Deliberate nsion- what
Is for and what Is against using
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In everytivg, th iddle road
IS the best. All things In
excess bri uble to man




Everything started from our fear
to {ransfuse patients

* There are a lot§f risks
assoclated with 0%QQd
transfusion:

*HIV
*Hepatitis C and B
*wrong labeling

*ARDS

__‘__~_———-—a—-——-._.

= -Negatlve _
Immunomodulation
(infection, cancer)

*Cost ;: $250.00/unit
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“bloodless

field” in order to his work

conditions, brought to the introduction of
varlety of techniqu reduce the

*deepening general anesthesia



Actuality

How do we dall the situatiof in which

“a patient’s a pressure is
Intentionally lowered to facilitate a
surgical procedure” ? (Elliot, 1999)

Controlled hypotension ?

Induced hypotention ? e " . -

to use‘thfeéf
Hypotensive anesthesia ? term:
Deliberate hypotension ? Deliberate
Permissive hypotension ? Hypotension

Controlled circulation ? (DH)



Definition |

Deliberate Nypotensiop/{DH) Is the
reduction o C pressure
during general anesthesia to 80-90

mm Hg or me erial pressure

ST
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Purposes

 Decreased surg

« Better exposure of a proved
visibility of the surgical field

« More definite identifi 1 and

« Decreased amount o re and ‘
cauterized tissue within surgical wound =




Orthopedics:

Indications .

replacement

Neurosurgery: *Spinal fusion

clipping cerebral
aneurysms

AV malformations

*Major facial -

W'
. 2

Rare blood
resection type

*Radical pelvic
procedures



A very important question:

* How maWed DH in the
last years ?




Here are two patients....

e The first one econd one

*a 42 yrs old woman, wi patient is a member of
extended carcinoma of Jehovah sect

uterus *He is 62 yrs old

*ASA 2 (NIDDM, blood sugar *ASA 3 (because of ischemic

under oral drugs around heart disease, moderate
mg/100 ml,Hb A1 C iac failure, ejecti

-—_-——

‘ *expected duration of surge

pected duration of surgery 2
around 4 hrs

hrs



Before we start, let’s count the
rules of DH,

Select pati
Be sure the pa normovolemic
Assure the replacement of lost blood
Use posture w ssible

1.
2.
B
4,

6 Use controlle
the venous retul
normal

7. Discontinue DH before wound closure

ut keep PaCO2 near



Now the second question: does

hypotension reduce blood loss 7!
* The 15t statdgent: for ny patients the
correlation be ecrease in BP and

blood loss IS NOT LINEAR

(Donald JR. Acta Anaesth Sg¢ 082;27:91)
* |t seems that S IS also

e Cardiac output > No role In

establishing amount of blood lost
(Slvarajan M et al. Anesth Analg 1980;59:203)



One thing Is sure: DH reduces
blood loss

Eckenhoff and Rich 19€6:

115 patients with s for total hip
116 without replacement-much

Rhinoplasty, craniotomy less blood loss with
for aneurysm or tumor, DH

portocaval shunt
azeery and Lunde

00d loss decres
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No study could demanstrate a significant
decrease in the operatina time bv usina DH !



Some more data...

e O’Connor PJ | Can -+ Pauf JE etal CanJ
J Anaesth naesth 2007;54:799

2006;53:873 * Meta-analysis of DH in

- 102 prostate patient orthopedic surgery
. DH group (epid 17 papers founc_l to

~ Criteria

- *less blood loss ess transfusion
(p<0.001) requirements in the DH
*less transfusion (8% vs groups

26% of patients,
0<0.019)



DH-
Technique
which have




You already see the problem ?!!

When one\u

too many
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Or everything Is a question of preference!!l!



Let’s count them....

. Spinal arW(ﬁesia
. Volatile anesth

1
2
3. Direct vasodilating drugs
4

. Combined alphaand betha-adrenergic
blocking drugs

8. Calcium channel entry blocking drugs



Reflexes
Cyclopropane
Pentothal
Anticholinesterase

Acetylicholine

44

Refiexes
Ether
Spinal
Ganglionic Block

Adrenergic Block

4

Sympathetic

Constrictor v v
Tone

h Venou S

Cardiac Stroke
‘ Rate + Cardiac
Volume

Cardiac Output v

FIG. 33-1. Interrelationshi
or peripheral resistance lo
mined by many variables
(Mean blood pressure =

5,6

Return *

t

Muscular Exercise
Acetyicholine

Sympathetic Dilatation f

2

Vasodilatation

Controlled Respiration

Total Peripheral Resistance

HYPOTENSION

wers blood pressure.
of reflex, mechanical
cardiac output x total

p of factors maintaining blood pressure. A fal
Each of these primary f

, metabolic, neurogenic, and hormonal natures.
peripheral resistance.)

1,3,8

lin either cardiac output
actors is, in turn, deter-

1.Spinal
2.\Volatile

3.Direct
drugs

4.Ganglion
block

5-6 Alpha,
Betha

7.combined

8. Ca blocker




Parasympathetic

vagus

Medulla

Ganglia
Ganglion-
Heart | ..o *oren,,, / blocking
: ~ LL— drugs
Postgangliogic_ a (pOst-
ok synaptic)
Efferents
Spinal
Cord

Preganghonic
' Sympathetic
Prevertebral Efferents
« Ganglia

N L
NPT LAY LA
)

Blood



1.Spinal anesthesia

* Produces veno « Unpfedictable value of
pooling and potension
hypotension  Might need adrenaline

« If extended to to keep hemodynamic
midthoracic region, stability

compensatory

tissue perfusmn VI3
cardiac output




2.Volatile anesthetic drugs

 Halothane pr se in cranial

DH by decreasi urgery (cerebral
myocardial vasodilatation,

contractility edema)
 |soflurane (up to Good results (Kick

N e

Ipha- Aand/or betha-
adrenergic receptor
blocking agents



3.Direct vasodilatating drugs
Nitroglycerin

Sodium |
nitroprusside Hydralazine




Nitroprusside

 Vasodilator wi
onset of action,
duration and readily
controllable

e Acts primarily on

arteriolar tone

a rapid Twg’main drawbacks

Toxicity

patient

« Significant rebound :
hypertension at the end tachyphylaxis

of infusion



Nitroprusside drawbacks

Toxicit Resistance
« Breakdown in blo . n be explained by
produces FREE Increase in plasma
CYANIDE cathecolamines

e In subarachnoid
hemorrhage the Cc

* Cyanide binds with

— -thloca ate
« Photodegradation cat
show up in vitro

. i’

resistance and old age
by heavier drops of BP
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FIG. 33-9. Age and sensitivity to sodium nitroprusside.
Change in mean arteria] blood pressure per ug - kg ! -
min ™" nitroprusside dose (i.e., slope) for each patient
plotted against age (yr]. The equation of the line is:
change in mean BP/nitroprusside dose we - ke~ ! min-1=

™S N "N




What about nitroglycerin ?

Dilates veno\witay/essels
Short half-life

* No significant toxic metabolites
Reduces COin h mic patients
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e Less consistent results than NTS



4. Autonomic ganglion-
blocking drugs

Trimetaph
» Hypotension res Drawbacks
from occupation of the « Histamine release
receptors sites and (bronchospasm)

stabilization of the
postsynaptic membr

« Affects both

* |Increases ICP
ay produce cerebral

o Potentializatiof

““scholine =~ = = ‘

y axia

Produces mydriasis,
which can confuse
diagnosis

cholinesterase, e.g.
short half-life



5.Alpha-adrenergic receptor

blocking drugs
* Quick effect, In minutes
* Return to previous BP in 15 minutes




6.Betha-adrenergic receptors
blocking drugs

Esmolol
* Very rapid onset |

* Renin activity decreases, so hypotension is
more sustained

enstein e




/.Combined alpha and betha-

adrenergic blocking drugs
Labetalol
 Blocks also the be receptors

 Reduces both CO and SVR
* Quick onset of acti

* Very strong syner Ith mhalatory drugs
 Renal flow well preserved



8. Calcium channel entry
blocking drugs

* Dilates coronary, peripheral and cerebral
arteries

treatment, such a: wylephrine, so careful

titration !!!
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— —he-crucial risk-of-DH

IS==y==o_
-~ inadequat fusion of
vital organs, n the patient Is
not appropriately selected or the

MAP drops below the accepted

lirm it




In orde underStand the
tissue perfusion risk one has
to know something about DH




How does It wo,rk ?

* Or by reducing systemic vascular
resistance (SVR)

—

“to know what
does it happen

~ at alevel compatible
normal oxygenation a with organs

supply of energy functions during
substrates DH



« “Conventional’
produce any dama
cognitive

 Alower MAP (below 5

cerebral blood flow

H(MAP >5
8 hemodynamically or

voids the response of
variations !

* Hypertensive patients need a higher CPP
* Nitroprusside or isoflurane are safe to use for DH



Heart }

 The deman
*avolid reflex tachycardia (esmolol)
*reduce metabalic rate (volatile)

-‘l-"- [

d by isoflurane ?)

DH seems to be unadvisable for coronary ischemic
patients, even whenapropersmonitoring is used !!!



The big controversy- the kidney

-POWIMAA
o

~urine production
IS unecessary *prolonged
procedures

It seems that the combination labetolol-isoflurane
better preserves the kidney function during DH




ThereCSRhnended4ﬁonnonng

during D_H
i)




Vigilant monitoring

* Invasive BP
« CVP
« ECG
Blood gases

nesthesiology
1989;70:572:

Safety monitoring
eans using the

N 1L O \VEa ~) Y
1) | € I LN

|- -

" impending disaster
during anesthesia
for surgery”




Contraindications of DH

CerebrovascWar disease, ip€l. TIA
Spinal cord com '
Cardiovascular diseases :MIl, HT

Aortic stenosis

» > a

_A — ; - -
: e alaeetaVelVz
c rregftian:
ik
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e Severe puimone

« Severe hypovolemia®®r anemia



Complications of DH

« Secondary h&gorrhage
 Renal insuffcienc

« Thrombic phenomena (cerebral, coronary)
Rebound hyperte

FRHEIC O ToStn e =

P — ey

| o p- .,-. g ¥
- clea FTLL

« Short-term impali ' ory



Its use Is
restricted
these days
~and people are
reluctant to

If deliberate
hypotension
IS an useful




Some very important points

st of the

« DH works on's[teries and
surgical bleedin us !

e Medicine is not mathematics and we do not
treat numbers (MAPg?!!)

e com Qensa O -y




Other methods

e Normovolemyc hemodilfion

e Cell saver
 Local vasoconstrictors
Arterial compre

sbosedto re
bleeding, too



Remember our two patients?!

The lady for extensiv
surgery

One can use DH after indu

elvic * Andypfhat about the Jehovah
ess gentleman ?

*Nitroprusside 50 mg/250 ml

Start with 0.5 micro/kg/ min IS anybody ready to
Adjust the dose to keep use DH in this case?
mean BP around 6

—insertan epidural catheter-
—— and deliver bupivacaine

T —
—'-‘—-—- _-f :‘-"_ﬂ---",r-‘ N EQCNT,;

*Did you insert an arteria
line immediately after
iInduction?!






The last systematic review

(Choi WS, Sammam N. Int J Oral Maxilllofac
Surg 2008;37:687)

The mal s of DH
e Decrease of bloo
e Decrease In tran

0SS
sion rate

organs function
Provided that.............



Patient
selectioQ and
adegua
monitoring




--—Ge-ntreumls-am ays

Here they are |

Hypotension is not §ynonymous with
Inadequate tissue peyusion, so long
as organ vascular resiS¢gnce falls in
parallel with arterial pres

Even a MAP of 65 mm Hg in an old
patient can reduce blood loss

Contraindications
remain....contraindications!!!

Since DH abolishes compen
A chanlsms volume =

recommended.-during-BH: it redl
venous return '”——- ——

Careful monitoring is vital wh
uses DH

Be a physician before becoming a
technician

Your surgeon partner is important,
but much more important is your
patient!!




La facon de

In translation: the way yo
give something is more

Important than what you- Cornellle, Le Cide
aivell



