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Monitoring and Interpretation of Mechanical Ventilator Waveform in the Neuro-Intensive Care Unit

Jin Park, MD"?

Departments of Critical Care Medicine, “Neurology, Ewha Womans University Mokdong Hospital, Seaul, Korea

Management of mechanical ventilation is essential for patients with neuro-critical illnesses
who may also have impairment of airways, lungs, respiratory muscles, and respiratory drive.
However, balancing the approach to mechanical ventilation in the intensive care unit (ICU)
with the need to prevent additional lung and brain injury, is challenging to intensivists.
Lung protective ventilation strategies should be modified and applied to neuro-critically ill
patients to maintain normocapnia and proper positive end expiratory pressure in the setting
of neurological closed monitoring. Understanding the various parameters and graphic
waveforms of the mechanical ventilator can provide information about the respiratory
target, including appropriate tidal volume, airway pressure, and synchrony between patient
and ventilator, especially in patients with neurological dysfunction due to irreqularity of
spontaneous respiration. Several types of asynchrony occur during mechanical ventilation,
including trigger, flow, and termination asynchrony. This review aims to present the basic
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SBT/SAT

SBT, spontaneous breathing trial; SAT,
spontaneous awakening trial; ICU, in-
tensive care unit.
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Physiologic
Negative breathing

Volume
Ventilation
control Breathing
Pressure target
control
Positive
pressure
Breathing
cycle
Figure 2. Modes of mechanical ventila-
tion. SIMV, synchronized intermittent
mandatory ventilation.
Pressure [ # ¢ Pplat Ppeak [ cnio Pplat = Ppeak
= a—
/\T- ﬁ /1 S
. -
Flow
-0 -0
Volume | ™0 = o nl

Volume control

Pressure control

Figure 3. Basic waveforms of volume control and pressure control mode. Pplat, plateau pressure; Ppeak, peak airway pressure.
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Figure 4. Actual monitor display of mechanical ventilator in different manufacturers. (A) Servo-1 (MAQUET, Rastatt, German). (B) G-5

(Hamilton Medical, Bonaduz, Switzerland).
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Volume-Pressure loop

Volume

Pressure

Decreased

Increased Normal

COMPLIANCE

Figure 5. Change of volume-pressure loop depending on lung
compliance. Relationship between volume and pressure during
inspiration and expiration. To maintain the same tidal volume,
more airway pressure is needed when the lung compliance is
below normal.

oX,

o

(e ol

r_ilg e,
=

fol &,

e i
U
= %0
e o
= o
oy
PN
M =
=
iy
2
8 o ¥
o w
ST
o M &
o gk
o e
1> ol
t1t
i3

NN
du

X
T rte?
N
>
M
2
o
N
o)
o Mot
gi
—2
>
i
toh
fol
e’
tlo
o ™ £ A

o

]

ol 5718 2 §Aste] 4r1E
o) Fastet Aha7|apet
7310 41 31 4 2lekig
kol Al 71 AR 17174 A
11om+ﬂ4Té1e
AL QHEAL, Be) BT
PV el
AdE—ﬂ%%a

A

LonE R oox
NI
lo
N
el
rlr
>}L
& of
ot
o

Ju
l
rﬂ 2 r[o

o[}
u

N
riot
riot

A2

7]

ZQ ofy to
fr dr o

et o
R

e
fo L
oy i1
~
4
L [‘10

e’

OSH 5
=10 L
N, [:111

N
ik
ox

ol
ol
£

=

)
=)
)

|
T~
T
r[o

Rk

rﬂ

=7}
a4 9k 57
a0l 417 2ol 4
Az AN 5w

30,
10
il
3

O'\
k‘l
BON

o N
e
=
L

e
RUINIZINN
I
(e off

rln
!
-3
-
4 2
1V
—111
il
L
<)
<)
ok
i)

4) 2tXt-7|A127|7| HISA|IM(asynchrony)
SATAR 7] 7 355717 A oo ShAke] ST
ﬂriiaol S7tetm #H&4ke ofgle 7Ag] 4§ 713k
L %ﬁw“ A 7}5 Rl o= A

AR AT A
L= (spontaneous breathing trial, SBT)S 47|20 2 A|g§3fjof

https://doi.org/10.18700/jnc.180069

Air Leak Auto-PEEP

T

Flow-volume loop

)

[ 600 ml [ 90 Vmin

. o | e,
e

Flow graph

Volume graph

Figure 6. Ventilator waveforms of air leak and auto-PEEP. Dif-
ference between air leak and auto-PEEP on flow-pressure loop.
It is important to make sure that the initiation of inspiration and
termination of expiration cross at the same point on the flow-
pressure loop. Air leak and auto-PEEP are seen in the volume
graph and flow graph, respectively. PEEP, positive end expira-
tory pressure.
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and delayed termination.
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