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DISCLOSURES

| HAVE NONE




WHY DO | DO
THIS
LECTURE?

REFRESHER FOR PROVIDERS

BETTER UNDERSTANDING OF WHERE
WE COME FROM AND WHERE WE ARE
GOING

BREAK OLD HABITS

ENCOURAGE YOU TO EMBRACE THE
FUTURE

IMPROVE PATIENT OUTCOMES



OBJECTIVES

Inspiration

Inspiratory
reserve
volume

Tidal
volume

i

Expiratory
reserve volume

Residual Expiration

valume

Vital
capacity

Functional
residual
capacity

REVIEW THE EVOLUTION OF
THE ANESTHESIA MACHINE

REVIEW VENTILATION
SETTINGS THAT WE TRAINED
WITH.

REVIEW WHAT IS AVAILABLE
NOW

DISCUSS WHAT WE CAN DO
TO “PROTECT" THE PATIENT

Discuss TIDAL VOLUME
SELECTIONS

Discuss FIO2 SELECTIONS
SCENARIOS
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I:E RATIO CONTROL

EXTENDED RANGE
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GE AVANCE Datex Aestiva

Bellows driven



Drager Fabius Drager Apollo

Piston driven
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MINDRAY A9

MAQUET FLOW-|

SERVO CONTROLLED



Turbine driven

Drager Perseus® AS00



Ventilator

TurboVent2 Ventilator (electrically driven and electronically controlled turbo ventilator), fresh-gas decoupled, ventilation also possible

without any gas supply (driving gas consumption 0 L/min), autoclavable

Standard ventilation modes

Manual/Spontaneous (MAN/SPON)
Pressure-controlled: time-cycled (PC-CMV), synchronised

(PC-BIPAP),

Volume-controlled: time-cycled (VC-CMV), synchronised
(VC-SIMV),

time-cycled AutoFlow (VC-CMV/AF),

synchronised AutoFlow (VC-SIMV/AF)

Optional ventilation modes

Pressure support: Pressure-supported ventilation
(CPAP/Pressure Support), selectable pressure support
for volume-controlled ventilation (VC-SIMV/PS), pressure-
controlled ventilation (PC-BIPAP/PS) and AutoFlow (VC-
SIMV/AF/PS), selectable CPAP for Manual/Spontaneous
Airway Pressure Release Ventilation (PC-APRV)

External fresh-gas outlet




TECHNOLOGY

*  WHAT IS THE “SO-WHAT FACTOR"

Built-in
pumice
stone
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VOLUME CONTROL VENTILATION

* Predictable * PIP varies according to
e Easy. Set it and forget it compliance
e Works well for 90% of e Higher risk of

the pt's we deal with barotrauma
* Increased risk of
Atelectrauma

e Reduced abillity to
recruit




VOLUME
CONTROL
VENTILATION

Normal Inadequate inspiratory flow

Pressure

CONTROLS- TV, RR,
PIP, I:E. *CONSTANT
FLOW RATE

Voliime

*BAROTRAUMA
*ATELECTRAUMA




VOLUME CONTROL AND ATELECTASIS

Receives lion's share of the Volume
and has increased risk of
volutrauma

Normal Alveoli

Atelectatic Alveoli

If pressure and flow are not great enough
to overcome resistance, alveoli will remain
collapsed



PRESSURE CONTROL VENTILATION

Pressure-controlled ventilation

Pressure
(cm H,O)

i ! Time (s)

- - . -
. ] .
;Inspiration; Expiration E Inspiration EExpi ration

Floww
(litre/ min)

-
A decelerating inspiratory flow patterm is delivered resulting in a
Ffixed pressure throughout the breath

Set pressure at a variable flow rate. *Conftrol: PIP, RR, PEEP, I|:E
*Excellent for recruitment *Same TV at low Plateau pressure
*Reduced Barotrauma *Increased Volutrauma




PRESSURE CONTROL AND ATELECTASIS

Normal Alveoli

Atelectatic Alveoli

Recruitment



CAN'T GET PCV TO WORK?<¢
...... HERE'S A NUGGET

PCV with Inadeguate Flow Rate

* PLAY WITH YOUR INSP FLOW RATE

SHOULD BE ROUGHLY 4X THE MINUTE VOLUME
Ex. MV 15L -- PEAK FLOW>60







PCV ventilation with @
set TV

The vent will change
the flow dynamically
to achieve a desired
VT breath to breath

Benefits of both PC

and VC.

PRESSURE
CONTROL
VENTILATION -
VOLUME
GUARANTEE

Achieve adequate TVs at
lower pressure

Volume delivered is static

Guaranteed Minute
Volume






VOLUME AUTO-FLOW

e SIMILAR TO PCV- VG

* DECREASED COMPLIANCE LEADS TO SLOW INCREASES IN INSP PRESSURE AND FLOW
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SIMV
(VOLUME)




SIMV
(VOLUME)




i DO YOU FEEL

SUPPORT

DELIVERS A SET PRESSURE FOR
EACH PT INITIATED BREATH

WE CONTROL PS AND PEEP

SOME ANESTHESIA MACHINES
HAVE A BACKUP PC RATE THUS .
MAKING IT A “SIMV-PC" N B < >
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ALL THESE
FANCY
THINGS....

BUT WHAT IS OUR GOAL?




HOW CAN WE “HURT"” THE PATIENT¢

DON'T OVERFILL and DON'T
UNDERFILL!!
Protective Lung Ventilation




LET'S LOOK AT 4
CONCEPTS OF
PROTECTIVE LUNG
VENTILATION
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*DON'T OVERFILL AND DON'T UNDERFILL!!



THE TIDAL VOLUME DEBATE!

....... ITS NOT A DEBATE ANY MORE
« LOW TIDAL VOLUMES ARE WHERE IT'S AT

* ANESTHESIA PROVIDERS ARE HORRIBLE AT
COMPLYING




. The NEW ENGLAND

7 JOURNAL o MEDICINE

e VENTILATION WITH LOWER TIDAL VOLUMES AS
COMPARED WITH TRADITIONAL TIDAL VOLUMES FOR
ACUTE LUNG INJURY AND THE ACUTE RESPIRATORY
DISTRESS SYNDROME

THE ACUTE RESPIRATORY DISTRESS SYNDROME NETWORK

IN PATIENTS WITH ACUTE LUNG INJURY AND THE ACUTE
RESPIRATORY DISTRESS SYNDROME, MECHANICAL
VENTILATION WITH A LOWER TIDAL VOLUME THAN IS
TRADITIONALLY USED RESULTS IN DECREASED
MORTALITY AND INCREASES THE NUMBER OF DAYS
WITHOUT VENTILATOR USE.


http://content.nejm.org/

Anesthesiology

* MECHANICAL VENTILATION WITH LOWER TIDAL VOLUMES
AND POSITIVE END-EXPIRATORY PRESSURE PREVENTS
ALVEOLAR COAGULATION IN PATIENTS WITHOUT LUNG
INJURY

CHol, GODA M.D.; WOLTHUIS, ESTHER K. M.D.; BRESSER, PAUL M.D., PH.D.; LEVI,
MARCEL M.D., PH.D.; VAN DER POLL, TOM M.D., PH.D.; DzoLJiIC, MISA M.D., PH.D.;
VROOM, MARGREETH B. M.D., PH.D.; SCHULTZ, MARCUS J. M.D., PH.D.

MECHANICAL VENTILATION WITH HIGHER TIDAL VOLUMES
AND NO PEEP PROMOTES PROCOAGULANT CHANGES,
WHICH ARE LARGELY PREVENTED BY THE USE OF LOWER
TIDAL VOLUMES AND PEEP.



BIOTRAUMA-
WHAT IS IT?
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HERE'S
ANOTHER
NUGGET-
LUNGS
ARE TALL-
-NOT
WIDE

efor use in obese patients (where actual body

weight > IBW):







2. POSITIVE END-
EXPIRATORY
PRESSURE

*DON'T OVERFILL AND
DON'T UNDERFILL!




POSITIVE END-EXPIRATORY PRESSURE



http://www.youtube.com/watch?v=hOa7zO1lImI

o0 OO

Oxygen Nitrogen
O, N,

3. WHAT ABOUT FIO2¢




FRACTION OF INSPIRED
OXYGEN

« HOw DO WE PICK FIO2¢
* WHY DON'T WE USE 100% FIO2 ON EVERYBODY?¢

* DOES THE FIO2 EFFECT ONLY INTRAOPERATIVE
OXYGENATION?

« HOW MANY PEOPLE USE 1:1 AIR/O2¢
WHY?2



WHY NOT 100%

*  PRIMARILY 3 SUBSTANCES -
p Normal
SHARE ALVEOLAR SPACE A alveoll y Collapsed

e OXYGEN 21%
« NITROGEN 78%

*  OTHER (CO2, ARGON,
H20) <2%

*  WASHOUT OF NITROGEN AND
SUBSEQUENT READILY
ABSORBED O2 LEADS TO
ABSORPTION ATELECTASIS




What's the “Right” answer?

COMPARABLE POSTOPERATIVE PULMONARY
ATELECTASIS IN PATIENTS GIVEN 30% OR
80% OXYGEN DURING AND 2 HOURS AFTER
COLONIC RESECTION

O AKCA, A PoOLOLSKY, E EISENHUBER, O PANZER, H HETZ, K LAMPL,
FX LACKNER, K WITTMANN, F GRABENWOEGER, A KURz, A SCHULTZ,
C NEGISHI AND D SESSLER






Neat Theory..........

SUPPLEMENTAL PERIOPERATIVE OXYGEN TO REDUCE THE INCIDENCE OF
SURGICAL-WOUND INFECTION

ROBERT GREIF, M.D., OZAN AKCA, M.D., ERNST-PETER
HORN, M.D., ANDREA KURZ, M.D., DANIEL |. SESSLER,
M.D., FOR THE OUTCOMES RESEARCH GROUP

The NEW ENGLAND

JOURNALof MEDICINE


http://content.nejm.org/

The Journal of the American M edical Association

SUPPLEMENTAL PERIOPERATIVE OXYGEN AND THE RiSK OF SURGICAL WOUND INFECTION

F. JAVIER BELDA, MD, PHD; LUCIANO AGUILERA, MD, PHD; JOSE GARCIA
DE LA ASUNCION, MD, PHD; JAVIER ALBERTI, MD; ROSARIO VICENTE, MD;
LUCIA FERRANDIZ, MD; RAFAEL RODRIGUEZ, MD; ROQUE COMPANY, MD,
PHD; DANIEL |. SESSLER, MD; GERARDO AGUILAR, MD, PHD; STEPHANIE
GARCIA BOTELLO, MD; RAFAEL ORTi, MD, PHD; FOR THE SPANISH
REDUCCION DE LA TASA DE INFECCION QUIRURGICA GROUP

JAMA. 1294:2035-2042


http://jama.ama-assn.org/

SUPPLEMENTAL
PERIOPERATIVE
OXYGEN AND
THE RISK OF
SURGICAL
WOUND
INFECTION

* TWO STUDIES WITH NEAR

IDENTICAL METHODOLOGY
EXPOSED NEARLY 700 PTS
UNDERGOING COLORECTAL
SURGERY TO EITHER .30 OR .80
FIO2

* THE PTS RECEIVING THE .80

FIO2 CONSISTENTLY HAD LESS
WOUND INFECTION RATES THAT
THE .30 FIO2

* (CONCEPT OF INCREASING THE

PARTIAL PRESSURE OF OXYGEN
AT THE WOUND IMPROVES
HEALING AND PREVENTS
INFECTION






* METHODS:

- FIO2 WAS ALTERNATED BETWEEN 30% AND 80% AT 2-
WEEK INTERVALS FOR 39 MONTHS.

- MAJOR INTESTINAL SURGERY LASTING AT LEAST 2 H.
- N=5479

CONCLUSIONS:

ELEVATED FIO2 DOES NOT PREVENT MAJOR INFECTION
AND HEALING-RELATED COMPLICATIONS AFTER MAJOR
INTESTINAL SURGERY.

Supplemental oxygen and surgical-site infections: an
alternating intervention controlled trial




CONCLUSION
ON FIO2




4. CONTROL OF VENTILATION
PRIOR TO, DURING AND
AFTER EXTUBATION

* DON'T LET ALL THAT HARD WORK GO TO
WASTE!!!

 SIMV
e PS
« CPAPINPACU




SCENARIOS

* 17 YO MALE

« 75kG

*  OPEN INGUINAL HERNIA REPAIR
« NO PMH

* INDUCTION
e VENT SETTINGS
*  EMERGENCE/EXTUBATION



SCENARIOS

S5YO MALE

186kG 70"

LAP GASTRIC BANDING

PMH DM I, HTN, OSA (CPAP 5/15)
EXAM: THICK NECK, REDUNDANT TISSUE,
MP 3, ADEQUATE ORAL OPENING AND
NECK EXTENSION

INDUCTION
VENT SETTINGS
EMERGENCE

o MERY

e N




ANESTHESIA & ANALGESIA

The Gold Standard in Anesthesiology

* POSITIVE END-EXPIRATORY PRESSURE DURING INDUCTION OF
GENERAL ANESTHESIA INCREASES DURATION OF NONHYPOXIC
APNEA IN MORBIDLY OBESE PATIENTS

SYLVAIN GANDER, MD*, PHILIPPE FRASCAROLO, PHD*, MICHEL SUTER, MD1, DONAT R.
SPAHN, MD* AND LENNART MAGNUSSON, MD, PHD*

« CPAP (10 cM H,O) FOR 5 MINUTES IN CONSCIOUS MORBIDLY
OBESE PATIENTS FOLLOWED BY 5 MINUTES OF MECHANICAL
VENTILATION WITH PEEP (10 cM H,O) DURING ANESTHESIA
INDUCTION IS SAFE, SIMPLE.

e THIS TECHNIQUE COMPLETELY PREVENTS ATELECTASIS FORMATION
DURING ANESTHESIA INDUCTION IN MORBIDLY OBESE PATIENTS AND
INCREASES NONHYPOXIC APNEA DURATION BY 50% (1 MINUTE).


http://www.anesthesia-analgesia.org/search?author1=Sylvain+Gander&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/search?author1=Philippe+Frascarolo&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/search?author1=Michel+Suter&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/search?author1=Donat+R.+Spahn&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/search?author1=Lennart+Magnusson&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/

SCENARIO

« 84 YO FEMALE
« DECOMPRESSIVE LUMBAR LAMINECTOMY. S/P FALL
« 54kG AND 60"

* PMH: SUBDURAL HEMATOMA (RECENT AND
RESOLVING), COPD, HTN, SMOKER, DM |,
OSTEOPENIA, FREQUENT PNEUMONIAS, PROLONGED
INTUBATION

*  VASOPRESSIN GTT, LEVOPHED GTT
KR







ANY OTHER SCENARIOS?
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