.(_7 e rect cv 2CFS / 6 leFle rreerelele

Domnului profesor universitar

( el M.
Gabriel . urman
o homoris af Universitigii de Medicing §i Furmacie "Carol Davila™ din Bucurests -

- medic anestesist, ot

cu prilejul aniversdrii a 63 de ani de relatii diplomatice intre Romdnia si Statul Israel,
in semn de apreciere pentru contributia marcantd pe care a avut-o {a imbundatatirea relapilor bilaterale
romdno-isracliene, pentru res sultatele de excepiie obtinute in perfcctionarea actului medical,

%%M
Cpectereeed = W @%&W Frr  qrere
S, Coreareclo .

‘% CIPCEICCE

—

hp/?‘}{’l{(f) 1’
\éa rcelc ru/%/-/: re

{/
.'JB(}T'. ‘e v M

¢ jf}u'a 2






Pulmonary artery
cathete

the oper:
when &

Gabriel M. Gur

®  Ben Gurion Universi
w Hayeshuah Medic:







O intrebare pentru colegii .
romani: Cati dintre Dvs @2
folosesc aces 5
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QUESTION: why to discuss, o
again, things which are suppo
to be clear a
clinical |

use clinical Becau
gment needs maj
y often special alw
ols for getting a mon
onfirmation, and equi



he first one:prehistor

e did not have any prec
hemodynamic conditio

The second one: 1970-t
(Swan, Ganz, Forreste
enthusiasm: “we will ¢
everybody”!!

The third one, 15 years
many others): DENIA
complications, cost)

The current one: the la
good tool in our hands,



So, allow
you the
yea




First introduced in clinical practice by Swan
Forrester, Marcus, Diamond and Chonnette

published in NEJM 1

The Pulmonary Artery Catheter

patient
alone”

- Y BUT

"‘.’ PPRPTTAVTIN : "‘: i e Wllll n Gi nd H.J.C, s. van have im
pneumo
arrhyth
pulmon




PAC was used in most
ORs, In spite of the
criticism In
Society of
Anesthes

25%- placed
month

22%-5-10 P
36%0-10-25 P
17%-> 25 PC




The first alert

Robin, Ann Int Med 198

“Sufficient data a
now suggest tha
use of PAC Is ex
and except for s
patients the me
from its use do
Improving outco
patients”




h HS in “Intensive Care Mz
ippe, 61 ed. 2008

1983-2
41 papers
75,089 patients

Lower mortality or morbi
Improved survival in pts
No difference in morbidit
Higher or worse morbidit



In the last two decades we ar
witnessing a revolutlon In the
domain of

The main comp

Transpulmonary or
dilution (PICCO, LI

BP trace-derived esti
output

ECHO-Doppler
CO2 rebreathing
Bioimpedance and b




- Trends in the Use of the Pulmonary Artery Catheter in the United
States, 1989-2003

JAMA. 2007;298(4):423-429. doi:10.1001/jama.298.4.423
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PAC was incriminated fo

Being used by Inc
professionals
Offering errors in

Interpreting data
ventilation, presen

Being accompanie
complications

Increased mortali
of stay



Somebod
need a pr
body whic
us underst
situation r
PAC




\ Ten years ago (the beginni

new mileninium) the ASA
Force reac

How did they

American Society o
Anesthesiologists" & T

First: defining

Use of PAC onl
without com
other monito




The'te

*4 univers
anesthesio

*4 comm
anesthesi

*1 meth

o - 0 members

hased Review of scientific evidence:

LS

*literatu
[ =

V-based *evalue
Jists

*synthe
ogist

)erts opinion-confidential voti
narios : 1= unnecessary, inapp

9= the most approprie

Public forum, seven experts, me
anesthesia society, voting in the ¢

l

Peer review- three experts and
organizations



Low-risk surgery L_ow-risk settings

*no fluid changes *good catheter skills

*small chance of *technical support
hemodynamic proble

*low morbidity, morte

Moderate risk

Moderate-risk surger

patient
ASA 3

*moderate chance for
fluids change or
hemodynamic disturb

*moderate chance for
infection, morbidity,
mortality

High-risk
patient

ASA 4 and 5

High =risk surgery

*large chance for
hemodynamic change

*high morbidity/mort




First, the TASK FORCE dis
the effectiveness of using
surgl '

Effect

Obs




1.Effect on treatment de

approximately 50% o
ases PAC data provide
new information and se
to change therapy

”TOUGH
" DECISIONS ).
AHEAD

BUT

There Is no evidence of
association with mortali
among patients whose
therapy was altered bas
on PAC data



2. Preoperative cathet

ncontrolled data on r
ancellation or modifi
of surgical decision be
of PAC measurements

Some data showed a |
morbidity and mortali
patients monitored pr
operatively by PAC
Insertion- poor quality
methodology

Graft viability Is bette
when PAC data are us

peripheral vascular su
vulnerable results




3.Perioperative monitor

The “classical” data The data “after”

ao et al. Anesthesiolog
1983;59:499

*733 patients

*lower perioperative
Infarction during “PAC
era”




4.Goal-directed therapy

When DO2 was chose
1933), a significantly |

Two later studies, fro
and 1995) infirmed th

-no reduction in organ d
-same length of stay

IN SPITE OF THE FAC
KEPT HIGHER IN T

Rivers 2001;345:1368
28-day mortality signific
shock patients when a
OXYGEN SENSING




ermission of www,.CartoonStock .com

"All those in favour of moving the
decimal point one place to the right?"







an,
esthesiology
89;70:199

1094 patents,
prospective study

No difference
(mortality, ischemia)
INn CABG

*PAC patients had a
longer ICU stay and
needed more
vasopressors

a. Cardiac anesthesia



More data Iin cardiac anesthesi

(Ramsey SD et al J Cardiothorac Vasc Anes
2000;14:

Parameter No

ean critical care days

ength of stay in hospital

Died in hospital

Discharged at home %

Total hospital cost (in $
1000)




’b. Vascular surgery- periph

One single major paper :
Berlauk, Ann Surg
1991;214:289

A randomized controlled
study on patients for
peripheral vascular
surgery

-less tachycardia,
hypotension, arrhyth

during surgery and
anesthesia
IF

The PAC was inserte
preoperatively




b. Vascular surgery- Ab
aortic reconstruction

Three C

sdorfer, Clin ~ Sandison, E
Endovasc ¢
87;28:272 1998;16:35

*comparis
complications two hospit
(renal failure, significant
hypotension ) in  mortality
the PAC group

*nonelecti
repair, PAC
used in the
with a hig



(Arch Surg 1992;127:1125)

trial of supranormal values as goals of resuscitation in severe

getql
nt of Surgery, Charles R. Drew Universi
ther King Jr/Drew Medical Center, Los

pectively tested the effect of the earl
ment of supranormal values of ¢
/min per square meter), oxXygen
In per square meter), and oxygen
mL/min per square meter) on oute

lents with an estimated blood loss o
Is in control patients were to attain normal val
asurements. During the 6-month period, 33 pro
tients with similar vital signs, estimated blood |
juries were enrolled in the study. Eight (24%) pr
5 (44%) control patients died. The protocol patie
EM) organ failures per patient (0.76 +/- 1.21 vs
in the intensive care unit (5 +/- 3 vs 12 +/- 12), an
ventilation (4 +/- 3 vs 11 +/- 10) than did the cont

each). We conclude that attaining s
circulatory values Improves survi :
morbidity in the severely traumatized patie



critically ill patients were randomized to two groups. In group 1 (27 patlents)
de to maintain VO2 | greater than or eque
L/min/m2. If DO2 | was > 600, no atte
2 leveni s <150. Group 2 (31 patients) was resusc

Design: Fif
attempts

hree patients in group 1 and two patients in gro organ failure (OF).
nt in group 2 died of refractory shock within 24 h
d to meet VO2 I/DO2 | goals within 24 hours desp
ent between the groups even with exclusion of the ¢
vO21/ goals (p = 0.66). After exclusion of the patient in g
OF occ in 18 of 27 (67%) in group 1 and in 22 of 30 (73%)
ventilat@rsupport, intensive care unit stay, and hospital stay were
were assessed, no difference was found in the inciden
e VO2 | goal and those who did not. OF occurred in 2C
O2 | greater than or equal to 600 during the first 24 ho
who did not (p < 0.02).

sions: NO difference was found in the |
ents resuscitated based on oxygen tre
pared to conventional parameters. T
given adequate volume resuscitation, ox
e more useful as predictors of outcome
esuscitation



d. Obstetrics and G

ry scarce data,

WWW slustucanuse com | |
p——— |
THE MOST
|EFFECTN VE

_TH

as a study target

A consensus , base
objective data, wc
Include the indica
PAC Insertion In
preeclampsia

Seems to have no
preventing myoce
Infarction for surt
during pregnanc




But after a
evidence t
and use IS




mplications

ral venous access
rterial puncture
-pneumothorax
-air embolism

Catheterization

-minor arrhythmias

-major arrhythmias

rease in tricuspid regurgitation
-complete heart block

Catlieter residence (minor complicatio
-positive tip culture
-catheter relates sepsis
thrombophlebitis




Major complications

Catheter
related
sepsis

0.7-3% Pulmo
Infarct

Endocarditis 0.1-2.6
2.2-71.1%




And finally,
search resu

Task Force
years ag




The experts opinion —ten
ago

Routine use of P
not reduce morta
markers for seve

In some settings,
outweigh its bene

But, on the contr
PAC can reduce |
complications BY
ACCESSTO CR
DATA



What does it mean ?

It means

For selected indication

*\When accurate interpr

«And appropriate treat
to the hemodynamic fin

The use of PAC can reduce
mortality and morbidity by
complications (ischemia, con
failure, arrhythmias), renal

or pulmonary complications



But, in the same time....

By delaying treatme
showed up, In order

MAY ENDANGER TH
INCREASE THE RI
COMPLICATIONS

BE

Emergency insertion o
hastily prepared cond
INCREASE THE RISK
INJURY AND SEPSIS




who would really need and
ve a pulmonary artery cathete
rtion, IN SPITE

risk of PAC is both
cessary In selected su
ndergoing procedures
complications from he
OR entering surgery wi
factors for hemodynami



The last sentence, 10 years a

e evidence re
does not supp
use of PAC wh
low risk of he
complications




gh-risk settings




Ca
P=patient
S=surgery

P-low S-low

P-low S-m e

P-low S-hi

P-moder S-low

P-mode
S-modegaite

P-modgifate S-high

P-higly S-low

P-high S-moderate

P-hjgh S-high




Interesting to see som
da

What about a
Soroka Medic
Center, Beer
Sheva Israel?

An
Interesting
guestion !




Percentage of patients with a pulmonary
artery catheter-Soroka

|

1996 1998 2000 2002 2
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CcCoula we summarize tne indaication
sing PAC? (Evans DC Scand J Surg 2
98:199)

ssessment of ventricula
ulmonary hypertension

Assessment of hemodyn

Diagnostic confirmation
oulmonary embolism

Differentiation between |
oressure edema

Differentiation of differe

Hemodynamic monitori
*

*

Therapeutic aspiration o



The well known paper of Pi
and Vincent

Care Med 2005:33:1119

et us use PAC correctly a

The risks are mainly due
catheter and not beca

Continuous meas
parameters is | ue P
Addition C |s Nno

rr ter Tolg
Vvﬁ torlng vice , n
sophisticated, will impro

coupled with a treatment,
outcome



Two main ideas, trying to solve
the problem as per today

et al Scand J Surg

009;98:199

C provides
clinicians with
wealth of
potentially useful
nhemodynamic
Information. IF
this information is
used correctly, IT
MAY be very
helpful in patient
management




In other words......

The last years broug

We do not cathete
hemodynamically

We weight careful|
for every catheteri

We try to combine
the clinical pictur
by PAC

And the most imp
not to be the slave




Finally, a wise saying,
from a very well known
Inten

The pulmonary
- - like a politicia
5 V/'m‘ perform well,
__.wew Sure that you
© 7 tis telling you




What’s coming next ?!

@ Phil Ryder 1998

"Don't worry about him.

They'll keep re-inventing that thing
till the end of time!"”




