Hydroxy-

industrial odor; pink skin (TS,0y) cobalamin |



Pulse Oximeter ( —fi% N &1 )

—IE#EEEmiER R :
e 660nm (4%)
e 940 nm ( £I5M%)

e OxyHb ( HbO:)
 DeoxyHb ( HHb)
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Chemical Causes of Cellular Hypoxia

Condition Causes Classic features P,O; CO- Treatment
Oxsat (+100% O,)
Carbon Fires, portable Cherry-red skin  nl Y Hyperbaric O;
' monoxide  heaters, auto exhaust  (COHb color)
| Methemo-  Nitrates, sulfonamide, Chocolate brown  nl 1 Methylene
globinemia  benzocaine, dapsone blood blue
Cyanide Nitroprusside, fires,  Bitter almond nl nl Hydroxy-
industrial odor; pink skin cobalamin |



Co-oximetry 2ftE ?
Co-oximeter ( M\ A TETHFHFIIE )

ERZERE (4~128%L L)

oEESY

HbO,
HHb
COHb
MetHb

HILEER AL

Fractional O, saturation

NI

HbO-

SGOQ =

HbO; + HHb + COHb + MetHb
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Condition Causes Classic features P,O; Treatment
(+ 100% O,)
Carbon Fires, portable Cherry-red skin  nl Hyperbaric O,

' monoxide  heaters, auto exhaust  (COHb color)

' Methemo-  Nitrates, sulfonamide, Chocolate brown  nl Methylene
globinemia  benzocaine, dapsone blood blue
Cyanide Nitroprusside, fires,  Bitter almond nl Hydroxy-

industrial odor; pink skin cobalamin |



Oxygen Saturation (Sp0,) Acoustic Respiration Rate (RRa®) Total Hemoglobin (SpHb®) Pleth Variability Index (PVi®)

Percent of hemoglobin Breaths per minute Total hemoglobin Indicator of fluid responsiveness
saturated with oxygen measured via sound concentration (relative change in pleth)

%

 APOD ADULT N 4 @ ) 11:12 AM

9 ( 5 0 : " | ; 0 .

Pulse Rate (PR)

Beats per minute

Carboxyhemoglobin (SpCO®) Perfusion Index (Pl) Total Oxygen Content (SpOC®) Methemoglobin (SpMet®)
Percent of hemoglobin Strength of pulse signal Total amount of oxygen Percent of hemoglobin
bound with carbon monoxide at the sensor site in the blood in methemoglobin form
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Efferent and Afferent signals that contribute to the sensation of dyspnea

EFFERENT SIGNALS

PTTTS LLCEE LT TP

E
TIGHTNESS



Dyspnea

AFFERENT SIGNALS \ I EFFERENT SIGNALS
¥

» Respiratory centers: increased output
. » Chemoreceptor: PO2, PCO2
—-Q%m * Stimulation of mechanoreceptors:

.-" :C rﬁm * Upper airway receptors: Trigeminal nerve (CNJ)
]:l

* Pulmonary receptors: Stretch, Irritant, C-fibers

» Chest wall receptors: M. spindles

* Mechanical loading of the respiratory system: dyspnea
vs. effort

* Neuromechanical dissociation

* Impaired oxygen delivery or utilization

* Anemia
\ : » Cardiovascular deconditioning
\V, ‘j * Neural activation associated with breathing discomfort
\5,.‘ / » Sensory dimension: intensity, quality, time course

+ Affective dimension: immediate unpleasantness,
evaluative and emotional response
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Miscellaneous
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Gastroesophageal reflux
21% Laa) ,rn1| ML

Post nasal drip
41%

@M = 5
ronic bronchitis
5%

.," iGN
Asthma Bronchiectasis
24% 4%
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Dynamic Hyperinflation (air  -trapping)

NORMAL

Asthma or COPD

capacity

i ~ #E08 - B

IR EIER

Ventilation-feedback

BRI —— BRI —>
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Proprioceptor in skeletal muscle

Proprioceptor in chest wall
(Intercostal muscle)

Tensron Stretch

=
§ MUSCLES OF INSPIRATION

Sternocleidomastoid
Scalenes

’ Internal
Ext ernaj ; intercostals
intercostals r——
Diaphragm 4§ i =--___._,_}_ :

Transversus
abdominis




Relaxation First!

Tonic contraction of Heat packing

Accessory Muscle

{ Impeded descent of diaphragm }

S

Fail to recruit IRV & ERV

Paradoxical Abdominal Movement

Massage



Airway Clearance Techniques

Pressure QY

Volume - Airflow x.

Clearance = Cough
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Autogenic Drainage

I

LRV

Unsticking

Collecting

Evacuating g

Hold 2-3 seconds before exhalation

|

%

—_—




Active Cycle of Breathing Techniques

w| VL
AR

ve 1} WAV T

« FRC

ﬂA/ BC TEE BC TEE BC FET
C)b

- Breathing Control
* Thoracic Expansion Exercise

- Forced Expiration - Huff



Active Cycle of Breathing Techniques

0
Deep breathing . ”f
&« O\ RV
RV
2/ mmun -" BC TEE BC TEE BC FET

Breathing control Breathing control

- Breathing Control

* Thoracic Expansion Exercise

- Forced Expiration - Huff

Small-long huff Big-short huff



Airway Clearance Techniques

Active Cycle of Breathing Techniques

-

IRV
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ERW
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Postural Drainage

B::EE: it right + laft B !

N, . "

e 10-15m, 3-4/day
o oo =" _a+"  e05-1h/eating/1-15h
e Upper then Lower lobes

""""" S o BRI HT BRI IR
wower | ... " e» - ™ -
LOBES samonts AT

n &9 N



Clapping, Vibration, Shaking

e Manual: 3-5 /s

o HARHE: 20-50 /s

e 3-5m each part
e Avoid:

- Wound, Gatheters

- Breasts, Spine,
Abdomen

- Stomach, Liver, Kidney

e Should be painless

e In-phase vibration



High frequency chest wall oscillation
HFCWO

e 30m, 1-6 /day

e COPD: 10-15Hz

e Bronchiectasis: 12-25Hz
e Absolute contraindication:

- Head & necKk injured

- Hemodynamic unstable



Positive Expiratory Pressure (PEP)
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Airway clearance

GRADE
BES®

BAREEAT

techniques

|
)

Volume, Airflow

rpgsh}emlﬁﬁ ——"—_ o)
20°
Gravity

Oscillation, Vibration
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