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Indications for General Anesthetic

« Anticoagulation
* |Inability to lie flat

« Severe illness with need for:
Mechanical Ventilation
Heart failure
Pulmonary vasodilation
Pulmonary HTN
Risk of hemodynamic disaster
Dissecting aorta
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Basics of General Anesthesia Induction for
CS In Cardiac Disease

GOALS: Avoid hypotension

1. Moderate dose opioid _
Fentanyl 1-2mcg/kg . !3Iunt te.lchyca.ird.la. to laryngoscopy,
intubation & incision

Remifentanil 1-2mcg/kg [~ |. Typically avoided in CS
2. Lidocaine 50-100mg because of neonatal depression

3. Short-acting hypnotic, carefully titrated
Ketamine: TBP, THR, T SV, 1CO, TSVR
Propofol: { SV, THR , I1SVR, {BP
Etomidate: TBP, THR if no premed

4. Rapid-onset muscle relaxant
Succinylcholine
Rocuronium
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PARASYMPATHETIC NERVES

“Rest and digest”

Constrict pupils

Stimulate saliva

Slow heartbeat

Constrict airways

Stimulate activity
of stomach

Inhibit release of
glucose; stimulate
gallbladder

Stimulate activity
of intestines

Contract bladder

Promote erectlon
of genitals

Figure 45-20 Biological Science, 2/e
© 2005 Pearson Prentice Hall, Inc.
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SYMPATHETIC NERVES
“Fight or flight”

Dilate pupils

Inhibit salivation

Increase heartbeat

Relax airways

Inhibit activity
of stomach

Stimulate release
of glucose; inhibit
gallbladder

Inhibit activity
of intestines

Secrete
epinephrine and
norepinephrine

Relax bladder
Promote

ejaculation and
vaginal contraction



Hypotension from Neuraxial Anesthesia

Box 1. Techniques to decrease hypotension with neuraxial anesthesia

for cesarean delivery.

e | eg wrapping [134]

e Prehydration or co-load with intravenous colloid solution [57]

e Co-load with crystalloid intravenous solution [57]

e |ower dose intrathecal local anesthesia supplemented with opioid [86]

e Maternal left uterine displacement positioning [128]

e Consider epidural instead of spinal anesthesia [95]

* Phenylephrine infusion with rapid crystalloid co-load [160]

e Phenylephrine infusion with low-dose intrathecal bupivacaine [63]

e Phenylephrine infusion or boluses titrated to maintain a consistent heart rate [41,63]

@ Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.



Four Major Cardiovascular Events of
Regional Anesthesia for Cesarean Delivery

1. Pre-hydration/co-hydration
2. Block onset

3. Delivery

4. Oxytocin administration ==
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Pre-hydration/ Co-hydration

GOAL: Improve uteroplacental perfusion & prevent hypotension

Pre-hydration
Hydration prior to placement of block
> 1L crystalloid Pl oy
Increases CO ~11-20% e
>1L colloid
Increases CO ~45%

Co-hydration !
Rapid hydration initiated at time of block placement
Found to be equally ineffective at preventing hypotension

Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012. 7: 59-75.
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Co-hydration in cardiac patients

25
e gi v
i

Typical elective CS: 1-2 L crystalloid over <1 hr
jt

Discussions with anesthesia should include fluid
management in patients vulnerable to failure

Minimizing fluids in elective CS:
T vasopressor (phenylephrine)
Likely ! uteroplacental perfusion
Likely safe for mom & baby in most circumstances




Block Onset

Spinal block onset: time of greatest hemodynamic change

Fetus comes off monitor as abdomen prepped

Drop in Preload & SVR:
Spinal > CSE > Epidural

Ease, reliablility, safety & intraoperative pain relief:
Spinal > CSE > Epidural
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Table 3. Cardiac output measurements during spinal anesthesia for elective cesarean delivery.

Modern Spinal Anesthetic:
Low dose spinal

I © Co-hydration

BARE | eft uterine displacement

Phenylephrine infusion

Jeland et 3
{Jo68)

Suprasternal Doppler Prehyd: 1.39 + 0.18 | crystalloid
(aortic orifice measured Level: T1-T4
by cross section) Position: LUD

fluids, and in boluses

Ephedrine administered 60 mg/l in iv.

| Cardiac Output:

First 3 min: 133% above
baseline

* Following 3 min: |[17% below
baseline

7.90 5 min after block: 6.73 NA NA
mg 115%°
15 min after block:
7.36
V7%’

Tihtonen Whdlg-body Prehyd: 10 ml/kg 6% hydroxyethyl I: Cl:41 £05/min/m? C:47+021/ C:37+03
etal (2005) imped starch 12-135mg 3Xx02 T11%' min/m? I/min/m?
cardiogra Level: NA I/miNm? 131%" 13%*
Position: LUD 115%* 10%*
Hypotension treated with (139% SVRIand 121%?*
50 mg/100 ml ephedrine infusion stable MAP)
Mean dose 0.53 mg/kg
A
angesaeter  LiDCOplus Prehyd: None Bbup7mg 6.1+0.3 Initial immediate NA NA

Co-load of 750 ml over 20 min
Level: NA

Postion: LUD

Prophylactic phenylephrine infusion
0.25 mcg/kg_;/min

et al. (2008)

132.8%/ in first 200 s,
then 116.8%*
approximately 6 min
after block

@ Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012




Table 2. Cardiac output measurements during epidural anesthesia for elective cesarean delivery.

Ueland Dye dilution Prehyd: NA 2% mepivacaine 5.88+131 552177 734 +1.84 6.71 £ 195
et al. Level: T2-T10 (13.5-17.5 ml) 16%? 125%"* 114%"
(1972) Position: supine 133%* 122%*
LUD performed if significant drop in 19%#
BP occurred
Maruta Echo Prehyd: <1 | NA £595+149 505+159 6.08 £ 1.31 541 +£ 091
(1982) Level: NA

Position: NA

= Changes in Cardiac Output ALL <10% g&

James  Suprasternal Doppler Prehyd: 15 ml/kg
et al. (aortic orifice measured  Level: T4}-T8 Yo'

BRI B O ey kit sk Patient’s requiring ephedrine were excluded.
Milsom  Impedance cardiography Co-load:|1.5-2 (RCEES Y e][e [V] e iSR=1¢ =M plo) A= ER (1 t=To] (S (ol o] [o]e]

et al. Level: NA . . .
(1985) Position: LUD Intraoperative pain.
Atropine|0.5 mg
Subjects fequiring ephedrine exciuded

d 0.5% bup + 7.83 10 min after 8.20 NA NA
1:200,000 epi 15% 30 min after

Robson Suprasternal Doppler Prehyd: 1 [ cr
et al. (aortic orifice measured 1.2 + 0.2 | total fluids

(1992) by cross-section) Ephedrine administered 60 mg/l in 8—30 ml) 7.96
fluids after prehyd 12%
Level: T2-T6
Position: LUD -

@)bson Suprasternal Doppler Prehyd: 500 ml crystalloid 0.5% bup 7.14 7.08 7.69 6.65 \
et al. (aortic orifice measured Level; >T5 (21 +3 ml) 1<1%’ 18%* 17%"
(1989)  with cross-sectional Position: LUD 19%* 16%*

echo) Subjects requiring ephedrine excluded 114%¢
Robson Suprasternal Doppler Prehyd: 0.8 | mean 0.5% bup 7.82 10 min after 7.34 NA NA
et al. (aortic orifice measured  Level: T2-T6 (20 £ 5 ml) 16%’
(1989)  with cross-sectional Position: LUD 30 min after 7.12

echo) Subjects requiring ephedrine excluded 19%!

Arendt KW, et al. Expert Rev. Obstet. Gynecol 2012



Delivery

 Uterine evaculation -
Aortocaval decompression & autotransfusion

T1CO (Range 10% — 61%)
THR

TSV

ISVR

<~ MAP
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Oxytocin Administration

| Systemic Vascular Resistance
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5 units IV
Oxytocin
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Optimization of CS hemodynamics

« Left uterine displacement
« Consider arterial line

 Epidural anesthetic:
0.5% bup or 2% lido without epi

« Sequential CSE:
5mg isobaric IT bup followed by 2% lido epidural titration

* Titrated to T4-6 level
 Careful minimal co-hydration with crystalloid
* Phenylephrine infusion initiated at time of block

* Minimize/titrate oxytocin on pump
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Thank you!

Arendt.katherine@mayo.edu



