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A. Inter-incisor distance in
fingers (3)

B. Hyoid mental distance in
fingers (3)

C. Thyroid to floor of mouth in
fingers (2)

FIGURE 14.6 LEMON airway assessment method. (Murphy MF, Wall RM. The difficult and failed airway. In; Manual of
Emergency Airway Management. Chicago, IL: Lippincott Williams and Wilkins; 2000:31-39.)
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Uses and doses of commonly used benzodiazpines .

Agent Use Route Dose
Diazepam premedication Oral 0.2-0.5mg/kg
Sedation v 0.04-0.2mg/kg
Induction \Y 0.3-0.6mg/kg
Midazolam Premedication M 0.07-0.15mg/kg
Sedation \Y] 0.01-0.1mg/kg
Induction v 0.1-0.4mg/kg
Lorazepan Premedication Oral 0.05mg/kg
M 0.03-0.05mg/kg
Sedation v 0.03-0.04mg/kg
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PH of arterial blood

Normal pH range
o i
Acidosia Alkalonis

P
scale ' i i i i S e ' | | i |
e 7.0 7.36 7.46 7.8 SO
]

|
Survival range
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Anion gap = [Na* + K*] - [HCO3~ + CI7]

=15 +£(3) mmol.L
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Common Hemodynamic patterns in shock

Type co SVR PAOP CVP SVO2
Hypovolomic ! T ! ! !
Cardiogenic
Left ventricular M l T T NI-T ||
Right ventricular Ml l ! NI-{? 1° ¢
Extracardiac obstructive 1
Periodical tamponade ! T NI - |t | 1t !
Massive pulmonary embolism

! 7 1 !
Distributive
Early I-NIT | 1-NI.] | NI NI-t | NI-|
Early after fluid administration | T l NI-1 NI-1 J-NI-1
Late

l ! NI NI !

(rarely?t)

daval) b duigal) c¥al o( 1) o) Joaad) sde GIBY Juadl)
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SVo2 : mixed venous oxygen saturation
MI myocardial infraction

O: occasionally equalization of pressure suggesting tamponade

may exist
t: Equalization ( + 3mmHg) of pressure is carcteristic « including

pulmonary artery diastolic and right ventricular end — diastolic

pressure.

| : May be clinically unobtainable or uninterpretable

Weil and Shubin cuuas dsvall Civiual
The four pathophysiological types of shock and their principal

causes

Pathophysiological

Cause
type
Hypovolemic Hemorrhage: trauma Dehydration
Myocardial infarction Cardiomyopathy
Cardiogenic
Valvular disease Severe arrhythmias
Pulmonary embolism Tamponade Aortic
Obstructive _ _
dissection
Distributive Inflammatory response (mediators)
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paall 58 livga 35 e algiall Jaaall 5o (gyal) ) ond) baaall 4
dpaill Caual cldall 8538l e (5)pumall 8 ciling ull Fia ddaia
Aaeg¥) ) (DRI gl e Blgal) s e Jans Nl

(253 ) Jsanll)  eally Gislly uinll cues 2l aasg Jilgual) 20aS ol

Body Fluid and blood volumes

Fluid Men Women
(L5l axs)Total body fluid 600 ml / kg 500 ml / kg
(s axs)Whole blood 66ml / kg 60 ml / kg
(LIl ans)Plasma 40ml / kg 36 ml / kg
(el LS aas)Erythrocytes | 26 ml [ kg 24 ml [ kg

oaially Gl dasi aal) aang anall (B Jilgad) paa 1(2) Jgaadl 13 Juadd)

80 kg Man 60 kg women

Total body fluid 48 L 30 L
Whole blood 5.3 3.6L
Plasma 3.2L 2.2L
Erythrocytes 2.1L 1.4L

i) s Ailigag aally Jilgaad) aaa (3) Jyaadl 13 Juad)
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peaad) B ) gual) £ 3 95

Total body water
BW x 0.6 ( 42 Liter

Intracellular fluidvolume: Extracellular fluid volume:
BW = 0.4 (25 L) BW = 0.2 (14 L)

Interstiial fluid volume Intravascular fluid volume
BW = 0.15 BW = 0.05

(ML) 3L)

BW: Body Weight )55l 4 aual) (A Jilgad) g555 (1)<l 13 Juaid
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Classification of Hemorrhage based on Extent of blood loss

Advanced Trauma Life Support-American College of Surgeons

Parameter class I class I1 class III class IV
% loss of blood <15 15-30 % 30 -40 % > 40 %
volume
Jgall pall aas
Pulse rate <100 > 100 > 120 > 140
o) 4oy
Respiratory rate 14-20 20-30 30-40 >35
o) de yu
Urine output ( ml /hr) > 30 20 - 30 5-15 <5
sl z
Mental status Anxious Agitated Confused Lethargic
Aaadll sl b cla 3 Lalas el
Fluid replacement P Lola Jilsu e s Jilgu Lola Jilgu
Bl dzmle) | Ayl | pall g

L) e S Ta daseal) daja andiy 43l deseal) Chial 1( 4 )Jgaadl. 13 Juad
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Figure 16-1. Common features of vertebrae (A, B). Saggital section through lumbar vertabrae (C).
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Figure 16—5. Exit of the spinal nerves. (Adapted, with
permission, from Waxman SG: Correlative Neu-
roanatomy, 24th ed. McGraw-Hill, 2000.)
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Table 16-2. Contraindications to neuraxial
blockade.

Absolute
Infection at the site of injection
Patient refusal
Coagulopathy or other bleeding diathesis
Severe hypovolemia
Increased intracranial pressure
Severe aortic stenosis
Severe mitral stenosis
Relative
Sepsis
Uncooperative patient®
Preexisting neurologic deficits
Demyelinating lesions
Stenotic valvular heart lesions
Severe spinal deformity
Controversial
Prior back surgery at the site of injection
Inability to communicate with patient®
Complicated surgery*
Prolonged operation
Major blood loss
Maneuvers that compromise respiration

...................................................................................
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Figure 16-7. |dentification of lumbar interspaces.
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Figure 16-8. Lumnbar epidural anesthesia; midiine approach.

Figure 16-9. Lumbar spinal anesthesla; paramedian approach.
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Table 16—-3. Factors affecting the level
of spinal anesthesia.

Most important factors
Baricity of anesthetic solution
Position of the patient

During injection
Immediately after injection
Drug dosage
Site of injection

Other factors
Age
Cerebrospinal fluid
Curvature of the spine
Drug volume

. Intra-abdominal pressure
Needle direction
Patient height
Pregnancy

..............................................
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A. Quincke

B. Whitacre

C. Sprotte

Figure 16—-10. Spinal needles.
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Table 16-5. Dosages and actions of commaonly used spinal anesthetic agents.

18

_20mg 45

Bupivacaine  0.75% in 8.25% dextrose 4-10mg  12-14mg  12-18mg  90-120  100-150
Tetracaine  1%solutionin 10%glucose _ 4-8mg _ 10-12mg  10-16mg  90-120  120-20
Lidocaine  5%in 7.5% glucose 2550mg  S0-75mg  75-100mg  60-75  60-90

Ropivacaine 0.2-19% solution B-12mg  12-16mg  16-18mg 90120 90120
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Figure 716-1717. Epidural needles.
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Table 16-6. Agents for epidural anesthesia.

Chloroprocain 2% Fast Analgesic Mild to moderate
3% Fast Dense Dense
Lidocaine S1% Intermediate Analgesic Minimal
15% Intermediate Dense Mild to moderate
% 4 _If_vtennedlate Dense Dense
Mepivacaine 1% Intermediate Analgesic Minimal
: 2% intermediate Dense pense
Prilocaine % Fast Dense Minima|
n 3% Fast & Dense f Dense :
Bupivacaine <0.25% Slow Analgesic Minimal
0375-0.5% Slow Denze Mild to moderate
i 0.75% Slow De-nse. : h&odg(pge to dense
Ropivacaine S02% Slow Analgesic Minimal
0.3-0.5% Slow Dense Mild to moderate
0.6~1.0% Slow Dense Moderate to dense :
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Unresponsive and not breathing normally

!

Call Emergency Services

!

Give 30 chest compressions

!

Give 2 rescue breaths

!

Continue CPR 30:2
As soon as AED arrives — switch it on
And follow instructions
AU Uil Juja 3930 (ulel) Blall aos cigha :(4) JSall. 18 Juad

The BLS/AED Algorithm
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Adult Basic Life Support

*or national emergency number

JhSh die ala) Blal) aes b daiall cilghal) :(6) JS&) .18 Juadd)

Head tilt and chin left

Figure 2,12 After 30 compressions open the airway
it R

d chin lift, © 2005

citation Council.

Oyl il GBS any udiil) elbely eadly elsgdl Bk dups cualil (B ad) aa ull) Jaa 1 7USED 18 Juad)
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In Hospital Opening Airway

FIG. 61-3 The head tilt-jaw thrust method of opemng
the airway.

815600 Bk &y pa (el all) i g i) 0y pa (al Sl Jasy 1 8JSAY 18 Juadl)

Head tilt and jaw thrust

296



In hospital ventilation

A X

AL

S g

—

Mouth-to-mask ventilation The two-person technique r
bag-mask ventilation

Difficult airway management
with Tow-handed technique

) pa LAl aladiuls duggll: 9 JSal) 18 Juadll
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elal) Blall asd claY dailiial) cishal) : 10 J<a. 18 Juail)

Jbsh) ie Y)Y Gliad) Jaja aladialg

Step by step sequence of actions for use by the BLS/AED trained

provider to treat the adult cardiac arrest victim

SEQUENCE / Technical description

Action

SAFETY

Makeo sure you,

the victim and any

bystanders are

safe

RESPONSE Genlly shake his shoukiers and sk oudly: “Are you all
night?

Check the victim

for » response I e cessponds laave bien in tha position inwhich you find
him, provided there &= no further danger; try (o find out what
& wrong wath him and gat help i needed, reassess him
regutarty

AIRWAY Turn the patient onto his back Il necassary
Place your hand on his forehead and gently Lt his bead

Opmnthe sirway; back; with your fingertips undes the paint of the victim's chin,
litt the chin 1o open the airway

EREATHING I thes first fw s shter cardioc armesl. s vebm

Look, listen and feel for

may ba barcly braathing, or talung infroguent. slow
And NSy gRsps

rormalireathing Do not cantusa I with normal beeathing. Look, Estan
ard Sk for no more than 10 secands to detammine
whether the viclim & brealhing normally.
If you have any doubt whether breathing is normal, act
88 If 1 is they are not treathing noemally and prepare
1o siurt CPR

UNRESPONSIVE AND Ask a balpar to call the amargency sandces (112) I

MOy ERC AT possible otherwse cal them yoursed

NORMALLY
Stary with the victim when making the call if possible

Alert emergency

services Aclivate speaker function on phone 1o aid

SEND FOR AED

Send someone to get
AED

communcation with dispatcher

Sand zomeone 10 find and brng an AED if svasiable
M you ane ©N your own, oo Not keave the victm, stan
CFR
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Adult Basic Life Support (Continued )10J<&l) .18 Juadl)
Step by step sequence of actions for use by the BLS/AED trained

provider to treat the adult cardiac arrest victim

Kneel by the side of the victim
CIRCULATION

Place the heel of one hand n the contre of the victim's
chast: (which ts the lower hatf of the victim's
beoastbone (stemum))

Start chest

Place tha heal of your other hand on top of the first
hand

IMeriock the fingers of your hands and ensure that
PrBSSLIE I8 NOL appied ovar tha victim's ribs

Keep your arms strasght

Do not apply any pressure over the upper abdomen or
the bottom end of the bony sternum (breastbone)

Posilion yoursell vertically above e viclim's chast
and press down on 1he stermum approximately 5 cm
(but not more than 6 cm)

After sach comprassion, release all the prassure on
the chast wehout losing contact batwaen your hands
and the stemum

Repeat at a rate of 100-120 mn™

 TRAINED AND ABLE
After 30 compressions open the arway again using

Combine chest head 1k and chin lift

comprassions with Pinch the soft part of the nose closed, using the index

rescue breaths finger and thumb of your hand cn the forehead
Allow the mauth 1o open, but mantan chin &

Take a noemal breath and place your lips around his
mouth, making sure that you have a good saal

Blow steadily into the mouth whike watching for the
cheat fo rise, 1aking about 1 second a5 in narmal
breathing, this is an effective rescue breath
Maintaining head tilt and chin ift, take your mouth
away fom the victim and watch for the chesl 1o fall es
ar comes oul

Take anothor nommal breath and blow into the victim's
mouth onca mor to achiave a total of two afectve
rescue beeaths. Do not inderrupt compressions by
more than 10 seconds o delver two breaths. Then
return your hands wiehout delay 1o the correct position
on tha stermum and gwe A furthar 30 chest
COMEressions
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(Continued ). Adult Basic Life Support 10J<&l) .18 Juadl)

Continue with chest compressions and rescue breaths
in & ratio of 30:2

IF UNTRAINED OR Give chest compressions ony CPR (continuous

UNABLE TO DO ) )

st s compressions at a rate of 100-120 min')

Continue compression

only CPR

WHEN AED ARRIVES As soon as the AED arrives:

Bwitch on the AED and Switch on the AED and attach the electrode pads on

attach the slectrode the victim's bare chest

pods .
If more than one rescuer is present, CPR shouid be
continued while electrode pads are being altached 1o
the chest

Follow the Ensure that nobody Is touching the victim while the

spokenfvisual AED is analysing the rhythm

directions

If & shock |5 mdicated,
deliver shock

If no shock is Indicated,
continve CPR

" Ensure that nobody Is touching the victim

Push shock button as directed (fully automatic AEDs
will deliver the shock aulomatically )

Immediately restart CPR 30:2
Continue as directed by the voice { visual prompts

voicelvisual prompts
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(Continued ). Adult Basic Life Support 10 J<ill .18 Jwadl)

IF NO AED IS

Do not interrupl resuscitation until:
AVAILABLE CONTINUE
CPR * @ heaith professional tells you to stop

« the victim is definitely waking up moving, opening
Continue CPR eyes and breathing normally

* you become exhausted
IF UNRESPONSIVE BUY It is rare for CPR alone o restart the heart. Unless
e u are certain the has recovered continue
NORMALLY 7 e

It you are certan the
wictim i braathng
neemaly bul is stil
unresponsive, place in
he recovary position (598
First aid chapter)

CPR

Signs the victim has recovered
* waking up
*  moving
3 * opens eyes
* normal breathing

Be prepared to restart CPR immediately if patient
detenorates

L 4ds @IS 13 gauall duniagy (ol 818 aysall g 11 (<A 18 Juad

Recovery position

(Hlog) Gubll s s

Recovery Position

. p ,;(

ey | ’

e LT o sy i & S s W Lt

Pame 113 WA e e . B -

Advanced Life ( asiiall Sball oo LSl die adiiall (5550 aldll (ilady)

:Support

patial) slall s chay 12 (KA b daasdll cilshall ¢ Lol Cany

301



sy (ALY ggilllen ¢ saa¥) ¢ Larall Slen ) Hea¥ls sV Jies sy
LU lga¥) cianyoll il g Jilgaal) s Bigal ¢ Luysll Hlaliall) AU
DY) reantl @llyg aviiall slaall ae s ehal deyen (ably ol ale )l ol el
Gladl) die slaill yajdg

1) il Jily

LTS (graiadl sV sl i—gel gl i LMA (gyaiall ¢ Ll alasi il (o
Lilewy) eV 8 14 J<al) combi-tube el ale )l sl lgl 130
Qi) by digra n sl alel ) dugaaal ol ppa IS Ssa Gk ol
Aoy i)l il eha) o Chrasal) 5lS aned ol dasll & Uik iyl dusgi

Alternative airway devices
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COMBITUBE
FOR EMERGENCY & DIFFICULTINTUBATION

KENDALL

COMBI-TUBE: 14Jsal) .18 Juaill

Al e Qe
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Advanced Life Support
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[ UNRESPONSIVE ? j

4

Shout for help

[ NOT BREATHING NORMALLLY ? j

<

[ S rescue breaths ]

-

STILL UNRESPONSIVE ?
(no signs of a circulation)

& 2
[15 chest compressions]

2 rescue breaths

JULY) e BLS  ulu) Blall aca s 15<al) .18 Juad
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® Correct reversible causes*
* Check electrode position
and contact
* Attempt / verify:
IV 710 access
airway and oxygen

* Give uninterrupted

* Give adrenaline

every 3-5 min
* Consider: amiodarone,
\atroplm, magnesium )

* Reversible Causes i
Hypoxia Tension pne ax
Hypovolaemia Tamponade, cardiac
Hypa/hyperkalaemia'metabolic Toxins
Hypothermia Thromboembolism

JUkY) die asiial) Shal) asa 1 16J<A) .18 Juadl

309






el Sl

pey ikl : o

Dl GligSar g3kl

Lo daiy (53] (ggadl) yumiall il slae) Ciupeill ga aall il 2 5kall @
caall US Gad

2 A8 5 Bygyall aie V) gyiall Ladl Job aiad Aanyhall 38 lse e @
deall Loy dl Gyl (mnyat pre g 5800 dulse ge dule dS joe 23le
- (319 J<al) ¢ (2-19 J<a). (1-19 J<all) al aall LelS Jas xie 350l

Percentage b riasma
body weight (percentage by weight)  Albumins
eins 7% bt
Percentage by Gl%%u’zlm
volume J
Fibrinogen
Water 4%
/ 91%
lons
Nutrients
Other solut Waste products
Plasma _.2%__” -y prog
56% Gases
Formed elements Raguilatory
(number blc mm) 8

CligSall duglall caadl) g ¢ AL g ) CligSa G 0 1-19 JSad)

311



l Viok biood

of the red blood calk, whate
blood celks, and platelets.
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white blood cells fleukocytes)

plind) i (e Glagiaal) g eliand) 5 peal) @Sl dal G 2 3-19 Jeil

Glagiual) Bang ¢ adll Bang ¢ Blanall Aajlhall Ljdlll ¢ adl) ciliidia : 4-19 J<al

313



D Bl jaal) il U

ALlad) deadl wdy 5o lSI oda Jail adinall (gypedl oeaf ) QLLEAY) o) @
tadll Laldll e

vie Ja 100 /g1 Jsa cladll 585 Lialpall jeall LSl sang pdpy o
-l

Gss Clasll 5.€5 olal 48IS Gua SO Alils Ao o Joemal) (Sar 0
BLAIL Cubadll (L) adaes die dassa sac il 22 «Jw 100 / & 7
Loe V) Jabs aaall e Llaad) by Lad dama 5 i) e 520l
- bl Jad) peca

Llee aeal gl dae ) Jah anall (aki 2l GL K oda Ji ki Y @
ceaball danll any 750l ol

¢ Julb 5% 80 — 70 dualpdl QLS Jolas sang cuSoiles Jalay @
by Lanyad Jagaid s Jodaan laaanss ) Jrans lad 5 clas ds)
P LlisSe Pladl (e Jilanlly

(Ol Jolae) asaadll e Loglall Lot Jdladd) aladiuls mais ¥ @
I (5950 @liiad) pe Jeliiw 5 13 (Y LSl saa Jelae ]
. sl

%5 55 5uSen dslae Jhe Aslall il Jllaall pladiad pae anp cllis o
c e Pladl J GPB Egan Jaa LSl ods Jslae aaal

: Baaaall yead cligl)
all yaall LSl Sl aadns oag das LS Lgle Jgaanll il
- 5Ll Ligedll 5l (g5
s Glandall
leais e ST (< aalill iyl aie gl Javial Lo clagiall J85 iy @
P lgidy Qhlaal

314



Jail mayaa Cllaiad JY) o anhall iaia laie Ci) Gy Joli o) @
- GAlaadal)

10000 = 5000 g alall cilasiall slast $<pall cilasiall saag adys o
- W e 3ale/ dasiea

G Gasyall die (gstall a3l ki pial SN Clagieal) S i Las) @
- 3ake [ 45002 20000 — 10000 g atlasia alaas Jas

AT e dee o daall Gaya) vie clagial) daes Ja Vi sy @
ol 3ake [ dasia 100000 e Jis ¥ cias 5 ¢ 3ake [Ansin 50000 o
A daal) Aaal) e o el e aball dasdl gl

Gl elat Jlaia) Lea (el cpylad pe clasical) ciS5e Jis il @
P AR Cildane Caddiad O L Y g dag il (ale¥) JE 5 Al

Eodia (e Cilagiall Cilang aans dagpuil) Gaba¥) Ji Ao (sdds (S @
- epdie Bae (e pad 5 2aly g e ((Dlaag 6 - 4 pen () )

Braill (i 4l gyt (e Cilastaall dens Lrcsentil) LI Y] Cibds o<ay @
.l gyiall gyl Rh 5 ABO dssel

5 ¢ Ltaun Liaginn Toad v 38 Lan 385300 Bla A (& cilsgiaal) Jains @
Ll el ) Al el SLLAY) e Glsa @)SE

saal hsall & Allad & 5 ¢ Jadd oLT 5 saal dbjall Sl Ay lehia (S @
el ey WL 10 = 7

: paaaall dajlall Lapdid)

vie il Jalse 381 ady dal e saasad) daildal) Loplll (i calaiey @
PP aaall paseaS aadid ¥ g clgaaiy 2T IS8 Gladl) il

Lgie Bang S () 5 elagiall slinnl 50 Jalse JS LoDl oda (g9a1 @
c% 3 =2 iy panll dalse 3SI5 a5

315



Ofudlagieg Al ey 5 e ie ) ey OIS 1) Lapdlll oda J&5 ks sale @
o ) Cavia 1500 ST al)

G Gyl vie Al J<a LUl 03a pladiad §)S8 acay oale J0Y @
Casadll i ol La dghy 4l laal aady (21 of U pall Ja (ga pes
- A Jalge aal aii 4 il

LSl ared Ofy Arg il abpa¥) Jas o) sresall dajlall LB Koy @
c Jilgedl Jas Lajd g danad

p Al Sl sal)

P oald (S Lgilalaa g Saaaall Lol Alils \gale Juany @

- il 5 Galil) dalall e ddlle 5815 el Chayall Jolae (G520 @

¢ Ol el e sSE& Y panal Sl LAl Gliaall JB G B @
) Caginyid da i Alal) g

L) Gy 28 508 (paginpidll e Al Glipal) dsdas slpinl o @
+ ey pill alyaY)

Wiya) el Al g i e ighaall (68 Cuspal) Jslae Ganyall elhac] iy @
c Dl ay ik ( Jiieall) Glaay 38 Y] 5 Lge

Ayl djlaall 8 Ll 5 Lelie e Al (AY) aall Cliska e @
o) G g sl g alill Jalall 5 clill Jalall i< i

316



adl) Jis

-

tdadia
fomald] Cpuad dalal) 8 Lgiaa) sl ey
- A SV Ji e ol 508 50l —1
- Dpaga By Dugedl) ALY e Blial) -2
3 el QLY ¢ pealal) iy 8 Lo Legh cas pal) Jas el () ¢
FI R IS |
Cnlad) B s aie Lals g ol das Al 8 Ul aall Jay 5 0
doladl Gt e aalill) el 8 dals 5 jaanll clhlaal i caall Plaily
- (et
: dale cilaglaa
Jian b 83sagall Saal) o Joi 3AY) aa aeall a3 38155 paal docalls @
—19 Jall) aeall o3 yes @S e Bagasall Claiioaa) a3 32Y)
(5
¢ JAY) g g iall (o ABO Brail (3olga ad (i cigpdil) cinie LalS iy @
A0 assdlly aBAY) cuag aind ABO §pail) (i (s pd dlgis al 13) Ll

O Ly 3B A 5 O aipe) Lay il o al (S BA 5503l 53 anyall @
oy STl A G

ki O aijey Ley il o Al oS A el ) Gyl @

chi O aije) Lo il of Al (S B syl 53 panyll @

oL O speill (e pdl VI il o A1 (K0 Y O spaill 53 Gl @

317



Antibody

%Y
~y

Red blood cell

duaal) B (Glgall aal) g lgakiw Ao siual) 5 ehaal) duSh uagy J<E 2 5-19 Jsal

O 2SBI 5 llatl) chladl eha) e 2 of i ALl VA 6 aall Ji o

Lo ogllac] € Jodl (in AB 8505 (65 ditiend) 058 of S Y (5) dualia Ll
s dull dd Qllail) cOleld eha) o i A ) Eode (e

GsS of ang adf Joiis Rh 8301 desily Wl ABO il e oIS s (40 G e

Group 0 can donate
red blood cells

to anybody. It's the
universal donor.

Group A can donate
red blood cells
to A's and AB's.

Group B can donate
red bloed cells
to B’s and AB’s.

Group AB can donate
to other AB's, but can
receive from all others.
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Main sympton.\s of .
Acute hemolytic reaction

Systemic
- Chills

- Fever
Heart

Vascular - Increased heart rate
- Hypotension
- Uncontrollable
bleeding Chest
- Constricting
Transfused pain
vein
- Heat
sensation
globinuria
Lumbar - Hyper-
region i bilirubin-
- Pain - emia
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A Glawy alaaf - 3-22<a)

Volume (Liters) Volume (Liters)

Normal Obstructive

FVC

1
1
___________ o 1
4 1
1 1
1 1
T T Tl 1 5 T — I I 1
0 1 2 3 4 5 6 7 & 9 o 1 2 3 4 5 6 7 & 9
Time (seconds) Time (seconds)
FEWV,;=40L FVC=50L FEVy=12L FWC=30L
40/50=80% 12/3.0=40%
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Luvig Volumes and Capacities

Abbreviation  Normal Adult Value

Tidal volume Vi 500 il (6-8 mbkg™
Inspiratory teserve my 3000 mi

volume
Expiratory resceve ERV 1200 mi

volume
Restdual volume RV 1200 ml
Insplratory capicity Ic 3500 ml
Functional tesidual FRC 2400 mi

capacity
Vital capacity \[» 4500 mi (G0-70 mi-kg™
Forced exhaled volume  FEV, 80%

In 1 gec
Total lung capacity  T1C 5900 ml
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T PARTIAL PRESSURE OF GASES
(Approximate values in mm Hg)

Inspired (Dry Atmospheric) Alr
% of Partial
total gas pressure
Oxvgen (Og) 20.8 158.0
Carbon dioxide (CQ,) 0.03 03
Nitrogen (N,) 79.0 600.0
Water vapor (H,0) 0.5 4-57
{variable)
P8 = 760 mm Hg
‘ Humidifled Tracheal &é ‘
! (780 — 47 = 713 mm Hg)
] Po, 150.0(713 x 0.21)
! Pco, 0.3
PN, 563.0
PH0 47.0
Py 760.0 mm Hg

Gas diffusion across
alveclar-capiilary
:“0”’ BL°°" membrane Arterial Blood
VOZ 0.0 P g
Pvco, 460 [ Pulmonary circulation P;g;‘ 233
;S>H 77.35 s pH 7.4
5%
- 02 < Sao, = 95%
£ A
{ y
F Systemic circulation Bronechial circulation e b
returning to hean in the fungs To body ofpans
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Venlilated
alveolus
{(wasted
ventilation)

Pulmonary
embolus

No
perfusion
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Foorly ventilated
alveolus

\

Poorly Oxygenated = u;‘:?:d vaenated
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Blood
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Oxygenation

SHUNT PHYSIOLOGIC
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exchange. Med Clin Narth Am 1983:67;
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. (Fio2 alasl 35 3sag n) 5 ale 60 e Jil: Pa02
. 5 ale 50 (e siSi :PaCo2
+ (i pales) 8 1 7.25 :PH

Features of Hypoxia and Hypercarbia

i gad)
. L_Lu..un C).c [ ]

C oSG dalledl e

Mild to Moderate Severe
Hypoxia
Respiratory findings Tachyprea Tachypnea
Dyspnea Dyspnea
Paleness Cyanosis
Cardiovascular findings Tachycardia Tachycardia, eventual brady-
Mild hypertension cardia, arrhythmias
Peripheral vazoconstriction Hypertension and eventual
hypotension
Nearological findings Restlessness Semnolence
Disorsentation Confusion
Headaches Blurred vision
Lassitude Tunnel vision
Loss of coordination
Impaired judgment
Slow reaction time
Manic-depressive activity
Coma
Hypercarbla
Respirstory findings Tachypnea Tachypnea and eventual bradypnea
Dyspnea 2
Cardbovaseular findings Tachycardia Tachycardia
Hypertension Hypertension and eventual
Vasodilation hypotension
Newrological findings Headaches Hallucinations
Drowsiness Hypomania
Convulsions
Coma
Sapns Sweating

Redness of the skin

adll (198 £ Uy daasY) ali ciladeg palef-3-22Jsaal)
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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
Dhsorders associated with neuromuscular function
Myansthenia gravis
Tetanus
Botulism
Coulllain Barré syndrome
Polio
Muscular dystrophy
Dirugs (curare, hesve gas, succinylcholine, insecticide poisoning)
Disordens resulting in increased work of breathing
Pleural elfusions, hemaothorax
Preumothoras, tall chest, rib fracture
Kyphoscoliosls, chest wall deformity, obesity
Interstitial pulmonary fibrotic diseases
Increased alrway resistance (asthma, emphysema, chronic bronchitis, eroup, 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
F'ostoperative pulmonary complications

(oill)  guall) ohad 4-22 Jeaad)
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Chronic Obstructive Pulmonary Disease C.O.P.D:Asthma
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Normal Values of ABG analysis

Measurem | Normal Arterial | Clinical Significance

ent Values
pH 7.35-7.45 Indicates acid-base balance
PCO2 35-45 mm of Hg | Indicates adequacy of alveolar

ventilation, represents
respiratory component of acid-
base balance.

HCO3 22-26 mEqg/l Bicarbonate level; indicates
metabolic component of acid-

base balance

Pa02 80-100 mm of | Partial pressure of oxygen:
Hg represents oxygen dissolved in
plasma
SO2 96%-98% Saturation of hemoglobin with
oxygen
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2 3diphosphoglycerate; for other abbreviations, see text).
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