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- - To’decrease the work of breathing & improve
patient’s comfort.
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Mechanical 1 Includes neuromuscular diseases
- ~|a Graws Guillain-Barrée Syndrome, and

oliomy ’ﬁS (failure of the normal respiratory

- Neuro 'us cular system)
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Muscu such as chest wall
- trauma (flail chest)

such as pneumonia,
tuberculosis.



2- Abnormali
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- Obstructive lung ciSeaser [y R R sl o] R a1 E
tls or emphysema.

-Condltlo **p - pulmonary edema, atelectasis,
&v |br05|s.
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=P\ |ernts who has receilved as well

"_"%3-;-‘_ patients often require

‘ventilatory support until they have recovered from
- the effects of the anesthesia or the insult of an arrest.



Parameters Ventilation Normal
Indicated range |
A- Pulmonary function S5
studies: b
* Respiratory rate > 35 10-20 ==
(breaths/min).
* Tidal volume (ml/kg <5 5-7
body wt)
- | * Vital capacity (ml/kg <15 65-75
| body wt) —_
| * Maximum Inspiratory <-20 ) -
; Force (cm HO,) o400 j_
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Ventilation

Normal

Parameters 5
Indicated range |
B- Arterial blood =
Gases
~|*PH <7.25 7.35-7.45

| * PaO, (mmHg) < 60 75-100 |
- |* PaCcO, (mmHg) > 50 35-45 |
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of inspired oxygen (F10,)
| o] ume (VT)
%_- Etow/ Flow Rate

== R’esplratory Rate/ Breath Rate / Frequency ( F)
~ Minute Volume (VE)

I:E Ratio (Inspiration to Expiration Ratio)
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0f oxygen concentration that the
ceiving from the ventilator. (Between
) (room air has 21% oxygen

>3
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= patlent Is placed on a high level of FIO,
hlgher)

_*’ Subsequent changes in F1O, are based on ABGs
~ and the Sa0,.
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atients the initial FlO2 M
blood g ga.w docu quate
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0f 100% for an extended period of time can
OUS ( oxygen toxicity) but it can protect
/ _xemla

25 afants, and especially in premature infants, high
—leve .'-- F|O2 (>60%0) should be avoided.
._:_ =
Us,ualiy the FI1O, is adjusted to maintain an SaO,, of
greater than 90% (roughly equivalent to a PaO, >6O
mm Hg).

Oxygen toxicity Is a concern when an FI1O, of greater
than 60% Is required for more than 25 hours
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, me selected is between 5 to 15 ml/ kg
weight)
e large tidal volumes may lead to
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— Holutrauma) aggravate the damage inflicted on

For this reason, lower tidal volume targets (6 to
8 mL/kg) are now recommended



o resl

|0 dellverlng air per unit of time, and is
|ters per minute.
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= ér the flow rate, the faster peak airway
d '--‘-5: e |s reached and the shorter the inspiration;
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= EFheT .wer the flow rate, the longer the inspiration.
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s breaths the ventllator will
10 16 b/m).
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* T ﬁe- ratory rate equals patient rate plus
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~ ~The nurse double-checks the functioning of the
- ventilator by observing the patient’s respiratory rate.
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sspiratory rate times tidal volume equals
= nT:lte ventllatlon
;z:-—-::-’f VE = (VT xF)
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tilator is commonly used in critical
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e rlnC|pIe of this ventilator is that a
a .4,4 ,volume of alr Is delivered with each breath.
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: mount of pressure required to deliver the set

= ’VETEETE depends on :-
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—= - Patient’s lung compliance
- Patient—ventilator resistance factors.
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DEE k msplratory pressure (PIP ) must be
/olume modes because it varies from
cath.
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:';s Fsmode of ventilation, a respiratory rate,
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— Inspir: atory time, and tidal volume are selected for the
mechamcal breaths.
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sressure mode delivers a selected gas
,» _the patient early in inspiration, and
he pressure throughout the inspiratory phase.
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= 'B’y'meetlng the patient’s inspiratory flow demand
= -throughout Inspiration, patient effort is reduced and
comfort increased.
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“" hange with changes in resistance or
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oI exhaled tidal volume is the variable to

Trpressure modes, the pressure level to be
"dellvered IS selected, and with some mode options
- (l.e., pressure controlled [PC], described later), rate

and Inspiratory time are preset as well.
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‘the machine ventilates the patient
_F-“" ch the patient will participate in his own
Ilator: pattern
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-Each mode is different in determining how much
,k. of breathing the patient has to do.
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5 o Mode (CM)
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_‘:‘ \SS |st control (A/C)



ANl \ode (G Contin
ETTLELOTSA\/enti [HONNEC VL) =S
2 1 is completely provided by the mechanical

ith a preset tidal volume, respiratory rate
1 concentration
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“\/entilator totally controls the patient’s ventilation
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55_; he ventilator initiates and controls both the
_‘:me delivered and the frequency of breath.

o
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- Client does not breathe spontaneously.

Client can not initiate breathe
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r e a‘i a pre-set rate .

ient may initiate a breath on his own, but
N lator assists by delivering a specified tidal
e to the patient. Client can initiate breaths

- A;’r’e delivered at the preset tidal volume.
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Cllent can breathe at a higher rate than the preset
‘number of breaths/minute
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tal Jrespi rator) %e Ts_determined by the
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1S the number of breaths set on the

= InA/C mode a mandatory (or “control”) rate is
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~ If the patient wishes to breathe faster, he or she
can trigger the ventilator and receive a full-volume

breath.
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I aths/mlnute at a specified tidal volume
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jeen the ventilator-delivered breaths, the
ient | ~ab|e to breathe spontaneously at his own tidal
O i-a : and rate with no assistance from the ventilator.
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¥ The tldal volume of these breaths can vary drastically
- from the tidal volume set on the ventilator, because the
tidal volume Is determined by the patient’s spontaneous
effort.
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s breaths are synchronized with the patient
. reathe. ( no fighting)
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Jsed to Wean the patient from the mechanical
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Weamng IS accomplished by gradually lowering the
set rate and allowing the patient to assume more work



ontrolled ventilation (PCV)
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ar ‘Lpport ventilation (PSV)

4- Positive end expiratory pressure (PEEP)
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The PCV modik
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Jance IS decreased and the risk of
ss-z ma IS high.
: -« when the patient has persistent
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— «axygenatlon problems despite a high FIO, and
~ high levels of PEEP.

The inspiratory pressure level, respiratory rate, and
Inspiratory—expiratory (1:E) ratio must be selected.
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ure mto the lungs durlng

1der constant

is h-i_ghest at the beginning of inspiration(
he volume is lowest in the lungs).

* volugge arles with compliance and airway.
- res] ance and must be closely monitored.

-‘o‘ atlon ‘and the use of neuromuscular blocking
'agents are freguently indicated, because any

~ patient=ventilator asynchrony usually results in
profound drops In the SaO..

‘;t



Ised in conjunction with
Mol| | o orove  0OXV(JE - QY
stlff alveoli by using longer distending
ereby providing more opportunity for gas
1g€e ahd preventing alveolar collapse.

=== W en the PCV mode Is used, the mean airway
_‘,__ Intrathoracic pressures rise, potentially
resultlng in a decrease in cardiac output and
“oxygen delivery. Therefore, the patient’s

- hemodynamic status must be monitored closely.
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15 d pPre-ucilic ned amount o
< ure to the airways upon inspiration.

upport ventilation augments patient’s
US breaths with positive pressure boost
Fir 1_-. splratlon l.e. assisting each spontaneous
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— H‘e[ps to overcome alrway resistance and reducing
- -the work of breathing.

It is a mode used primarily for weaning from
mechanical ventilation.
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Jpport ventilation may be combined with
7 R uch as SIMV or used alone for a
Iy breathing patient.
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|ent’s effort determines the rate, inspiratory
tidal volume.
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= In PSV mode, the inspired tidal volume and
respiratory rate must be monitored closely to detect
changes in lung compliance.
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pos Sitive alrway pressu re during
s b eathmg
lows the nurse to observe the ability of the

tier :‘breathe spontaneously while still on the
== —;.:'.:—“: _ F’ :
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== -'C%DAP_.can be used for intubated and nonintubated
> patlents




oressure applied at the end of expiration
landatory \ ventilator breath

R - = 4 -

P ——

lve end -expiratory pressure with positive-
Ire (machine) breaths.



tel cta5|s or collapse of alveoli

la ta3|s or collapse of alveoli
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1 _; ) gas exchange & oxygenation

== ,_)eat hypoxemia refractory to oxygen
';fhe;:apy (prevent oxygen toxicity

3

>Treat pulmonary edema ( pressure help expulsion of
fluids from alveoli



nplications,
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_ _‘él complications,
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= ,j\losocomlal or ventilator-acquired
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-'*-,_ ~ ~ pneumonia
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?br;—hypoxemia.
/entilation with hypocapnia and respiratory

- —

Sarotrauma
= a- Closed pneumothorax,
_— b- Tension pneumothorax,
4 Failure of alarms or ventilator
5- Inadequate nebulization or humidification
6- Overheated inspired air, resulting in hyperthermia
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"’.-.ao or plugged

- l stenosis or tracheomalacia
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eufffailure
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‘ —49:S4nu3|t|s
- 5- Otltls media

6- Laryngeal edema



BEEomplications relateaﬁTracheos
Tujojels= —_—
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hea al stenosis

lur *of the tracheostomy cuff
= ‘_V,J: ngeal nerve damage

7- Obstruction of tracheostomy tube
—— %:T racheoesophageal fistula

= -9- Infection
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INUIESING care o’F 5at|ents

ecﬁ'ME/entl atio

patlent
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= % Asse eSS ’ehe artificial airway (tracheostomy
— -—@éﬁndotracheal tube)

—

B the ventilator
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3 |UId & electrolytes balance
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3 n nutrltlonal state
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% taln urinary & bowel elimination

-
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6- Mvalntaln eye , mouth and cleanliness and
Integrity

7- Maintain mobility/ musculoskeletal function
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=37 ﬂevent nosocomial infection
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~ 13- ‘Documentation

‘'roublshooting
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3 red by the ventilator passes through
the humidifier, where it is warmed and

.

—
~
-

-~ Humic lfler temperatures should be kept close to
- dy emperature RS CE ST,

———m

-
— -

— Fn some rare instances (severe hypothermia), the
~air temperatures can be increased.

The humidifier should be checked for adequate
water levels



nidifier contributes to drying the ..
ften with resultant dried SW%
and less ability to suction out secretions.
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ircuit resistance and interfere wit
)us breathing.

* I passes through the ventilator to the patient,
peonaenses In the corrugated tubing. This
oIsttre IS considered contaminated and must be

-—

o

SgFamed into a receptacle and not back into the sterile

-

—humidifier.

MI‘ ".
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- |f the water is allowed to build up, resistance is
developed in the circuit and PEEP is generated. In
addition, if moisture accumulates near the
endotracheal tube, the patient can aspirate the water.
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| omprise audible and visua
ms WhICh act as immediate warning
ered ventilation.

= Al ystems can be categorized according to
ol —‘ ¢ and pressure (high and low).

—4r
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?%T ?i-hgh-pressure alarms warn of rising pressures.
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- Low-pressure alarms warn of disconnection of the
patient from the ventilator or circuit leaks.



S
tllvator-qﬂul QU

—

—

5eS of

g ——

(1‘:

=

I -falarm

_ ecretlons
=== ventllatortublng or endotracheal tube
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» Pafmnt bltlng the ETT
~ Water in the ventilator tubing.
ETT advanced into right mainstem bronchus.
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’ \ etubmg (ETT or ventilator tubing)
<in the humidifier

- The oxygen supply is insufficient or is not
properly connected.
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/ rate alarm
of tachypnea,

>3
...

Bl ‘_: ——-.- a ~m
3 ring Wéanmg Indicates that the patient has a slow
:matory rate and a period of apnea.

Temperatu re alarm
Overheating due to too low or no gas flow.
Improper water levels
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S

fr]ically stable, adequately resuscitated,
JU iring vasoactive support

blood gases (ABGs) normalized or at
basellne

-<
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- PaCO, acceptable
= - PH of 7.35-7.45
S - PaO, > 60 mm Hg,
—— - SaO2 >92%
- F10, <40%




; atory pressure (PEEP) Sﬂ‘ﬁ'ﬁi '

5 ml/ kg
.ve expiratory pressure) > - 20 cm H20 (
S pa t|ent’s ability to take a deep breath &

==k , hest -ray reviewed for correctable factors; treated
=:;as~md“ icated,

~ - Hematocrit >25%,
- Core temperature >36°C and <39°C,
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actors that may mterfere with
~ anlng are corrected:-
- Acid-base abnormalitie
== F|Uld Imbalance
- Electrolyte abnormalities
=— - Infection
= —— —Fever
- - Anemia

- Hyperglycemia

- Protein

- Sleep deprivation

—

'-'J'a



- .—-"

—

Rw]ef rEsescliingaeaminee®

R

that the weaning crite

la / parameters are

he process of weaning to the patient and
rance to the patient.

v /eaning in the morning when the patient is

* ‘"Jrevate the head of the bed & Place the patient
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e e

uprlght

/- Ensure a patent airway and suction If necessary
before a weaning trial,



ventllator for 15 20

e fo uesmﬁ

tient’s comfort & administer
acological agents for comfort, such as
odllators or sedatives as |nd|cated

e~
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i_f;;r He pthe patient through some of the
= jil” Iscomfort and apprehension.
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11- Evaluate and document the patient’s
response to weaning.






