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A NOTE TO THE READER

Anesthesiology is an ever-changing field. Standard safety precautions must be followed, but as new research and clinical experience
broaden our knowledge, changes in treatment and drug therapy may become necessary or appropriate. Readers are advised to check the
most current product information provided by the manufacturer of each drug to be administered to verify the recommended dose, the

method and duration of administration, and contraindications.

However, in view of the possibility of human error or changes in medical sciences, neither the author nor the publisher nor any other party
who has been involved in the preparation or publication of this work warrants that the information contained herein is in every respect
accurate or complete, and they disclaim all responsibility for any errors or omissions or for the results obtained from use of the information
contained in this work. Readers are encouraged to confirm the information contained herein with other sources. It is the responsibility of the
licensed prescriber, relying on experience and knowledge of the patient, to determine dosages and the best treatment for each individual
patient. Neither the publisher nor the editor assumes any liability for any injury and/or damage to persons or property arising from this

publication.

Dr. Azam
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STIMULUS
Sepsis, endotoxemia, trauma, extracorporeal
circulation

!

Activated complement (esp. Csa and Csa)

Right lung Left lung

|

Neutrophil aggregation and activation

l

!

Reactive oxidant species
Oxygen free radicals like hydroxy!

Cytotoxic
effects

!

Proteases
Elastase,

radicals, singlet O, and hydrogen
peroxide

|
' '

Direct effect Indirect effect
- Destroy DNA Enzyme inactivation
- Peroxidase lipid - 1 antiproteinase
- Injure - G6 PD
endothelium - Ca ATPase
- Calmodulin

Plasminogen activator, plasmin
hyaluronidase etc.

l

'

Direct effect Indirect effect

- Collagen - Complement

- Elastin - Hageman factor

- Fibronectin - Kinins and other
proteins

Flow Chart: ARDS Pathophysiology
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Classification & characteristics of various Mapleson circuit

Dr Azam’s Notes in Anesthesiology 2013

Mapleson Other Names Configuration? Spontaneous Controlled Comments
Class
A Magill attachment i s ”,’, Equal to minute Very high and Poor choice during controlled
R T e m—— ventilation ( 80 mL/ |difficult to ventilation. Enclosed Magill system is
Brewihing D80 Mask kg/min) predict a modification that improves
efficiency. Coaxial Mapleson A (Lack
breathing system) provides waste-
gas scavenging.
B o 2 x minute 2-2%2 x minute
s ventilation ventilation
C Waters' to-and-fro Fal AP 2 x minute 2-2% x minute
ad ventilation ventilation
D Bain circuit i : 2-3 X minute 1-2 x minute Bain coaxial modification: fresh gas
ventilation ventilation tube inside breathing tube.
E Ayre's T-piece FGI 2-3 x minute 3 X minute Exhalation tubing should provide a
0 _ ventilation ventilation (I:E [larger volume than tidal volume to
=1:2) prevent rebreathing. Scavenging is
difficult.
F Jackson-Rees' i i 2-3 X minute 2 X minute A Mapleson E with a breathing bag
modification T ventilation ventilation connected to the end of the
breathing tube to allow controlled
ventilation and scavenging.

Dr Azam’s Notes in Anesthesiology 2013




4. Classify vaporizers. Discuss the effect of altered barometric pressure on the performance of
vaporizers?

Vapour: A Vapour is the gaseous form of a substance which is liquid at room temperature

Vaporizer: A vaporizer is an instrument designed to change a liquid anesthetic agent in to its vapour and to add a controlled amount of this vapour to the

fresh gas flow.

Classification of vaporizer:

Oldest Classification: —
A. Method of regulating Output Concentration Older Classification: .
1. Variable Bypass A. Method of regulating Output Concentration

2. Measured Flow 1. Variable Bypass
2.  Measured Flow

B. Method of Vaporization o
1. Flow Over B. Method of Vaporization
2. Bubble Through 1. Flow Over
3. Flow over or Bubble Through 2. Bubble Through
3. Injection
C. Location .
1.  Outside the Breathing System C. Resistance
2. Inside the Breathing System 1. Plenum

2. Low resistance

D. Temperature Compensation _
D. Temperature Compensation

1. None _
2. By Supplied Hest 1.  Thermocompensation
3. By Flow Alteration 2. Supplied Heat

E. Specificity E. Specificity 3

1. Agent Specific 1. Agent Specific

2. MultipleAgent 2. MultipleAgent
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New Classification:

A. Method of regulating Output Concentration
1. Variable Bypass

2.  Measured Flow

B. Method of Vaporization
1. Fow Over

2.  Bubble Through

3. Injection

C. Temperature Compensation
1. Mechanica

2. Supplied Heat

3.  Computerized
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Enumerate the effects of chronic smoking & the anesthetics implications.Continuation: Dr Azam’s Notes in Anesthesiology 2013

Preoperative Preparation:
« Stop Smoking
« Dilate the airway using:
» Beta agonist
« Anti-cholinergics
« Theophylline
« Steroids
« Cromolyn Sodium
» Loosen the Secretions by:
« Airway hydration ( Humidification/Nebulization)
« Systemic hydration orally - 3 Liters
» Mucolytic agents & Expectorant drugs
« Antibiotics
« Remove secretions:
« Postural drainage
« Coughing
» Chest physiotherapy(percussion & Vibration)
Ancillary Measures:
» Treatment of co-existing disease
» Treatment of Cor-Pulmonale
 Pre-operative Digitalization
Patient Education, motivation & facilitation of
post operative care: Continuation:
» Psychological preparation
« Incentive spirometry & deep breathing exercise
« Exposure to secretion removal maneuvers
» Exercise
« Weight gain/reduction
« Diet supplements.

Dr Azam’s Notes in Anesthesiology 2013

Time course Beneficial effects
12-24 hours|Decrease carbon monoxide and nicotine levels

48-72 hours|Normalizes carboxy Hb levels. Improves ciliary
function, tissue oxygenation.

1-2 weeks |Decrease sputum production & improves smaller
airway function.

4-6 weeks |Improves PFT

6-8 weeks [Normalizes immune function, drug metabolism and
hepatic enzyme activity

8-12 weeks |[Reduces overall post-operative pulmonary
complications.

Post-operative Management:

Goals:

« To promote adequate analgesia

« To minimize the incidence of postoperative complications

« To prevent infections

« Chest physiotherapy & deep breathing exercise.

« Consider CPAP - Decreases WOB, Improves LV Compliance.

« Continuous administration of Local anesthetic with low dose opioids via
epidural catheter for post operative pain relief.



9. Describe the innervations of Larynx. Briefly discuss various palsies following Nerve Dr Azam’s Notes in Anesthesiology 2013
injury. Continuation:

[Neurological lesions: |
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57. What are the major causes of Hypoxemia? What is Hypoxic Pulmonary Vasoconstriction? How
can general anesthesia worsens V/Q mismatch?

Five Causes of Hypoxemia ({ Pa0O2):

Hypoventilation
Low inspired Oxygen
Right to Left shunt

OhWONPE

Diffusion impairment

Ventilation-Perfusion mismatch

Five Causes of Hypoxemia ({ PaO2):

Dr Azam’s Notes in Anesthesiology 2013

v

Hypoventilation:
« P(A-2)O2 is normal
« PaCO2 is elevated ( Hypercapnia)

Causes of Hypoventilation:

« Depression of CNS by drugs

« Upper airway obstruction

 Disease of Neuromuscular
junction

« Disease of respiratory muscles

« Abnormality of the chest wall

brain stem/Spinal cord
« Inflammation, trauma or
hemorrhage in the brain stem

v

Low inspired Oxygen:

« A decrease in Barometric
pressure (High Altitude)

« Adecrease in FIO2 -
accidental disconnection
of the ETT, leak or
exhausted central supply
of 02

!

v

« Disease of motor neurons of the

Hypoxic pulmonary vasoconstriction is a paradoxical, physiological

phenomenon in which pulmonary arteries constrict in the presence of

hypoxia without hypercapnia, redirecting blood flow to alveoli with a higher

oxygen content.
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Right to Left shunt:
« Healthy Individuals:

« A portion of the bronchial
circulation (blood supply
to the conducting zone
of the airways) venous
blood drains into the
pulmonary vein

« A portion of coronary
circulation venous blood
drains through the
thebesian veins into the
left ventricles

« Congenital abnormalities:
o TOF,
« VSD + PAS
« Intrapulmonary
fistulas

Ventilation-Perfusion

mismatch:

« V/Q mismatch is the
most common cause of
hypoxemia in disease
state.

\4

Diffusion impairment:

« PaCO2 is normal

« P(A-a)O2 is normal at rest
but may be elevated
during exercise

10
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Pathophysiology of Bronchial Asthma:

Allergic (Extrinsic) Idiosyncratic intrinsic
Antigenic Non Antigenic
Dust Infection
Pollen Pollution
Animal dander Exercise
Cold
L Psychogenic
IgE

l

Release of trigger agents

e S .
) Leukotrines C,, Dy E, Neurogenic reflex (vagal)

ii) Histamine

i) Prostaglandins F,, E,, D,
iv) Bradykinin

v) Thromboxane A,

vi) Platelet activating factor

Hypeirritable inflammatory airway

N

1) Broncholpasm
2) Edema of bronchial — inflammatory
cell infiltration

3) Mucus secretion = thick and tenacious

}

Results in

5) Increase in airway resistance
6) Decrease in forced expiratory

volume and flow rates

function
4) Changes in elastic recoil
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Severity of expiratory airflow obstruction & Grading:

1) Hyperinflation of lungs, and thorax
2) Increased woks of breathing( WOB )
3) Alteration in respiratory muscle

Severit FEV FEF 25-75 Pao2 (mm Hg) |Pa Co2 (mm Hg)
Y (% predicted) (% predicted) g 9
1) Mild 65-80 60-75 > 60 <40
(asymptomatic)

2) Moderate 50-64 45-59 > 60 <45

3) Marked 35-49 30-44 < 60 > 50

4) Sever (status <35 <30 < 60 > 50
asthamaticus)

Table 59-13 Characteristics of the Cohen, Arndt, and Fuiji Bronchial Blockers

Cohen Blocker
Size 9 Fr
Balloon shape Spherical

Guidance mechanism Wheel device to deflect the tip

Smallest recommended ETT for coaxial use 9 Fr (8.0 ETT)
Murphy eye Present
Center channel 1.6 mm ID

Arndt Blocker
5Fr, 7 Fr,and 9 Fr
Spherical or elliptical

Nylon wire loop that is coupled with the
fiberoptic bronchoscope

5 Fr (4.5 ETT), 7 Fr (7.0 ETT), 9 Fr (8.0 ETT)
Presentin 9 Fr

1.4 mm ID

Fuji Uniblocker
5Fr, 9 Fr
Spherical

None, preshaped tip

9 Fr (8.0 ETT)
Not present

2.0 mm ID

11



Table 59-9 Options for Lung Isolation

Options

Double-lumen tube

1. Direct laryngoscopy
2. Via tube exchanger
3. Fiberoptically

Bronchial blockers (BB)
Arndt

Cohen

Fuiji

Univent tube

Endobronchial tube

Endotracheal tube (ETT) advanced into bronchus

Dr Azam’s Notes in Anesthesiology 2013

Advantages

Quickest to place successfully

Repositioning rarely required

Bronchoscopy to isolated lung

Suction to isolated lung

CPAP easily added

Can alternate OLV to either lung easily

Placement still possible if bronchoscopy not
available

Size selection rarely an issue

Easily added to regular ETT

Allows ventilation during placement

Easier placement in patients with difficult airways
and in children

Postoperative two-lung ventilation by withdrawing
blocker

Selective lobar lung isolation possible

CPAP to isolated lung possible

Same as BBs
Less repositioning compared with BBs

Like regular ETTs, easier placement in patients
with difficult airways

Longer than regular ETT

Short cuff designed for lung isolation

Easier placement in patients with difficult airways

Dr Azam’s Notes in Anesthesiology 2013

Disadvantages

Size selection more difficult

Difficult to place in patients with difficult airways
or abnormal tracheas

Not optimal for postoperative ventilation

Potential laryngeal trauma

Potential bronchial trauma

More time needed for positioning

Repositioning needed more often

Bronchoscope essential for positioning

Nonoptimal right lung isolation due to RUL
anatomy

Bronchoscopy to isolated lung impossible

Minimal suction to isolated lung

Difficult to alternate OLV to either lung

Same as for BBs

ETT portion has higher air flow resistance than
regular ETT

ETT portion has larger diameter than regular ETT

Bronchoscopy necessary for placement

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Difficult right lung OLV

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Cuff not designed for lung isolation

Extremely difficult right OLV

12



saturation in the post operative period. Discuss the causes & Management.

7. A 30 year old female ASA grade | following exploratory laparotomy is not maintaining oxygen

Dr Azam’s Notes in Anesthesiology 2013

Definition: Hypoxia is defined as inadequate oxygen supply to the cells and tissues of the body.  pecreased FRC:

Values: Sao2 < 90%, PaO2 < 60%

Causes of Post operative Hypoxia & its treatment: ( 12 Causes)

Low Inspired concentration of O2:

« When FIO2 is < 0.21%. The treatment would be giving high inspired oxygen through Venturi
mask.

Airway obstruction:

« Pharyngeal obstruction: Treatment would be Head tilt & chin lift.

« Laryngeal obstruction: treatment: Lift the chin while the head is on a pillow or displace jaw
forward. Alternating lifting and relaxing the chin will, relax the strap muscle of the neck.

« Attempt to facilitate ventilation of gentle positive pressure via mask. When conservative
measures are not effective in breaking spasm within 1min, then a muscle relaxant should be
given L.V. Scoline 1.5mg/kg injected

« Bronchospasm: Bronchodilators like Beta agonist, Anticholinergics, Theophylline
andSteroids

Post operative shivering:

« May also cause hypoxia. Treatment is Oxygen therapy

Sudden reduction in cardiac output:

« Can contribute to hypoxemia. Treatment: Watch out for bleeding & dehydration. Give IV
fluids, blood replacement.

Diffusion Hypoxia:

« At the end of surgery when both oxygen & nitrous oxide stopped at the same time. Where
N20O diffuses back into the alveoli. Treatment is to give oxygen after cutting off N20.

Type of Surgery:

« Patients with abdomino-thoracic procedures will not respire adequately because of pain on
deep inspiration. Treatment would be adequate analgesia with opioids or NSAIDS or
through the epidural.

Ventilation Perfusion Mismatch:

« Seen in Pulmonary edema (Treatment will be fluid
restriction, diuretics & oxygen therapy Positive
pressure ventilation.), Infections( Antibiotics),Obesity
(incentive spirometer & deep breathing exercises),
aspiration(postural drainage, nebulization incentive
spirometer & deep breathing exercises.)

Right to left intrapulmonary shunts:

« Most common cause is Atelectasis. Treatment would
be Deep breathing exercise, Chest physiotherapy
humidification of inspired gases, coughing &
Incentive spirometer.

Drug Overdosage:

« Like opioids, muscle relaxants, in adequate reversal.
Treatment would be titrated dosage of opioids & to
wait for adequate reversal.

Pulmonary Embolism:

» Lower limb surgeries, prolonged
immobilization.treatment would be DVT stocking,
early mobilization, DVT prophylaxis.

Pneumothorax:

» Result of direct injury to lungs or rib fracture.

» Treatment is 100% oxygen, insertion of chest tube &
intercostal drainage & IPPV.

« Usually seen under Anesthesia. _ _
following headings:

1. Definition
2. values

its management.

GRID: Question needs answered under

3. 12 Causes of Post operative Hypoxia &

Dr Azam’s Notes in Anesthesiology 2013
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3. Pulmonary Function Test

S~

[Specific Test - PFT | —_

_— T—— —

DrA s N. in A ] 201
Non-Specific - Bed Side Test r Azam’s Notes in Anesthesiology 2013

Test of Ventilation Test of Distribution of Ventilation Test of Diffusion Test of Perfusion Other Tests
Single Breath N2 elimination Test l ) o
Multi-breath N2 wash out test Carbon Monoxide Diffusing
Radio-active Xenon distribution Capacity . .
radio-active Xenon
Static Test Dynamic Test mJeCftlon )
Non-Specific - Bed Side Function: I\R/Iadlo-nucleotldted iodi
eAnatomical » Breath Holding test acro-aggragated lodine
Measurements « Snider’s Match Blowing test «Split Lung Function Test
Function easures rate of tlow of as « Auscultation over the trachea eradio-active Scanning
N | . \?vpfllii/gmomanometer «Pulmonary artery occlusion
. « Walk test
4 Volumes 4 Capacites MBC/MVV . Stair case test test
TV VC FEV : *ABG
IRV TLC PEFR *A-a Gradient
ERV FRC MMEFR 25 to 75 % ‘Raw
RV IC Respiratory Muscle Strength «Compliance
Variable
Norma Ton | oot | mewy, | momcs | Resticie
Fixed Obstruction obstruction disease obstruction obstruction
Variable Extra-Thoracic Obstruction g:
E-Expiration is normal &
Flow 8 24/
Volume T — Variable Intra-Thoracic Obstruction 2% -
Loops \ |-Inspiration is normal 5
- . 4-
Restrictive Lung Disease 6
I I 1 T
0 50 100 -
Volume / Ansesthesia
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FRC
 Volume of air remaining in the lung
after normal expiration
« measured by:
« N2 washout technique
 Helium dilution
» Body Plethysmograph
« FRC increased:
» Obstruction of airways
« Emphysema
« PEEP
« FRC decreased:
« Under Anesthesia
« post op old age

Pulmonary Function Test

» Spirometer can measure - VT,IRV,
ERV, VC, IC, FEV & MBC

« Cannot be measured by Spirometer
-RV, TLC & FRC

Static Test

VT - Tidal Volume
« Total Volume of air inspired & Expired in each breath
» measured by wright’s Respirometer

IRV - Inspiratory reserve volume

« Volume of air that can be inspired after normal
inspiration.

ERYV - Expiratory reserve volume

: : « Obesit
« Volume of air that can be expired after normal . smokizg
expiration « Lithotomy

« |t reflects the thoracic muscles, abdominal muscle
& thoracic mobility

RV - Residual Volume
« Volume of air remaining in the lung
after maximum expiration
« Measured by
« N2 washout technique
 Helium dilution technique
VC - Vital Capacity
« Most commonly measured
« volume of air that can be expired after maximum inspiration i 5 7%
« can be measured by - spirometer

« Abdominal distention
» Lap surgeries

TLC
« Total volume of air in lung after
maximum inspiration.
« TLC decreased:
« Pulmo fibrosis
« Obesity
« weakness of inspiratory muscle

« BSA: Male- 2.6l/m2 Female - 2.1l/m2 o
« Agiven VC is abnormal if < 80% of predicted value
« VC: decreased - in pregnancy, Pulm fibrosis o o
« Emphysema
« ch.Bronchitis et | I\ & .\ I
. asthma e e ]
- Abdominal pain cpL |\
« can be <70 to 75% in upper abdominal surgery ' 2,26° e B T
» <50 to 55% in lower abdominal surgery ! =

« Position: Lithotomy Vc < 18%
e VC= 3 X VT for effective cough
» Decrease in VC means decreased ability to cough and post operative complications

Dynamic Tests

MBC or MVV

« Max volume of air that can be breathed per
minute by voluntary effort

« normal - 160L/min to 180 L/min

MBC is decreased in:

« old age

« emphysema

» bronchospasm

« bronchiolar obstruction

FVC & FEV

FVvC

» Assess the expiratory ability

« max volume of air that can be
exhaled forcefully and rapidly after
maximum inspiration

« measured by Spirometer and fast
moving Kymograph

« FVC done over 4 sec

« reflects the relationship between
Flow & resistance

FEV1

« Max volume of gas exhaled during
the 1st second of FVC maneuver

« FEV1 =83% of VC

FVC is decreased in:
« Atelectasis

« Fibrosis

« muscle weakness

« abdominal swelling
* pain

In healthy patients
FvC=VvC

15
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PEFR:

« After max inspiration patient exhales as forcefully
as he can and the max flow rate is measured
and expressed in It/min and It/sec

« Normal:

« 450-600 L/min
« 300 - 500 L/min
» Measured by Wright’'s Respirometer
Pneumotachygraph

PEFR is decreased in:

» Obstructed Airway

Values less that 200 It/min suggest impaired cough

and increased likely hood of post op pulmonary

complications

MMEFR ( 25% to 75%):

» Flow measured in middle half of FVC
« obtained by dividing the volume of gas
between 25 - 75% by corresponding

elapsed time
« Normal =4 to 5 L/sec
Importance
« more sensitive of small airway
obstruction or disease

Respiratory Muscle weakness:

« Itis evaluated and measured by
maximum static respiratory
pressure

« PImax =-125 cm of H20 - normal

« If PImax = -25 inability to take deep
breath

« PEmax =+ 200 cm of H20 - normal

o If PEmax = + 40 cm of H20
severely impaired coughing ability

» seen in Emphysema
« predictor of successful weaning
« Evaluation of NM disorder

Dr Azam’s Notes in Anesthesiology 2013

Condition FEV1 FVC FEV1 /FVC
Airway obstruction (asthma, bronchitis) Decreased |Normal Decreased
Stiff lungs (pneumonia, pulmonary edema) |Decreased [Decreased |Normal
Respiratory muscle weakness (myasthenia,Decreased |Decreased Normal
myopathies)
Obstructive Restrictive

FEVI Decreased Decreased

FvC Normal Decreased

FEV1/FVC Decreased Normal

FRC Increased Decreased

TLC Increased Decreased

(Raw)airway resistance [Increased Normal

MMEFR Decreased Normal

MBC Decreased Normal

PEFR Decreased Decreased

Flow-Volume Loops

® Provide a graphic analysis of flow at various lung volumes
* Used to differentiators between patients with upper airway and lower airway obstruction
* Flow is charted on Y-axis

* Volume is charted on X axis

* Patient is asked to inhale fully to TLC and then perform a FVC maneuver. This is followed

immediately by a maximum inspiration back to TLC
* The ratio of expiratory flow to inspiratory flow at 50% of VC is normally 1 (mid VC ratio)

16
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20. Classify Anti-Hypertensive drugs. Describe anesthetic management of hypertensive episode
during anesthesia

Oral Anti-Hypertensive Drugs - Classification

l

Diuretics:

Sympatholytics:

——3» Adrenergic receptor blockers:
I. Beta Blockers:
—> Thiazide:

o 1. Atenolol
. Chlorth|a2|de_ _ 2. Metoprolol
. Hydrochlprth|a2|de 3. Acebutolol
. Chlorthal_ldone 4. Timolol
 Indapamide 5. Esmolol
» Metalazone 6. Nadolol

II. Alpha Blockers:
A. o1+ a2 Phenoxybenzamine
B. ai Prazosin, Doxazosin

-3 Potassium Sparing:
» Spironolactone
« Triamterene

o Amiloride Terazosin
. o+
A. Labetalol
Loop Diuretics: B. carvedilol

« Furosemide
. Torasemide —
» Ethacrynic acid
« Bumetanide

Central a2 Agonist:
 Clonidine

» Methyldopa

» Guanabenz

3 Post ga'ng‘aliionic blockers:
« Guanithidine
« Reserpine

Dr Azam’s Notes in Anesthesiology 2013
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VVasodilators:

Calcium Channel Blockers:

» Benzothiazepines: Diltiazem

« Phenylalkalamines: Verapamil

« Dihydropyridines: Amlodipine,
Nifidipine, Nicardipine, Felodipine

—>
ACE Inhibitors:

« Captopril, Enalapril,
Lisinopril,Ramipril

—

Angiotensin-receptor Antagonist:
« Losartan, Valsartan, Telmisartan

> Direct Vasodilators:
« Hydralazine, Minnoxidil

17
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Indications Drugs Dose Onset Duration
For patient with good LV function T HR Esmolol IV 0.5mg/kg over /min Imin 12-20min
CI in bronchospastic disease 50-300ug,/kg/min
Labetalol 5-20mg 1-2min 4-8hr
Propanol 1-3mg 1-2min 4-6hr
Ca+2 channel blockers Nicardipine 0.25-0.5mg 1-5min 3-4 hr
Myocardial ischemia « reflex Nifedipine (S/L) 10mg 5-10min 4h
tachycardia
Mod to severe HTN - most rapid Nitroprusside 0.5-10ug/kg/min 30-60 sec 1-5min
Nitroglycerine 0.5-10ug/kg/min 1min 3-5min
Sustained control of BP < delayed onset Hydralazine 5-20mg 5-20min 4-8hr
reflex tachycardia Phentolamine 1-mg 1-10min 20-40mm
Enalaprilat 0.625-1mg 6-14min 4-6h
ACE Inhibitors Fenoldopam 0.1-0.6 ug/kg/min 5 min 5 min

Dr Azam’s Notes in Anesthesiology 2013
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Goldman's Cardiac Risk Index - 1977.

Dr Azam’s Notes in Anesthesiology 2013

i. |Age> years 3}
ii. Ml in previous 6 months 10
iii. |S3gallopor 1JVP (0-3 cm) 11
iv. |Important aortic stenosis 3
\v. |Rhythm other than sinus, Pac on last preoperative 7
vi. [>5PVC/min at any time before 7
vii. [Pa02, < 60 or PaCO2 > 50mm Hg, 3
K<3.00 mEg/L or HCO3 < 20 mEq/I
BUN > 50 or Cr> 3 mg/dl. Abnormal SGOT, signs of chronic liver disease, bed ridden from
non-cardiac cause
viii. Intraperitoneal, Intrathoracic, aortic surgery 3
iX. |[Emergency operation 4
Total 53
Class| 0-5 points (low risk)
Class|| 6-12 points (intermediate risk)
Class 11 13-25 points (high risk)
Class 1V > 26 points (very high)

Dr Azam’s Notes in Anesthesiology 2013
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Detsky’s Modified Cardiac Risk Index- 1986
Risk of perioperative reinfarction in patients with recent Ml:

i. |Age> 70years S
ii. [MI < 6 months 10
iii. [MI > 6 months S Duration since last MI Re-infarction rate
iv. [Unstable angina 10
v. _[Pulmonary edema < 1 week |10 with in 3 months 30%
vi. [Pulmonary edema in the past|5
vii. |Non sinus rhythm PAC S 3 -6 months 15%
Viii. [CCVSA class 111 10
iX. [CCVRAclassIV 20 > 6 months 6%
X. |Critical As 20
Xi. [Emergency operation S
Xii. [Poor general status 5

Total 120

Lee’s revised Cardiac Risk Index-- 1999.

(Assign one point to each of the following variables)

i. |Highrisktype of surgery (intra-peritoneal, intra-thoracic or suprainguinal vascular
procedures.

ii. |History of IHD (history of MI, positive exercise test, current complaint of ischemic chest pain
or use of nitrate therapy of ECG with Q waves)

iii. |History of CHF

iv. |History of cerebro-vascular disease

V. |Insulin therapy for diabetes

vi. |Preoperative serum creatinine > 2.0 mg/gl

Class| = O factors,

Class |l = 1 factor

Class |1l = 2 factors

Class |V = >2 factors

20
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Algorithm of cardiac evaluation for non cardiac surgery as recommended by ACC/AHA 2007
guidelines on perioperative CVS evaluation.

Nead for emergency . 2 boegp|  PEemiOpermtive surveillance
noscardiss sungery” ¥ T.Ol‘. & Openiting room sl postopesative risk
(Class L LOEC) stratification and sk fictor
I mEInagement
No
Actlve carndiac | —— PN z
@ ‘: m:;:;k o Yes Evaluate and treat per » Consider
(Class L LOE B} ACC/AHA guidelines aperating rcen
No
| —_— Procoed will
o Low risk surpery Yes phn:nd n;;e:'y
l (Class L LOE B)
No
Good functiomal capacity (MET level p
groater the or equal 1o 4) wehoo! jr— ey - ——) lﬁ'nc:d with
symptomst (Class I LOE B) seamrlai it
No or usknown
1 or 2 clmical
3 o muee chinical ik "I‘-"““‘ No elincal
risk factorst Nochnica
| Intermediate | risk factont
Vascul risk swgory
msmelua i . letermedate risk Cliss 1,
Vascular surgery surgers LOER
Class 1la,
LOE B 1 v
Proceed with
Consider testing 1f 1t will :
ey Proceed vith planned surgery with HR control§ (Class Ula, LOE B) planred surgery
or consider nonmvasive testing (Class Iy, LOE B) if is will change management
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Cardiac Risk* Stratification for Noncardiac Surgical Procedures

Risk Stratification
Vascular (reported cardiac risk often more than 5%)

Intermediate (reported cardiac risk generally 1% to 5%)

Lowf (reported cardiac risk generally less than 1%)

» Combined incidence of cardiac death and nonfatal myocardial infarction.

Procedure Examples

Aortic and other major vascular surgery
Peripheral vascular surgery
Intraperitoneal and intrathoracic surgery
Carotid endarterectomy

Head and neck surgery

Orthopedic surgery

Prostate surgery

Endoscopic procedures

Superficial procedure

Cataract surgery

Breast surgery

Ambulatory surgery

T These procedures do not generally require further preoperative cardiac testing.

Dr Azam’s Notes in Anesthesiology 2013
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[6. Supraglottic devices| Dr Azam’s Notes in Anesthesiology 2013

Supraglottic airway devices are devices that ventilate patient by delivering/anesthetic gases/O2 above the level of the vocal cords and are designed to
overcome the disadvantages of Et - Intubation.

Advantages: Classification of SGA(Supraglottic Airway):
« Avoidance of laryngoscopy Based on:
« Less invasive for respiratory tract « Presence or absence of cuff
- Better tolerated by patients « Oral/nasal route of insertion
« Placement is easier « Anatomic location of the distal portion (sealing mechanism)
 Improved hemodynamic stability in
emergence « Cuffed perilaryngeal sealers: E.g Ambu laryngeal mask, SSLM(softseal laryngeal mask), ILA(intubating
« Less coughing laryngeal airway), LMA, ILMA(intubating laryngeal mask airway).
« Less sore throat » Cuffed pharyngeal sealers: E.g CobraPLA (Cobra perilaryngeal airway)
« Less incidence of bronchospasm « Cuff less pre-shaped sealer: E.g SLIPA

« Hands free airway

23
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Supraglottic devices.continuation:

Cuffed perilaryngeal sealers

Cuffed pharyngeal sealers

Cuff less pre-shaped sealers

Without directional sealing

With directional sealing

Without esopheageal sealing
cuff

With esopheageal sealing
cuff

laryngospasm,
Well tolerated at lower anesthetic levels

« Decreased risk of
regurgitation

» Pressure exerted
perpendicular to airway
channel

» Provides access to
esophagus

Devices LMA, ILMA, SSLM, AMBU LM, ILA PLMA Proseal LMA COPA, COBRAPLA, Laryngeal tube, combitube, SLIPA, I-GEL
easy tube
Sealing relies on simple opposition of the cuff sealing site is at or around the | Pharyngeal cuff seals at the base of the tongue Anatomically preshaped hollow
mechanism that surrounds the larynx entrance of the larynx airway which seals the outlet
from the pharynx at the base of
the tongue to the esophagus,
as a result of the resilience of
the walls of the shaped airway
Advantages « Minimal risk of precipating « Higher seal pressure « Better sealing pressures « Minimizes aspiration risk « Easier to use,

« Able to insert through limited
mouth opening

« Hollow structure provides
protection for aspiration

« Pre-shaped provides specific
positioning and a stable
airway

Disadvantages

Low seal pressure

Little storage space for regurgitated
liquid

Increased risk of GE insufflation.

« Harder to insert

« More easily rotated out of
position

« Folding of tip can occur
upon insertion, occluding the
drainage tube.

« No sealing of the
downward outlet increasing
the risk of GE aspiration.

« No protection from
aspiration

« Increased need for
repositioning

« Increased mucosal trauma
due to stiffer tube

« Congestion of tongue with
excessive increase in cuff
pressure and potential lingual
nerve damage

« Increased need for
repositioning

« Difficult to select proper size

« Less flexibility in positioning

« Not for use in abnormal
airway anatomy.

Dr Azam’s Notes in Anesthesiology 2013
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Diagrams & Flow charts

Table 2: Classification of opioids

Buprenorphine
Pentazocine
Butorphanol
Nalbuphine
Weak

Codeine

Buprenorphine
Synthetic

Phenylpyperidines:

pethidine, fentanyl, alfentanil,

sufentanil

Diphenylpropylamines:

methadone, dextropropoxyphene

Morphinans:
butorphanol, levorphanol
Benzomorphans:

pentazocine

Traditional Origin Function
Strong Naturally occurring Pure agonists
Morphine Morphine Morphine
Pethidine Codeine Fentanyl
Fentanyl Papavarine Alfentanil
Alfentanil Thebaine Remifentanil
Remifentanil Semisynthetic Sufentanil
Sufentanil Diamorphine Partial agonist
Intermediate Dihydrocodeine Buprenorphine

Agonists-antagonists
Pentazocine

Nalbuphine

Nalorphine

Pure Antagonists
Naloxone

Naltrexone
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Venturi Mask: Flow rates & percentages: Dr Azam’s Notes in Anesthesiology 2013

OXYGEN OXYGEN FLOW AIR ENTRAINMENT
Y i i o 5 5
;Oé\I'CENTRATION( %) (2L4/1 min) ga/ To'g) Table 27.3 Suggested medical therapies for hypertension.
ue - -
28 White 4-6 40-60 Mild to moderate hypertension e Beta blockers (labetalol, esmolol, metoprolol)
e Calcium channel blockers (nicardipine)
32 Orange 6-8 56 e Nitro paste
36 yellow 8-10 40 e Hydralazine
40 Red 8-12 24-36 Severe or refractory hypertension  IVantihypertensive infusions
60 Green 12 33 (consider intra-arterial BP monitoring) — Nicardipine
— Nitroglycerine
— Nitroprusside
Table 23.3 Comparative elimination half-life of drugs. Table 27.4 Causes of postoperative tachycardia.
Noxious stimuli e Pain, anxiety
Young old e Endotracheal tube
e Distended bladd
Fentanyl 250 min 925 min rendedpadcer
Physiologic derangements e Acidosis
Alfentanil 90 min 130 min ° Hypoxemia
Diazepam 24 h 72h e Hypotension and hypovolemia

e Hypoglycemia
Midazolam 2.8h 4.3 h ¢ Increased intracranial pressure

. . . e Myocardial ischemia
Vecuronium 16 min 45 min
Medications e Beta adrenergic vasopressors

e Dopamine
e Dobutamine
e Bronchodilators

Anesthetics e Ketamine
e |soflurane
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Diagrams: Respiratory System

ECMO circuit:

It utilizes a modified heart lung bypass machine,
consisting of a venous blood drainage reservoir, a
blood pump, the membrane oxygenator where the
exchange of O; and CO: takes place, and a heat
exchanger to maintain temperature.

Dr Azam’s Notes in Anesthesiology 2013
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The pre-operative respiratory care:

» Stop Smoking
« Dilate the airway using:
» Beta agonist
« Anti-cholinergics
« Theophylline
« Steroids
» Cromolyn Sodium
« Loosen the Secretions by:
« Airway hydration ( Humidification/Nebulization)
» Systemic hydration orally - 3 Liters
« Mucolytic agents & Expectorant drugs
« Antibiotics
« Remove secretions:
« Postural drainage
« Coughing
» Chest physiotherapy(percussion & Vibration)
Ancillary Measures:
» Treatment of co-existing disease
» Treatment of Cor-Pulmonale
 Pre-operative Digitalization
Patient Education, motivation & facilitation of post
operative care:
» Physiological preparation
« Incentive spirometry & deep breathing exercise
« Exposure to secretion removal maneuvers
« Exercise
» Weight gain/reduction
« Diet supplements.
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Diagrams Dr Azam’s Notes in Anesthesiology 2013
- o A Obstructive Restrictive
S FEVI Decreased Decreased
~ o FVC Normal Decreased
) i FEV1/FVC Decreased Normal
‘ EA7 P FRC Increased Decreased
yy ~ : '«‘-/ ’ - TLC Increased Decreased
% b ‘ (Raw)airway Increased Normal
(’;:' A° resistance
—Y /A, S, | Ac | MMEFR Decreased Normal
=t Y / < O° b MBC Decreased Normal
ey r/ - \ l ’ PEFR Decreased Decreased
(¥ s T | Epe———t |
A'sz_‘ ’ ) \pl R
Y \,_ 5 Y Y | 0
" Relationship of FRC and CC:
Ct.mdmon i _ FEVI Fve FEV1/FVC « FRC = CC Neonate and infants
Airway obstruction (asthma, bronchitis) Decreased |Normal Decreased « FRC = CC in supine position at 45 years (40-45)
Stiff lungs (pneumonia, pulmonary edema) |Decreased |Decreased  |Normal « FRC = CC in upright position at 65 yrs.
Respiratory muscle weakness (myasthenia|Decreased |Decreased [Normal
myopathies)
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Describe pathophysiology, clinical features diagnosis & management of fat embolism? Dr Azam’s Notes in Anesthesiology 2013
Continuation:

Diagnostic criteria:

— ~

Lindeque Criteria:

) ) . 1. PaO2< 60 mmHg on room air.
Major features— petechial rash, respiratory 2. PaCO2> 55 mmHg or pH<7.3
insufficiency, cerebral signs. ' '

Minor features— Pyrexia, tachycardia, retinal
changes, jaundice, renal changes.

Gurd and Wilson criteria:

3. Spontaneous respiratory rate
>35 breaths/minute.
4. Clinical signs of increase work

« Positive diagnosis requires at least one of breathing (dyspnea and
major and four minor clinical features. accessory muscle action).
TREATMENT:

1. Fluid resuscitation: The severity of FES is directly related to degree and duration
of associated shock. Shock by producing pulmonary damage of its own can
intensify the lung injury caused by FES. Aggressive fluid resuscitation must be
Initiated early to restore intravascular volume, improve preload establish optimal
cardiac output. Appropriate monitoring should be used to avoid fluid overload.

GRID: Question needs answered under
following headings:

2. Albumin has been recommended for volume resuscitation along with balanced ; Eﬁggg;n
electrolyte solution, as it not only restore blood volume but also binds fatty acids, 3. Pathophysiology - Theories
reducing their potential for lung damage. 4. Clinical features

3. Ventilatory support: Lung is the primary target organ in FES necessitating the use 5. Diagnosis
of aggressive ventilatory therapy. Mechanical ventilation preferably with PEEP must 6. Management.

be instituted whenever simple oxygen administration with or without CPAP is
insufficient to maintain adequate oxygen saturation.

4. Drugs: Steroids-Limits free fatty acid induced inflammatory reaction in lungs.

5. Aprotinin — A protease inhibitor decreases aggregation of platelet and release of
serotonin and thus limits lung injury.

29

Dr Azam’s Notes in Anesthesiology 2013



Dr Azam’s Notes in Anesthesiology 2013

Table 27.6 Causes of postoperative mental status changes.

Hypoxemia

Metabolic derangements
Cerebral hypoperfusion

Extremes of age

Emotionally significant operations
Presence of intraoperative recall
Scopolamine or atropine
Substance abuse

Pain, nausea, pruritus

Table 27.9 Effects of hypothermia and shivering.

Hypothermia

Diagrams
Time course Beneficial effects
12-24 hours|Decrease carbon monoxide and nicotine levels
48-72 hours|Normalizes carboxy Hb levels. Improves ciliary
function, tissue oxygenation.
1-2 weeks |Decrease sputum production & improves smaller
airway function.
4-6 weeks |Improves PFT
6-8 weeks |Normalizes immune function, drug metabolism and
hepatic enzyme activity
8-12 weeks [Reduces overall post-operative pulmonary
complications.
Table 27.5 Common causes of postoperative bradycardia.
Medications e Neostigmine, edrophonium o

Physical causes

e Phenylephrine, norepinephrine
e Opioids

e Succinylcholine

e Beta blockers

e Local anesthetics

e Ganglionic blockers

e High spinal/epidural anesthesia

e (Carotid sinus massage

e Valsalva maneuver

e (Gagging

e Rectal exam

* Increased ocular pressure
e Distended bladder

e Stimulation of pharynx

Metabolic derangements e Severe acidemia

e Hypoxemia

Dr Azam’s Notes in Anesthesiology 2013

Increased oxygen consumption, carbon dioxide production
Elevates peripheral vascular resistance

Impairs platelet function, decreased clotting factors
Increased infection rates

May lead to cardiac dysrhythmias

Shivering

Increased oxygen consumption (up to 200%)
Increased carbon dioxide production (up to 200%)
Impairs monitoring devices

May lead to myocardial ischemia

May precipitate ventilatory compromise
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9. Describe the innervations of Larynx. Briefly discuss various palsies following Nerve Dr Azam’s Notes in Anesthesiology 2013
injury. Continuation:

[Neurological lesions: |

Vocal Cord palsy l
: : ey £ General Causes
o Votal Cerd PanalyShu, elowafrd
. f— o Vagus Nerve Recurrent Laryngeal nerve
By fay i & e DM
th_ & B hmnirtend 2 \,fr.lr °
: i - e
s L) Devmsnet wrale <p,' # Supra-nuclear lesions: « Syphilis
- il et e r— . . 1 H
8 T (ny Crgan P in the motor cortex viral Disease
- i " = |]. i el
% (B Furhansd 5 Stumy Ya J Left RLN Palsy:
&"‘-[-.-i_-‘ﬁ-ﬁ : A Baus o « Aneurysm of Right recurrent laryngeal nerve:
'Eﬁﬁ‘eﬁi I, g ol aorta « Aneurysm of subclavian artery
- ||l*“~ Sl ﬁ:::fﬁ';ﬁi::ﬁ;; \ « Lungs: TB, . Lungs: TB, apical carcinoma
L = - . .
E Redfamai———— ' JJ — |Nuclear lesions: Malignancy Bilateral RLN Palsy:
1 E,T:;-';r;'ﬁg/"* e o stroke « Esophagus: ePulmonary tuberculosis
P e S « Tumor malignancy « Esophageal malignancy
"_il'“ '|'|||‘7l'frw’ﬂ'|i I f.lﬂ'fEr"ﬂ__ll ¢« MS
i;.-, 4 i Peripheral
B _/ \ neurological
W.h'f SO "':phui | ] e Jeepd)] lesions
st e e ot . ——
ev;:k’zn ; r_,’rﬁ.:l PRt Bkt e ek Intra Cranial: Lesions in the neck:
Sy Tl eaip SR - ) :
SEO W L aine D Sy « Posterior fossa e Trauma .
i tumors e« metastatic nodes
o Lm:ﬁ. A} « Basal fractures

= e
’)3\\
e

e ™
CHRACERIL, HE T
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Diagrams

— | gk
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‘: -n,‘z S 2 A
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o § g} <3 %
1 kPa =7.6 mmHg E\ = gyv 2% 3 a
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15) £y 52 Ed|we %
(-4 -
A >
50 $ h 4 2
g = z
5 f

Pathophysiology: Amniotic fluid embolism:

Amniotic fluid embolism
]
Mechanical obstruction Humoral obstruction
v v
Critical pulmonary vessel obstruction Pulmonary Vessel vasospasm
| |

Acute Pulmonary HTN & Hypoxemia

Severe neurologic Spontaneous resolution LVF
impairment/death

32

Dr Azam’s Notes in Anesthesiology 2013



Diagrams Dr Azam’s Notes in Anesthesiology 2013

B) Biochemical and other investigation abnormalities:
A four point scoring system for lung injury has been formulated and is

as follows: VAGUS NERVE
1. Chest radiograph score Score 4/\;
No alveolar ConSO"dation 0 Superior laryngeal. N Recurrent laryngeal. N
Alveolar consolidation in one quadrant 1 /\ /\
Alveolar COﬂSOl?dat?On in two quadrants 2 Internal branch  External branch (motor) ~ Motor branch Sensory branch
Alveolar consolidation in three quadrants 3 (sensory)
Alveolar consolidation in all four quadrants
4 Supplies larynx Supplies the  Supplies all intrinsic Supplies all
above level of vocal  cricothryoid muscles except cricothyroid subglottic region

2. Hypoxemia score Value Score cord
Pa0O2/ FiO2 > 300 0 N S | L _
Pa02 / FiO2 225-299 1 erve Supply to Larynx:
Pa0O2/ FiO2 175-224 2
Pa0O2/ FiO2 100-174 3
Pa02/ FiO2 < 100 4
3. Respiratory system complianceValue Score
score (when ventilated)
Compliance > 80ml/cm. H20 |0
Compliance 60-79 mil/cm. 1
Compliance H20 >
Compliance 40-59ml/cm. H203
Compliance 20-39/cm. H20

< 19 mlicm. H20 [*
4. Peep score (when ventilated) Value Score
PEEP < 5cm. H20 0
PEEP 6-8 cm. H20 1
PEEP 9-11 cm. H20 2
PEEP 12-14 cm. H20 3
PEEP > 15 cm. H20 .
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Diagrams
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Higher CNS
Cenlors

( Cealer o
PONS 1 3
Apnoeustic Center
Brain j===---~-
Stem 1 .
Inspratory Center j Coricad
MEDULLA .__-ﬁw
OBLONGATA : / “ P L G
= Expicatory Conter \ )
PO, (4. pCO;)
\
Spinal Cord Resplratory Motor - ' Muscles of
rourons _1 Resplration
Vu?o Nerves
> |
Pulmonary Stretch Figure 293. Classic CNS respiratory centers. [
Receplors illustrates major respiratory centers, neurofeet
Herring = Breur cuits, Pn:vr;cmhmuﬂ sensory inputs, a
chanical r
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38. Enumerate Post operative complications?

» Post operative respiratory Complications are:
1. Airway obstruction:

Dr Azam’s Notes in Anesthesiology 2013

Mechanism for Post operative pulmonary complications:
« VCis | by 25% ( <15ml/kg - vital capacity): Decrease ability to

a. Laryngospasm, bronchospasm - Treatment of cause, Oxygen cough.

supplementation, bronchodilators.
2. Hypoxemia: Sa0O2 < 90%
o Immediate (1 to 2 Hrs):
» Opioids,
« Loss of pulmonary vasoconstriction,
« shivering
« V/Q mismatch,
« Diffusion Hypoxia
o Late (> 2 Hrs):
« Atelectasis,
« Pulmonary Embolism,
« Pneumothorax,
« Pulmonary Edema
3. Cor-Pulmonale: Digitalization & Diuretics
4. Pulmonary infection:
« Pneumonia
5. Hypoventilation.

« Residual Volume 1 by 13% following GA

« ERV | by 25% after lower abdominal surgery & 60% after upper
abdominal and thoracic surgery.

« Risk increases as duration of surgery exceeds 3 hours to 4hrs.

Pathogenesis:

Post operative decrease in Vital capacity

/

Poor cough &

retention of — Atelectasis
Secretions

« Hypercarbia: Alveolar hypoventilation secondary to pain, inadequate \ /

analgesia, inadequate reversal of NMB. - Oxygen supplementation.

6. Aspiration:
7. Atelectasis:

» Decreased FRC,

» Pain,

« splinting of diaphragm,

» decrease sputum clearance.
8. Delayed ambulation
9. DVT & PE:

« Polycythemia

« intraoperative hypothermia & Dehydration:

« LMWH, TED Stockings, early mobilization and
Hydration

10. Need for Mechanical ventilation, prolonged ICU stay/
hospital stay

Dr Azam’s Notes in Anesthesiology 2013

Pneumonia
Arterial Hypoxemia

l

Acute Respiratory Failure

Treatment of PPC: « Non - Invasive Ventilation - CPAP.
« Oxygen supplementation « Early Mobilization
« Incentive Spirometry & Deep « Early Nutrition
breathing exercises « Cor-pulmonaleDiuretics, Digoxin
» Chest Physiotherapy - Percussion & « Avoiding Respiratory depressants.
vibration. « Antibiotics & Analgesics 35
« Bronchodilators « Invasive ventilation - Lastly




Diagrams

Problems During OLV

Etiology

Hypoxemia

Intrapulmonary shunt during one-
lung ventilation

Sudden severe
hypotension

Surgical compression of the heart
or great vessels

Sudden changes in
ventilating pressure

Movement of endobronchial tube/
blocker, air leak

or volume

Arrhythmias Direct mechanical irritation of the
heart

Bronchospasm Direct airway stimulation,

increased frequency of reactive
airways disease

Massive hemorrhage

Surgical blood loss from great
vessels or inflamed pleura

Hypothermia

Heat loss from the open
hemithorax
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Table 59-18 Suggested Ventilation Parameters for One-Lung Ventilation

Parameter

Tidal volume

Positive end-expiratory pressure

Respiratory rate

Mode

Suggested Guidelines/ Exceptions
5-6 ml/kg Maintain:
Peak airway pressure < 35 cm H,0
Plateau airway pressure < 25 cm H,0
5cm H,0 Patients with COPD: no added PEEP

12 breaths/min Maintain normal Paco,; Pa-ETco, will usually increase 1-

3 mm Hg during OLV

Volume or pressure controlled Pressure control for patients at risk of lung injury (e.g., bullae,

pneumonectomy, post lung transplantation)

Severity of expiratory airflow obstruction & Grading:

Severit FEV FEF 25-75 Pao2 (mm |Pa Co2 (mm
Y (% predicted) (% predicted) Hg) Hg)
1) Mmild 65-80 60-75 > 60 < 40
(asymptomatic)
2) Moderate 50-64 45-59 > 60 <45
3) Marked 35-49 30-44 < 60 > 50
4) Sever (status <35 < 30 < 60 > 50
asthamaticus)
36



Diagrams

Table 59-9 Options for Lung Isolation

Options

Double-lumen tube

1. Direct laryngoscopy
2. Via tube exchanger
3. Fiberoptically

Bronchial blockers (BB)
Arndt

Cohen

Fuji

Univent tube

Endobronchial tube

Endotracheal tube (ETT) advanced into bronchus

Dr Azam’s Notes in Anesthesiology 2013

Advantages

Quickest to place successfully

Repositioning rarely required

Bronchoscopy to isolated lung

Suction to isolated lung

CPAP easily added

Can alternate OLV to either lung easily

Placement still possible if bronchoscopy not
available

Size selection rarely an issue

Easily added to regular ETT

Allows ventilation during placement

Easier placement in patients with difficult airways
and in children

Postoperative two-lung ventilation by withdrawing
blocker

Selective lobar lung isolation possible

CPAP to isolated lung possible

Same as BBs
Less repositioning compared with BBs

Like regular ETTs, easier placement in patients
with difficult airways

Longer than regular ETT

Short cuff designed for lung isolation

Easier placement in patients with difficult airways

Dr Azam’s Notes in Anesthesiology 2013

Disadvantages

Size selection more difficult

Difficult to place in patients with difficult airways
or abnormal tracheas

Not optimal for postoperative ventilation

Potential laryngeal trauma

Potential bronchial trauma

More time needed for positioning

Repositioning needed more often

Bronchoscope essential for positioning

Nonoptimal right lung isolation due to RUL
anatomy

Bronchoscopy to isolated lung impossible

Minimal suction to isolated lung

Difficult to alternate OLV to either lung

Same as for BBs

ETT portion has higher air flow resistance than
regular ETT

ETT portion has larger diameter than regular ETT

Bronchoscopy necessary for placement

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Difficult right lung OLV

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Cuff not designed for lung isolation

Extremely difficult right OLV
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Diagrams

« Complications related to single lung ventilation:

Pulmonary Cardiovascular | CO2 Insufflation
Effects Effects Effects

Hypoxaemia Hypotension Hypotension
Hypercapnia Hypertension Bradycardia
Impaired HPV Arrhythmias Co2 air embolism
Pulmonary Mediastinal Shift | Subcutaneous
Edema Emphysema
Atelectasis
Pneumonia

Complications more with Rt Lung as Vascular supply is 10%

more compared to the left side.

Table 59-13 Characteristics of the Cohen, Arndt, and Fuji Bronchial Blockers

Size

Balloon shape

Guidance mechanism

Smallest recommended ETT for coaxial use

Murphy eye

Center channel
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Cohen Blocker
9 Fr

Spherical

Wheel device to deflect the tip

9 Fr (8.0 ETT)
Present

1.6 mm ID

Dr Azam’s Notes in Anesthesiology 2013

Arndt Blocker
5Fr, 7 Fr,and 9 Fr
Spherical or elliptical

Nylon wire loop that is coupled with the
fiberoptic bronchoscope

5Fr (4.5ETT), 7 Fr (7.0 ETT), 9 Fr (8.0 ETT)
Present in 9 Fr

1.4 mm ID

Fuji Uniblocker
5Fr, 9 Fr
Spherical

None, preshaped tip

9 Fr (8.0 ETT)
Not present

2.0 mm ID
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Classification & characteristics of various Mapleson circuit

Dr Azam’s Notes in Anesthesiology 2013

Mapleson Other Names Configuration? Spontaneous Controlled Comments
Class
A Magill attachment i s ”,’, Equal to minute Very high and Poor choice during controlled
R T e m—— ventilation ( 80 mL/ |difficult to ventilation. Enclosed Magill system is
Brewihing D80 Mask kg/min) predict a modification that improves
efficiency. Coaxial Mapleson A (Lack
breathing system) provides waste-
gas scavenging.
B o 2 x minute 2-2%2 x minute
s ventilation ventilation
C Waters' to-and-fro Fal AP 2 x minute 2-2% x minute
ad ventilation ventilation
D Bain circuit i : 2-3 X minute 1-2 x minute Bain coaxial modification: fresh gas
ventilation ventilation tube inside breathing tube.
E Ayre's T-piece FGI 2-3 x minute 3 X minute Exhalation tubing should provide a
0 _ ventilation ventilation (I:E [larger volume than tidal volume to
=1:2) prevent rebreathing. Scavenging is
difficult.
F Jackson-Rees' i i 2-3 X minute 2 X minute A Mapleson E with a breathing bag
modification T ventilation ventilation connected to the end of the
breathing tube to allow controlled
ventilation and scavenging.

Dr Azam’s Notes in Anesthesiology 2013
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4. Classify vaporizers. Discuss the effect of altered barometric pressure on the performance of
vaporizers?

Vapour: A Vapour is the gaseous form of a substance which is liquid at room temperature

Vaporizer: A vaporizer is an instrument designed to change a liquid anesthetic agent in to its vapour and to add a controlled amount of this vapour to the

fresh gas flow.

Classification of vaporizer:

Oldest Classification: —
A. Method of regulating Output Concentration Older Classification: .
1. Variable Bypass A. Method of regulating Output Concentration

2. Measured Flow 1. Variable Bypass
2.  Measured Flow

B. Method of Vaporization o
1. Flow Over B. Method of Vaporization
2. Bubble Through 1. Flow Over
3. Flow over or Bubble Through 2. Bubble Through
3. Injection
C. Location .
1.  Outside the Breathing System C. Resistance
2. Inside the Breathing System 1. Plenum

2. Low resistance

D. Temperature Compensation _
D. Temperature Compensation

1. None _
2. By Supplied Hest 1.  Thermocompensation
3. By Flow Alteration 2. Supplied Heat

E. Specificity E. Specificity 3

1. Agent Specific 1. Agent Specific

2. MultipleAgent 2. MultipleAgent

Dr Azam’s Notes in Anesthesiology 2013

New Classification:

A. Method of regulating Output Concentration
1. Variable Bypass

2.  Measured Flow

B. Method of Vaporization
1. Fow Over

2.  Bubble Through

3. Injection

C. Temperature Compensation
1. Mechanica

2. Supplied Heat

3.  Computerized

40
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Enumerate the effects of chronic smoking & the anesthetics implications.Continuation: Dr Azam’s Notes in Anesthesiology 2013

Preoperative Preparation:
« Stop Smoking
« Dilate the airway using:
» Beta agonist
« Anti-cholinergics
« Theophylline
« Steroids
« Cromolyn Sodium
» Loosen the Secretions by:
« Airway hydration ( Humidification/Nebulization)
« Systemic hydration orally - 3 Liters
» Mucolytic agents & Expectorant drugs
« Antibiotics
« Remove secretions:
« Postural drainage
« Coughing
» Chest physiotherapy(percussion & Vibration)
Ancillary Measures:
» Treatment of co-existing disease
» Treatment of Cor-Pulmonale
 Pre-operative Digitalization
Patient Education, motivation & facilitation of
post operative care: Continuation:
» Psychological preparation
« Incentive spirometry & deep breathing exercise
« Exposure to secretion removal maneuvers
» Exercise
« Weight gain/reduction
« Diet supplements.

Dr Azam’s Notes in Anesthesiology 2013

Time course Beneficial effects
12-24 hours|Decrease carbon monoxide and nicotine levels

48-72 hours|Normalizes carboxy Hb levels. Improves ciliary
function, tissue oxygenation.

1-2 weeks |Decrease sputum production & improves smaller
airway function.

4-6 weeks |Improves PFT

6-8 weeks [Normalizes immune function, drug metabolism and
hepatic enzyme activity

8-12 weeks |[Reduces overall post-operative pulmonary
complications.

Post-operative Management:

Goals:

« To promote adequate analgesia

« To minimize the incidence of postoperative complications

« To prevent infections

« Chest physiotherapy & deep breathing exercise.

« Consider CPAP - Decreases WOB, Improves LV Compliance.

« Continuous administration of Local anesthetic with low dose opioids via
epidural catheter for post operative pain relief.
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57. What are the major causes of Hypoxemia? What is Hypoxic Pulmonary Vasoconstriction? How Dr Azam'’s Notes in Anesthesiology 2013

can general anesthesia worsens V/Q mismatch?

Five Causes of Hypoxemia ({ Pa0O2):
Hypoventilation

Low inspired Oxygen

Right to Left shunt
Ventilation-Perfusion mismatch
Diffusion impairment

OhWONPE

Five Causes of Hypoxemia ({ PaO2):

Hypoventilation: Low inspired Oxygen: _ — _
« P(A-2)02 is normal « A decrease in Barometric Right to Left.s.hunt: Ve_ntllatlon—Perfusmn
- PaCO2 is elevated ( Hypercapnia) pressure (High Altitude) » Healthy Individuals: : mismatch: :
. A decrease in FIO2 - « A portion of the bronchial « V/Q mismatch is the
Causes of Hypoventilation: accidental disconnection circulation (blood supply most common cause of
« Depression of CNS by drugs to the conducting zone hypoxemia in disease
_ y of the ETT, leak or fthe ai ot
« Upper airway obstruction exhausted central supply EI g 3|rv_vay§)tvet?]ous state.
« Disease of Neuromuscular fO2 ood drains into the
unction 0 pulmonary vein
JD' f . | « A portion of coronary \4
* Disease O. respiratory muscles circulation venous blood Diffusion impairment:
« Abnormality of the chest wall i . :
: drains through the « PaCO?2 is normal
« Disease of motor neurons of the hebesi ins into th )
- : thebesian veins into the « P(A-a)02 is normal at rest
brain stem/SplnaI cord left ventricles but mav be elevated
« Inflammation, trauma or « Congenital abnormalities: duri y .
hemorrhage in the brain stem . TOF, uring exercise
« VSD + PAS
: T . : . « Intrapulmonary
Hypoxic pulmonary vasoconstriction is a paradoxical, physiological fistulas
phenomenon in which pulmonary arteries constrict in the presence of
hypoxia without hypercapnia, redirecting blood flow to alveoli with a higher
oxygen content.
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Pathophysiology of Bronchial Asthma:

Allergic (Extrinsic) Idiosyncratic intrinsic
Antigenic Non Antigenic
Dust Infection
Pollen Pollution
Animal dander Exercise
Cold
L Psychogenic
IgE

l

Release of trigger agents

e S .
) Leukotrines C,, Dy E, Neurogenic reflex (vagal)

ii) Histamine

i) Prostaglandins F,, E,, D,
iv) Bradykinin

v) Thromboxane A,

vi) Platelet activating factor

Hypeirritable inflammatory airway

N

1) Broncholpasm
2) Edema of bronchial — inflammatory
cell infiltration

3) Mucus secretion = thick and tenacious

}

Results in

5) Increase in airway resistance
6) Decrease in forced expiratory

volume and flow rates

function
4) Changes in elastic recoil

Dr Azam’s Notes in Anesthesiology 2013
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Severity of expiratory airflow obstruction & Grading:

1) Hyperinflation of lungs, and thorax
2) Increased woks of breathing( WOB )
3) Alteration in respiratory muscle

Severit FEV FEF 25-75 Pao2 (mm Hg) |Pa Co2 (mm Hg)
Y (% predicted) (% predicted) g 9
1) Mild 65-80 60-75 > 60 <40
(asymptomatic)

2) Moderate 50-64 45-59 > 60 <45

3) Marked 35-49 30-44 < 60 > 50

4) Sever (status <35 <30 < 60 > 50
asthamaticus)

Table 59-13 Characteristics of the Cohen, Arndt, and Fuiji Bronchial Blockers

Cohen Blocker
Size 9 Fr
Balloon shape Spherical

Guidance mechanism Wheel device to deflect the tip

Smallest recommended ETT for coaxial use 9 Fr (8.0 ETT)
Murphy eye Present
Center channel 1.6 mm ID

Arndt Blocker
5Fr, 7 Fr,and 9 Fr
Spherical or elliptical

Nylon wire loop that is coupled with the
fiberoptic bronchoscope

5 Fr (4.5 ETT), 7 Fr (7.0 ETT), 9 Fr (8.0 ETT)
Presentin 9 Fr

1.4 mm ID

Fuji Uniblocker
5Fr, 9 Fr
Spherical

None, preshaped tip

9 Fr (8.0 ETT)
Not present

2.0 mm ID
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Table 59-9 Options for Lung Isolation

Options

Double-lumen tube

1. Direct laryngoscopy
2. Via tube exchanger
3. Fiberoptically

Bronchial blockers (BB)
Arndt

Cohen

Fuiji

Univent tube

Endobronchial tube

Endotracheal tube (ETT) advanced into bronchus

Dr Azam’s Notes in Anesthesiology 2013

Advantages

Quickest to place successfully

Repositioning rarely required

Bronchoscopy to isolated lung

Suction to isolated lung

CPAP easily added

Can alternate OLV to either lung easily

Placement still possible if bronchoscopy not
available

Size selection rarely an issue

Easily added to regular ETT

Allows ventilation during placement

Easier placement in patients with difficult airways
and in children

Postoperative two-lung ventilation by withdrawing
blocker

Selective lobar lung isolation possible

CPAP to isolated lung possible

Same as BBs
Less repositioning compared with BBs

Like regular ETTs, easier placement in patients
with difficult airways

Longer than regular ETT

Short cuff designed for lung isolation

Easier placement in patients with difficult airways

Dr Azam’s Notes in Anesthesiology 2013

Disadvantages

Size selection more difficult

Difficult to place in patients with difficult airways
or abnormal tracheas

Not optimal for postoperative ventilation

Potential laryngeal trauma

Potential bronchial trauma

More time needed for positioning

Repositioning needed more often

Bronchoscope essential for positioning

Nonoptimal right lung isolation due to RUL
anatomy

Bronchoscopy to isolated lung impossible

Minimal suction to isolated lung

Difficult to alternate OLV to either lung

Same as for BBs

ETT portion has higher air flow resistance than
regular ETT

ETT portion has larger diameter than regular ETT

Bronchoscopy necessary for placement

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Difficult right lung OLV

Does not allow for bronchoscopy, suctioning or
CPAP to isolated lung

Cuff not designed for lung isolation

Extremely difficult right OLV
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saturation in the post operative period. Discuss the causes & Management.

7. A 30 year old female ASA grade | following exploratory laparotomy is not maintaining oxygen

Dr Azam’s Notes in Anesthesiology 2013

Definition: Hypoxia is defined as inadequate oxygen supply to the cells and tissues of the body.  pecreased FRC:

Values: Sao2 < 90%, PaO2 < 60%

Causes of Post operative Hypoxia & its treatment: ( 12 Causes)

Low Inspired concentration of O2:

« When FIO2 is < 0.21%. The treatment would be giving high inspired oxygen through Venturi
mask.

Airway obstruction:

« Pharyngeal obstruction: Treatment would be Head tilt & chin lift.

« Laryngeal obstruction: treatment: Lift the chin while the head is on a pillow or displace jaw
forward. Alternating lifting and relaxing the chin will, relax the strap muscle of the neck.

« Attempt to facilitate ventilation of gentle positive pressure via mask. When conservative
measures are not effective in breaking spasm within 1min, then a muscle relaxant should be
given L.V. Scoline 1.5mg/kg injected

« Bronchospasm: Bronchodilators like Beta agonist, Anticholinergics, Theophylline
andSteroids

Post operative shivering:

« May also cause hypoxia. Treatment is Oxygen therapy

Sudden reduction in cardiac output:

« Can contribute to hypoxemia. Treatment: Watch out for bleeding & dehydration. Give IV
fluids, blood replacement.

Diffusion Hypoxia:

« At the end of surgery when both oxygen & nitrous oxide stopped at the same time. Where
N20O diffuses back into the alveoli. Treatment is to give oxygen after cutting off N20.

Type of Surgery:

« Patients with abdomino-thoracic procedures will not respire adequately because of pain on
deep inspiration. Treatment would be adequate analgesia with opioids or NSAIDS or
through the epidural.

Ventilation Perfusion Mismatch:

« Seen in Pulmonary edema (Treatment will be fluid
restriction, diuretics & oxygen therapy Positive
pressure ventilation.), Infections( Antibiotics),Obesity
(incentive spirometer & deep breathing exercises),
aspiration(postural drainage, nebulization incentive
spirometer & deep breathing exercises.)

Right to left intrapulmonary shunts:

« Most common cause is Atelectasis. Treatment would
be Deep breathing exercise, Chest physiotherapy
humidification of inspired gases, coughing &
Incentive spirometer.

Drug Overdosage:

« Like opioids, muscle relaxants, in adequate reversal.
Treatment would be titrated dosage of opioids & to
wait for adequate reversal.

Pulmonary Embolism:

» Lower limb surgeries, prolonged
immobilization.treatment would be DVT stocking,
early mobilization, DVT prophylaxis.

Pneumothorax:

» Result of direct injury to lungs or rib fracture.

» Treatment is 100% oxygen, insertion of chest tube &
intercostal drainage & IPPV.

« Usually seen under Anesthesia. _ _
following headings:

1. Definition
2. values

its management.

GRID: Question needs answered under

3. 12 Causes of Post operative Hypoxia &

Dr Azam’s Notes in Anesthesiology 2013
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3. Pulmonary Function Test

S~

[Specific Test - PFT | —_

_— T—— —

DrA s N. in A ] 201
Non-Specific - Bed Side Test r Azam’s Notes in Anesthesiology 2013

Test of Ventilation Test of Distribution of Ventilation Test of Diffusion Test of Perfusion Other Tests
Single Breath N2 elimination Test l ) o
Multi-breath N2 wash out test Carbon Monoxide Diffusing
Radio-active Xenon distribution Capacity . .
radio-active Xenon
Static Test Dynamic Test mJeCftlon )
Non-Specific - Bed Side Function: I\R/Iadlo-nucleotldted iodi
eAnatomical » Breath Holding test acro-aggragated lodine
Measurements « Snider’s Match Blowing test «Split Lung Function Test
Function easures rate of tlow of as « Auscultation over the trachea eradio-active Scanning
N | . \?vpfllii/gmomanometer «Pulmonary artery occlusion
. « Walk test
4 Volumes 4 Capacites MBC/MVV . Stair case test test
TV VC FEV : *ABG
IRV TLC PEFR *A-a Gradient
ERV FRC MMEFR 25 to 75 % ‘Raw
RV IC Respiratory Muscle Strength «Compliance
Variable
Norma Ton | oot | mewy, | momcs | Resticie
Fixed Obstruction obstruction disease obstruction obstruction
Variable Extra-Thoracic Obstruction g:
E-Expiration is normal &
Flow 8 24/
Volume T — Variable Intra-Thoracic Obstruction 2% -
Loops \ |-Inspiration is normal 5
- . 4-
Restrictive Lung Disease 6
I I 1 T
0 50 100 -
Volume / Ansesthesia
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FRC
 Volume of air remaining in the lung
after normal expiration
« measured by:
« N2 washout technique
 Helium dilution
» Body Plethysmograph
« FRC increased:
» Obstruction of airways
« Emphysema
« PEEP
« FRC decreased:
« Under Anesthesia
« post op old age

Pulmonary Function Test

» Spirometer can measure - VT,IRV,
ERV, VC, IC, FEV & MBC

« Cannot be measured by Spirometer
-RV, TLC & FRC

Static Test

VT - Tidal Volume
« Total Volume of air inspired & Expired in each breath
» measured by wright’s Respirometer

IRV - Inspiratory reserve volume

« Volume of air that can be inspired after normal
inspiration.

ERYV - Expiratory reserve volume

: : « Obesit
« Volume of air that can be expired after normal . smokizg
expiration « Lithotomy

« |t reflects the thoracic muscles, abdominal muscle
& thoracic mobility

RV - Residual Volume
« Volume of air remaining in the lung
after maximum expiration
« Measured by
« N2 washout technique
 Helium dilution technique
VC - Vital Capacity
« Most commonly measured
« volume of air that can be expired after maximum inspiration i 5 7%
« can be measured by - spirometer

« Abdominal distention
» Lap surgeries

TLC
« Total volume of air in lung after
maximum inspiration.
« TLC decreased:
« Pulmo fibrosis
« Obesity
« weakness of inspiratory muscle

« BSA: Male- 2.6l/m2 Female - 2.1l/m2 o
« Agiven VC is abnormal if < 80% of predicted value
« VC: decreased - in pregnancy, Pulm fibrosis o o
« Emphysema
« ch.Bronchitis et | I\ & .\ I
. asthma e e ]
- Abdominal pain cpL |\
« can be <70 to 75% in upper abdominal surgery ' 2,26° e B T
» <50 to 55% in lower abdominal surgery ! =

« Position: Lithotomy Vc < 18%
e VC= 3 X VT for effective cough
» Decrease in VC means decreased ability to cough and post operative complications

Dynamic Tests

MBC or MVV

« Max volume of air that can be breathed per
minute by voluntary effort

« normal - 160L/min to 180 L/min

MBC is decreased in:

« old age

« emphysema

» bronchospasm

« bronchiolar obstruction

FVC & FEV

FVvC

» Assess the expiratory ability

« max volume of air that can be
exhaled forcefully and rapidly after
maximum inspiration

« measured by Spirometer and fast
moving Kymograph

« FVC done over 4 sec

« reflects the relationship between
Flow & resistance

FEV1

« Max volume of gas exhaled during
the 1st second of FVC maneuver

« FEV1 =83% of VC

FVC is decreased in:
« Atelectasis

« Fibrosis

« muscle weakness

« abdominal swelling
* pain

In healthy patients
FvC=VvC
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PEFR:

« After max inspiration patient exhales as forcefully
as he can and the max flow rate is measured
and expressed in It/min and It/sec

« Normal:

« 450-600 L/min
« 300 - 500 L/min
» Measured by Wright’'s Respirometer
Pneumotachygraph

PEFR is decreased in:

» Obstructed Airway

Values less that 200 It/min suggest impaired cough

and increased likely hood of post op pulmonary

complications

MMEFR ( 25% to 75%):

» Flow measured in middle half of FVC
« obtained by dividing the volume of gas
between 25 - 75% by corresponding

elapsed time
« Normal =4 to 5 L/sec
Importance
« more sensitive of small airway
obstruction or disease

Respiratory Muscle weakness:

« Itis evaluated and measured by
maximum static respiratory
pressure

« PImax =-125 cm of H20 - normal

« If PImax = -25 inability to take deep
breath

« PEmax =+ 200 cm of H20 - normal

o If PEmax = + 40 cm of H20
severely impaired coughing ability

» seen in Emphysema
« predictor of successful weaning
« Evaluation of NM disorder

Dr Azam’s Notes in Anesthesiology 2013

Condition FEV1 FVC FEV1 /FVC
Airway obstruction (asthma, bronchitis) Decreased |Normal Decreased
Stiff lungs (pneumonia, pulmonary edema) |Decreased [Decreased |Normal
Respiratory muscle weakness (myasthenia,Decreased |Decreased Normal
myopathies)
Obstructive Restrictive

FEVI Decreased Decreased

FvC Normal Decreased

FEV1/FVC Decreased Normal

FRC Increased Decreased

TLC Increased Decreased

(Raw)airway resistance [Increased Normal

MMEFR Decreased Normal

MBC Decreased Normal

PEFR Decreased Decreased

Flow-Volume Loops

® Provide a graphic analysis of flow at various lung volumes
* Used to differentiators between patients with upper airway and lower airway obstruction
* Flow is charted on Y-axis

* Volume is charted on X axis

* Patient is asked to inhale fully to TLC and then perform a FVC maneuver. This is followed

immediately by a maximum inspiration back to TLC
* The ratio of expiratory flow to inspiratory flow at 50% of VC is normally 1 (mid VC ratio)
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20. Classify Anti-Hypertensive drugs. Describe anesthetic management of hypertensive episode
during anesthesia

Oral Anti-Hypertensive Drugs - Classification

l

Diuretics:

Sympatholytics:

——3» Adrenergic receptor blockers:
I. Beta Blockers:
—> Thiazide:

o 1. Atenolol
. Chlorth|a2|de_ _ 2. Metoprolol
. Hydrochlprth|a2|de 3. Acebutolol
. Chlorthal_ldone 4. Timolol
 Indapamide 5. Esmolol
» Metalazone 6. Nadolol

II. Alpha Blockers:
A. o1+ a2 Phenoxybenzamine
B. ai Prazosin, Doxazosin

-3 Potassium Sparing:
» Spironolactone
« Triamterene

o Amiloride Terazosin
. o+
A. Labetalol
Loop Diuretics: B. carvedilol

« Furosemide
. Torasemide —
» Ethacrynic acid
« Bumetanide

Central a2 Agonist:
 Clonidine

» Methyldopa

» Guanabenz

3 Post ga'ng‘aliionic blockers:
« Guanithidine
« Reserpine

Dr Azam’s Notes in Anesthesiology 2013
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VVasodilators:

Calcium Channel Blockers:

» Benzothiazepines: Diltiazem

« Phenylalkalamines: Verapamil

« Dihydropyridines: Amlodipine,
Nifidipine, Nicardipine, Felodipine

—>
ACE Inhibitors:

« Captopril, Enalapril,
Lisinopril,Ramipril

—

Angiotensin-receptor Antagonist:
« Losartan, Valsartan, Telmisartan

> Direct Vasodilators:
« Hydralazine, Minnoxidil
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Indications Drugs Dose Onset Duration
For patient with good LV function t Esmolol IV 0.5mg/kg over /min 1min 12-20min
HR Cl in bronchospastic disease 50-300pg/kg/min
Labetalol 5-20mg 1-2min 4-8hr
Propanol 1-3mg 1-2min 4-6hr
Ca+2 channel blockers Nicardipine 0.25-0.5mg 1-5min 3-4 hr
Myocardial ischemia « reflex Nifedipine (S/L) 10mg 5-10min 4h
tachycardia
Mod to severe HTN — most rapid Nitroprusside 0.5-10pg/kg/min 30-60 sec 1-5min
Nitroglycerine 0.5-10pg/kg/min 1min 3-5min
Sustained control of BP « delayed Hydralazine 5-20mg 5-20min 4-8hr
onset reflex tachycardia Phentolamine 1-mg 1-10min 20-40mm
Enalaprilat 0.625-1mg 6-14min 4-6h
ACE Inhibitors Fenoldopam 0.1-0.6 pg/kg/min 5 min 5 min

Dr Azam’s Notes in Anesthesiology 2013
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Goldman's Cardiac Risk Index - 1977.

Dr Azam’s Notes in Anesthesiology 2013

i. |Age> years 3}
ii. Ml in previous 6 months 10
iii. |S3gallopor 1JVP (0-3 cm) 11
iv. |Important aortic stenosis 3
\v. |Rhythm other than sinus, Pac on last preoperative 7
vi. [>5PVC/min at any time before 7
vii. [Pa02, < 60 or PaCO2 > 50mm Hg, 3
K<3.00 mEg/L or HCO3 < 20 mEq/I
BUN > 50 or Cr> 3 mg/dl. Abnormal SGOT, signs of chronic liver disease, bed ridden from
non-cardiac cause
viii. Intraperitoneal, Intrathoracic, aortic surgery 3
iX. |[Emergency operation 4
Total 53
Class| 0-5 points (low risk)
Class|| 6-12 points (intermediate risk)
Class 11 13-25 points (high risk)
Class 1V > 26 points (very high)

Dr Azam’s Notes in Anesthesiology 2013
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Detsky’s Modified Cardiac Risk Index- 1986
Risk of perioperative reinfarction in patients with recent Ml:

i. |Age> 70years S
ii. [MI < 6 months 10
iii. [MI > 6 months S Duration since last MI Re-infarction rate
iv. [Unstable angina 10
v. _[Pulmonary edema < 1 week |10 with in 3 months 30%
vi. [Pulmonary edema in the past|5
vii. |Non sinus rhythm PAC S 3 -6 months 15%
Viii. [CCVSA class 111 10
iX. [CCVRAclassIV 20 > 6 months 6%
X. |Critical As 20
Xi. [Emergency operation S
Xii. [Poor general status 5

Total 120

Lee’s revised Cardiac Risk Index-- 1999.

(Assign one point to each of the following variables)

i. |Highrisktype of surgery (intra-peritoneal, intra-thoracic or suprainguinal vascular
procedures.

ii. |History of IHD (history of MI, positive exercise test, current complaint of ischemic chest pain
or use of nitrate therapy of ECG with Q waves)

iii. |History of CHF

iv. |History of cerebro-vascular disease

V. |Insulin therapy for diabetes

vi. |Preoperative serum creatinine > 2.0 mg/gl

Class| = O factors,

Class |l = 1 factor

Class |1l = 2 factors

Class |V = >2 factors
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Algorithm of cardiac evaluation for non cardiac surgery as recommended by ACC/AHA 2007
guidelines on perioperative CVS evaluation.

Nead for emergency . 2 boegp|  PEemiOpermtive surveillance
noscardiss sungery” ¥ T.Ol‘. & Openiting room sl postopesative risk
(Class L LOEC) stratification and sk fictor
I mEInagement
No
Actlve carndiac | —— PN z
@ ‘: m:;:;k o Yes Evaluate and treat per » Consider
(Class L LOE B} ACC/AHA guidelines aperating rcen
No
| —_— Procoed will
o Low risk surpery Yes phn:nd n;;e:'y
l (Class L LOE B)
No
Good functiomal capacity (MET level p
groater the or equal 1o 4) wehoo! jr— ey - ——) lﬁ'nc:d with
symptomst (Class I LOE B) seamrlai it
No or usknown
1 or 2 clmical
3 o muee chinical ik "I‘-"““‘ No elincal
risk factorst Nochnica
| Intermediate | risk factont
Vascul risk swgory
msmelua i . letermedate risk Cliss 1,
Vascular surgery surgers LOER
Class 1la,
LOE B 1 v
Proceed with
Consider testing 1f 1t will :
ey Proceed vith planned surgery with HR control§ (Class Ula, LOE B) planred surgery
or consider nonmvasive testing (Class Iy, LOE B) if is will change management
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Cardiac Risk* Stratification for Noncardiac Surgical Procedures

Risk Stratification
Vascular (reported cardiac risk often more than 5%)

Intermediate (reported cardiac risk generally 1% to 5%)

Lowf (reported cardiac risk generally less than 1%)

» Combined incidence of cardiac death and nonfatal myocardial infarction.

Procedure Examples

Aortic and other major vascular surgery
Peripheral vascular surgery
Intraperitoneal and intrathoracic surgery
Carotid endarterectomy

Head and neck surgery

Orthopedic surgery

Prostate surgery

Endoscopic procedures

Superficial procedure

Cataract surgery

Breast surgery

Ambulatory surgery

T These procedures do not generally require further preoperative cardiac testing.
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[6. Supraglottic devices| Dr Azam’s Notes in Anesthesiology 2013

Supraglottic airway devices are devices that ventilate patient by delivering/anesthetic gases/O2 above the level of the vocal cords and are designed to
overcome the disadvantages of Et - Intubation.

Advantages: Classification of SGA(Supraglottic Airway):
« Avoidance of laryngoscopy Based on:
« Less invasive for respiratory tract « Presence or absence of cuff
- Better tolerated by patients « Oral/nasal route of insertion
« Placement is easier « Anatomic location of the distal portion (sealing mechanism)
 Improved hemodynamic stability in
emergence « Cuffed perilaryngeal sealers: E.g Ambu laryngeal mask, SSLM(softseal laryngeal mask), ILA(intubating
« Less coughing laryngeal airway), LMA, ILMA(intubating laryngeal mask airway).
« Less sore throat » Cuffed pharyngeal sealers: E.g CobraPLA (Cobra perilaryngeal airway)
« Less incidence of bronchospasm « Cuff less pre-shaped sealer: E.g SLIPA

« Hands free airway
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Supraglottic devices.continuation:

Cuffed perilaryngeal sealers

Cuffed pharyngeal sealers

Cuff less pre-shaped sealers

Without directional sealing

With directional sealing

Without esopheageal sealing
cuff

With esopheageal sealing
cuff

laryngospasm,
Well tolerated at lower anesthetic levels

« Decreased risk of
regurgitation

» Pressure exerted
perpendicular to airway
channel

» Provides access to
esophagus

Devices LMA, ILMA, SSLM, AMBU LM, ILA PLMA Proseal LMA COPA, COBRAPLA, Laryngeal tube, combitube, SLIPA, I-GEL
easy tube
Sealing relies on simple opposition of the cuff sealing site is at or around the | Pharyngeal cuff seals at the base of the tongue Anatomically preshaped hollow
mechanism that surrounds the larynx entrance of the larynx airway which seals the outlet
from the pharynx at the base of
the tongue to the esophagus,
as a result of the resilience of
the walls of the shaped airway
Advantages « Minimal risk of precipating « Higher seal pressure « Better sealing pressures « Minimizes aspiration risk « Easier to use,

« Able to insert through limited
mouth opening

« Hollow structure provides
protection for aspiration

« Pre-shaped provides specific
positioning and a stable
airway

Disadvantages

Low seal pressure

Little storage space for regurgitated
liquid

Increased risk of GE insufflation.

« Harder to insert

« More easily rotated out of
position

« Folding of tip can occur
upon insertion, occluding the
drainage tube.

« No sealing of the
downward outlet increasing
the risk of GE aspiration.

« No protection from
aspiration

« Increased need for
repositioning

« Increased mucosal trauma
due to stiffer tube

« Congestion of tongue with
excessive increase in cuff
pressure and potential lingual
nerve damage

« Increased need for
repositioning

« Difficult to select proper size

« Less flexibility in positioning

« Not for use in abnormal
airway anatomy.
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15. Inhalation Grid

Dr Azam’s Notes in Anesthesiology 2013

PARAMETERS HALOTHANE ENFLURANE ISOFLURANE SEVOFLURANE DESFLURANE Nitrous Oxide N20
HISTORY SUCKLING - 1951 E = Epilepsy S =Steal, L= « S =not to be used with o Priestly - 1772
Laryngospasm Soda Lime « Fresh Blue cylinder
« sevoflurane appeared (750 - Psi)
in the literature in 1971 e PinIndex = 3,5
« Introduced into clinical
practice initially in
Japan in 1990
BASIC 2-CHLORO,2-BROMO,111- Clear colourless 1,1,1,3,3,3-hexafluoro-2- « Laughing gas
PHARMACOLO TRIFLUROETHANE liquid with a (fluoromethoxy)propane « Colourless
GY sweet smell « Odorless
(should be « Obtained by heating
protected from Ammonium nitrate at
light). 240 degree
centigrade
PHARMACOKIN | MAC = 0.75%, Boiling point = MAC = 1.63%, | MAC =1.17%, MAC = 2%(1.8%), MAC = 6.6%, Boiling | MAC = 104%, Boiling
ETICS 50.2,Blood-gas coefficient = 2.54 Boiling point = Boiling point = Boiling point = point = 22.8,Blood- point = - 88,Blood-gas
Clear colourless liquid, available in 56.5,Blood-gas | 48.5,Blood-gas 58.5,Blood-gas gas coefficient =0.42 | coefficient = 0.46
Amber bottle. coefficient = coefficient = 1.40 coefficient = 0.69 (Blood -gas
PRESERVATIVE: 0.01% Thymol 1.90 ( Hence speeds coefficient close to
used to prevent decomposition to Induction & recovery) N20)
light. Special vaporizer
organic odour TEC-6
PHARMACODYNAMICS
CNS TICP, | CMRO2 25% Convulsions, T depress CNS, Not « Sevoflurane of 0.5 to 1.0 MAC — maintains . T CBF,
CBF, | CMRO2 | epileptic & not an auto regulation . TICP,
analgesic . T CBF, « T CMRO2
. TICP,
« | CMRO2
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PARAMETERS HALOTHANE ENFLURANE ISOFLURANE SEVOFLURANE DESFLURANE Nitrous Oxide N20
RS « T PaCoO2, « Inhibit HPV, - irritating to airways | « Pleasant to inhale, « LTV,
« Bronchodilator, « 1L MV, - leading to « L MV, « Inhibits Carotid body
« 1TV, « Respiratory coughing & « TRR. hypoxic drive
. TRR, depressant laryngospasm « Abolishes HPV Extremely irritating to airways, | « Pulmonary
« T alveolar ventilation « 1TV, « T Secretion (bronchial & Salivary) vasoconstriction - T
- TRR, « Potent respiratory depressant PVR
« |l FRC « LTV,
« Hypoxemia « TRR,
« L MV
CVS « Sensitizes heart to catecholamines | « T heart rate o T Heartrate « L SVR « Direct Myocardial
« | Myocardial oxygen consumption | « | BP « | Myocardial 02 « Dose dependent decrease in CO | Myocardial depressant
& depressant « | Cardiac consumption contractility
« | coronary blood flow, output « Hypotension « | SVR,
« | Heartrate o | LV after « Potent coronary « | cardiac work
load vasodilator & « Causes coronary vasodilatation
Coronary Steal « DOES NOT SENSITIZES TO EXOGENOUS
Phenomenon MYOCARDIUM
« DOES NOT
SENSITIZES TO
EXOGENOUS
MYOCARDIUM
NEUROMUSCUL | « Muscle relaxant « Relaxation of Analgesic
AR « Relaxes uterine muscles all abdominal
« Causes halothane shakes muscles
« Relaxes
uterine
muscles
« Augments
muscle
blocking
agents
KIDNEY « L GFR
« IRBF
LIVER « |HBF, Minimal or No change in portal vein flow
« | Clearance Compensated by
An Increase in hepatic artery blood flow
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PARAMETERS HALOTHANE ENFLURANE ISOFLURANE SEVOFLURANE DESFLURANE Nitrous Oxide N20O
METABOLISM « 3 weeks to clear Only OXIDATIVE
« Oxidative & P-450 & 2EI ( Hepatic)
« reductive (<1%)
Enzymes Responsible:
« P-450 & 2EI ( Oxidative) o TFA- o TFA-trifluroacetic « Hexafluro isopropanol, | « TFA-trifluroacetic
« CYP 2A6 & CYP 3A4 (Reductive) trifluroacetic acid Inorganic Fl acid
« Metabolites are TFA-trifluroacetic acid & .
acid & Inorganic CI,FI, Br Inorganic FI
ELIMINATION « 60 to 80 % via Lung Mostly Lung « Mostly Lung « Mostly Lung By Lung
« 20% metabolized in liver
OTHERS « Hepatotoxicity - results in Hepatic production of | « Rapid awaking compound A N20 Toxicity,
POINTS necrosis carbon [fluoromethyl-2,2- N20 impurities
monoxide - difluoro-1- irreversibly oxidizes
due to Soda (trifluoromethyl)vinyl cobalt atom of Vit
& Baralyme ether]also called PIFE B12 inhibiting B12-
leading to T (pentafluoroisopropenyl dependent Enzyme
Temperature fluoromethyl ether) and Bone marrow
Compound B [1,1,1,3,3- depression
pentafluoro-2-
(fluoromethoxy)-3-
methoxypropane] also
called PMFE
(pentafluoromethoxy
isopropyl fluoromethyl
ether) on contact with the
soda lime
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PARAMETERS HALOTHANE ENFLURANE ISOFLURANE SEVOFLURANE DESFLURANE Nitrous Oxide N20O
CONTRAINDICA | Malignant Hyperthermia (MH) Epilepsy, MH, & | MH, Coronary Steal MH, Its toxic hence MH, Causes « Itis 35 times more
TIONS Renal Failure avoided in Renal,hepatic, | Laryngospasm - soluble than N2.

& brain tumors hence not used in « So fills & expand
children under 2 any air-containing
years of age cavities:

Air Embolism,
Pneumothorax,

Intracranial air, Lung
Cyst, Intraocular air
bubbles,
Tympanoplasty,
Endotracheal tube cuff

61

Dr Azam’s Notes in Anesthesiology 2013



Venturi Mask: Flow rates & percentages:

OXYGEN OXYGEN FLOW AIR ENTRAINMENT
CONCENTRATION(%)|(L/min) (L/min)

24 Blue 2-4 50-100

28 White 4-6 40-60

32 Orange 6-8 56

36 yellow 8-10 40

40 Red 8-12 24-36

60 Green 12 33

A ——

Increages lhe porioperalive complications.

HYFERTENEZIGN

v

INCREASED MYDCARDIAL

WALL TENSION

I L

—

OXYGEN DEMAND

INCREASED MYOCARDEAL ‘ |

LtEFT YENTRICULAR
HYPERTROPHY

v

v

CORONARY
INSUFFICIENCY

)

HEAAT FAILURE
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INFARCTION DYSRHYTHMIA

1
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Thera |s Increasesd sequelas of hypsttenston, such as heart lailure, schaemic hear disease, renal fallure whloh
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Table summarizes simple acld base disorders and expected compensation:

Primary Effect - ExpeciedBange Limits
Acid-Base Primary Defect o Compensatary of of
Disordar pH Responae Compensation Compensalion
Resplratory Hypoventlation ] HCO; T[HCO,]= [HCO,}=
Acidosis (TPCD,) Genaralion 1-4 mECA. for each 45 mEgL
' ' WmmHg T PCO, '
Resplratory Hyperventilation T HOO, 4 [HCO,] = [HCO,1=
Alkalosis {T FCO,) : plicn 2.5 mEgh. Jor each 12415 mEYL
10 Hg L PCO,

Metabollc Loss of HCO, or 1 Increase in TPCO,= PCO,=
Acldosia gain of B+ (T HCO,) Venlilation {J- PCO,) 1 HHCO3-)+8 214 mimHy .
Melabolic Gain ol HCO, or T Decrease in TPCO, = PCO, =
Alkalosls loss of H* Wenlilalion (0.8 mim Hg for each 55 rmin H

tl. HCO) (tFCO,) 1 mEg/L { [HCO,]
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Table 6. Antlhyperiensive Druges Used in Pragnancy

T Ty

Suggestod drug

Commonte

Caniral g-agonlsls

-

Matiyldopa Is  lhe  drug o cholce

recommended by the NHBPEPR Worklng
Group

[-htochers

Alancolol and metopralal appear ta ba safe and
elfeclive  In_ lale pregnancy. Lanatalol

hydrechlorids alan appears to be alfactive (o-
“and B-blockers)

Caloium anlagoniate

Pctentlal synergism  with magneshan  sulfrle

may lead 1o precipitous hypotenalon

Y ACE  Inhibilors, angkolenzin N

receplors

Fetal sbnormalilies, Including deslh, can be

Dlurstica

bockers gaused, and lhese-drugs should nod ko usad
: In pragnancy
Ciurelics  are -recommended  for  chrehic

hyparension Il proscribed befora gestatlon or
It pafiants appear to be sall-sens|live. They
aré ot rasammended In preastampsla

1 Direct vasodlisiors

Hydralazine hydroctorkde ls e paranlaral
wdryg of choles besed on g long hislary ol
sgigly and slflcacy.
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Table 56-1 Anticoagulant Agents

Plasma Stop before Prolongation
Drug Site of Action Route Half-life Excretion Antidote Procedure of PT/aPTT
Unfractionated lla/Xa IV/ISC 1.5 hr Hepatic Protamine 6 hr No/Yes
heparin
LMWH Xa SC 4.5 hr Renal Protamine (partial 12-24 hr No/No
reversal)
Streptokinase Plg \Y 23 min Hepatic Antifibrinolytics 3hr Yes/Yes
t-PA Plg \Y, <5 min Hepatic Antifibrinolytics 1 hr Yes/Yes
Warfarin Vitamin K—dependent Oral 2-4 days Hepatic Vitamin K 2-4 days Yes/No
factors rfVila

PCCs

Plasma
Pentasaccharide Xa SC 14-17 hr Renal rfVila 4 days No/No
Bivalirudin lla \Y% 25 min Hepatic None 2-3 hr Yes/Yes
Argatroban lla \% 45 min Hepatic None 4-6 hr *Yes/Yes
Hirudin lla vV 1.5 hr Renal PMMA, dialysis 8 hr *Yes/Yes
APC Va/Vllla \Y 2 hr Hepatic None 12 hr No/Yes
Ximelagatran lla Oral 3hr Renal None 24 hr Yes/Yes

*Argatroban and lepirudin may increase the normal PT 4 to 5 seconds.

APC, activated protein C; HIT, heparin-induced thrombocytopenia; IV, intravenous; LMWH, low molecular weight heparin; PCCs, prothrombin complex concentrates; Plg,
plasminogen; PMMA, polymethyl methylacrylate; rFVlla, recombinant factor Vlla; SC, subcutaneous; lla, thrombin; t-PA, tissue plasminogen activator.
From Roberts HR, Monroe DM, Escobar MA: Current concepts of hemostasis: Implications for therapy. Anesthesiology 100:722-730, 2004, with permission.
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Table 56-2 Antiplatelet Agents

Drug Site of Action Route Plasma Half-life = Metabolism Antidote Stop before Procedure  Prolongation of PT/aPTT
Aspirin COX 1-2 Oral 20 min Hepatic None 7 days No/No
Dipyridamole  Adenosine Oral 40 min Hepatic None 24 hr No/No
Clopidogrel ADP Oral 7 hr Hepatic None 5 days No/No
Ticlopidine ADP Oral 4 days Hepatic None 10 days No/No
Abciximab GPllb-llla \Y 30 min Renal None 72 hr No/No
Eptifibatide GPllb-llla \Y 25hr Renal None 24 hr No/No
Tirofiban GPllb-llla \% 2 hr Renal Hemodialysis 24 hr No/No

ADP, adenosine diphosphate; COX, cyclooxygenase diphosphate; IV, intravenous; GP, glycoprotein.
From Roberts HR, Monroe DM, Escobar MA: Current concepts of hemostasis: Implications for therapy. Anesthesiology 100:722-730, 2004, with permission.
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Table 59-19 Therapies for Desaturation during One-Lung Ventilation

Severe or precipitous desaturation: Resume two-lung ventilation (if

possible).

Gradual desaturation:

1.
2.

Ensure that delivered Fio, is 1.0.
Check position of double-lumen tube or blocker with fiberoptic
bronchoscopy.

. Ensure that cardiac output is optimal; decrease volatile anesthetics to <

1T MAC.

. Apply a recruitment maneuver to the ventilated lung (this will

transiently make the hypoxemia worse).

. Apply PEEP 5 cm H,0 to the ventilated lung (except in patients with

emphysema).

. Apply CPAP 1-2 cm H,0 to the nonventilated lung (apply a recruitment

maneuver to this lung immediately before CPAP).

. Intermittent reinflation of the nonventilated lung
. Partial ventilation techniques of the nonventilated lung:

a. Oxygen insufflation

b. High-frequency ventilation

c. Lobar collapse (using a bronchial blocker)

Mechanical restriction of the blood flow to the nonventilated lung
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Table 60-13 Goals for Anesthetic Care of Patients with Aortic Stenosis and Aortic Regurgitation

Systemic Vascular Pulmonary Vascular
Left Ventricular Preload Heart Rate Contractile State Resistance Regurgitation
Aortic stenosis T d (sinus) Maintain T Maintain
Aortic reguritation T T Maintain 2 Maintain

From Sukernik MR, Martin DE: Anesthetic management for the surgical treatment of valvular heart diseases. In Hensley FA, Martin DE, Gravlee GP (eds): A Practical
Approach to Cardiac Anesthesia, 4th ed. Philadelphia, Lippincott Williams & Wilkins, 2008, pp 316-347.

Table 60-14 ACC/AHA Classification of Chronic Heart Failure

Problems During OLV Etiology
Stage Description
Hypoxemia Intrapulmonary shunt during one-lun
A—-High risk for heart Hypertension, diabetes mellitus, CAD, family yp _p . y g 9
, , , ventilation
failure history of cardiomyopathy
B—Asymptomatic heart Previous MI, LV dysfunction, valvular heart Sudden severe Surgical compression of the heart or
: : hypotension great vessels
failure disease
C—Symptomatic heart Structural heart disease, dyspnea and fatigue, Sudden changes in Movement of endobronchial tube/
e impaired exercise tolerance ventilating pressure or blocker, air leak
volume
D—Refractory end-stage Marked symptoms at rest despite maximal
heart failure medical therapy Arrhythmias Direct mechanical irritation of the heart
ACC/AHA, American College of Cardiology/American Heart Association; CAD, Bronchospasm Direct airway stimulation, increased
coronary artery disease; LV, left ventricular; MI, myocardial infarction. frequency of reactive airways disease
From Hunt SA, Baker DW, Chin MH, et al: ACC/AHA guidelines for the evaluation
and management of chronic heart failure in the adult: Executive summary. A Report Massive hemorrhage Surgical blood loss from great vessels
of the American College of Cardiology/American Heart Association Task Force on or inflamed pleura
Practice Guidelines (Committee to Revise the 1995 Guidelines for the Evaluation
and Management of Heart Failure): Developed in Collaboration with the Hypothermia Heat loss from the open hemithorax

International Society for Heart and Lung Transplantation; Endorsed by the Heart
Failure Society of America. Circulation 104:2996-3007, 2001.
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Box 60-6 Pulmonary Vasodilator Agents

1. Phosphodiesterase Ill Inhibitors Table 60-16 Pulsatile Ventricular Assist Devices
* Inhibition of myocardial type Ill phosphodiesterase leads
to an increase in myocardial CAMP, which increases the Device Length of Support Position Ventricular Support Drive Mechanism
influx of intracellular Ca?* and has a positive inotropic
effect Abiomed BVS  Short term Extracorporeal LV, RV, BV Pneumatically driven atrial and
+ Unique mechanism of inotropic effects independent of B- 5000 ventricular chambers
receptor stimulation
. Bypsss [zf?qlrenergic receptors in patients with preexist- Thoratec VAD  Short to medium term Extracorporeal LV, RV, BV Pneumatically driven sac
ing heart failure
* Additive effect with catecholamines HeartMate IP Long term as a bridge to Intracorporeal, abdominal LV Pneumatically or electrically driven,
* Pulmonary vasodilation and VE transplantation or recovery or as (preperitoneal or intraperitoneal) flexible, textured polyurethane
+ Coronary vasodilation destination therapy (HeartMate VE) diaphragm
2. B-Type Natriuretic Peptide
« Recombinant human B-type natriuretic peptide Novacor Long term as a bridge to Intracorporeal, abdominal LV Polyurethane pump sac compressed
« Site of action: guanylate cyclase receptor of vascular transplantation or recovery (preperitoneal or intraperitoneal) by electrically driven pusher plates
smooth muscle and endothelial cells
« Effect: increased intracellular cGMP and smooth muscle BV, biventricular; BVS, biventricular support; IP, implantable pneumatic; LV, left ventricular; RV, right ventricular; VAD, ventricular assist device; VE, vented electric.
cell relaxation, dose-dependent reduction in PCWP and
systemic arterial pressure in patients with heart failure,
increased permeability of vascular endothelium, inhibi-
tion of the renin-angiotensin-aldosterone axis
+ Dose: 2-ug/kg bolus followed by a 0.01- to 0.03-pg/kg/min
infusion
* Plasma half-life: 18 minutes
3. Prostaglandin I, (PGI,) « Complications related to single lung ventilation:
+ Endogenous prostaglandin
» Synthesized by the cyclooxygenase arm of the arachi- Pu|m0nary C&rdiOV&SCUlar CcO2 |nSUfﬂ ation
donic acid metabolic pathway
« Potent vasodilator EffeCtS EffeCtS EffeCtS
* Inhibits neutrophil activation
« Stabilizes cell membranes . : :
» Enhances myocardial inotropy by activating adenylate Hypoxaemla HypOthSlon HypOthSlon
cyclase and increasing intracellular CAMP
4. Nitric Oxide Hypercapnia Hypertension Bradycardia

Selective pulmonary dilator; less potent than inhaled
prostacyclin

e auaT e ek Impaired HPV Arrhythmias Co2 air embolism

Improves ventilation-perfusion distribution

+ No effect on the cardiac or stroke index ; ; ;
» Complex and expensive technology necessary for safe PUImonary Mediastinal Shift Subcutaneous
and effective use Edema Emphysema
» Prolonged use can cause rebound pulmonary
vasoconstriction .
+ Toxic metabolites: nitrogen dioxide and methemoglobin Atelectasis
5. Prostaglandin E; (PGE;)
* Endogenous prostaglandin Pneumonia
 Synthesized by the cyclooxygenase arm of the arachi-
donic acid metabolic pathway i H i I 0,
ol Mot SR Complications more with Rt Lung as Vascular supply is 10%
* Cleared from the circulation during its first pass through more Compared to the left side.
the lung

cAMP, cyclic adenosine monophosphate; cGMP, cyclic guanosine
monophosphate; PCWP, pulmonary capillary wedge pressure.
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Table 60-17 Nonpulsatile Ventricular Assist Devices
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Device Flow Type Length of Support Position Ventricular Support Drive Mechanism
Levitronix CentriMag Centrifugal Short term Extracorporeal LV, RV, BV Electric

Tandem Heart Centrifugal Short term Extracorporeal LV Electric

Impella Axial Short term Extracorporeal LV Electric

Jarvik 2000 Axial Long term Intracorporeal LV Impeller electrically driven
DeBakey LVAD Axial Long term Intracorporeal LV Electric

HeartMate |I Axial Short term Intracorporeal LV Electric

BV, biventricular; LV, left ventricular; LVAD, left ventricular assist device; RV, right ventricular.

Table 60-20 The RIFLE* Classification Scheme for Acute Renal Failure

Urine Output

GFR Criteria Criteria

Risk Plasma creatinine increased 1.5x or GFR
decrease >25%

<0.5 mL/ kg/h x 6 hr

Injury  Plasma creatinine increased 2x or GFR
decrease >50%

<0.5 ml/kg/hr x 12 hr

Failure Plasma creatinine increased 3x, acute
plasma creatinine 350 umol/L, or
acute rise 244 umol/L

<0.3 ml/kg/hr x 24 hr
or anuria x 12 hr

Loss Persistent acute renal failure = complete
loss of kidney function >4 wk

ESKD End-stage kidney disease (>3 mo)

*Acronym for risk, injury, failure, loss, and end-stage kidney disease (ESKD).

GFR, glomerular filtration rate.

From Kuitunen A, Vento A, Suojaranta-Ylinen R, Pettild V: Acute renal failure after 73
cardiac surgery: Evaluation of the RIFLE classification. Ann Thorac Surg 81:542-546,
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Box 60-14 Vasodilators Available for the Treatment of
Perioperative Hypertension

Adenosine

o,-Adrenergic antagonists

o,-Adrenergic agonists

Angiotensin-converting enzyme inhibitors (enalaprilat)

Angiotensin Il antagonists

Atrial natriuretic peptide (nesiritide)

B,-Adrenergic agonists

Dihydropyridine-type calcium channel blockers*

Dopamine agonists

Hydralazine

Nitrovasodilators*

Phosphodiesterase enzyme inhibitors

Prostaglandins

*Intravenous vasoactive therapies in widespread use to treat
perioperative hypertension.

From Levy JH: Management of systemic and pulmonary
hypertension. Tex Heart Inst J 32:467-471, 2005.
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Box 60-15 Aims of and Treatment Modalities to Reduce or
Prevent the Development of Postoperative Renal Dysfunction

1.

Maintain adequate oxygen delivery—by ensuring
adequate cardiac output, adequate oxygen-carrying
capacity, and proper hemoglobin saturation

. Suppression of renovascular constriction—by ensuring

adequate volume preload and use of infusions of mannitol,
calcium entry blockers, and angiotensin-converting
enzyme inhibitors

Renal vasodilation—by dopaminergic agents,
prostaglandins, and atrial natriuretic peptide

Maintain renal tubular flow—>by loop diuretics and
mannitol (which may act to prevent tubular obstruction,
which can cause cellular swelling, ischemia, and death)

Decrease oxygen demand—by the use of loop diuretics
and mild cooling

. Attenuate ischemic reperfusion injury—as a result of the

release of oxygen free radicals and calcium ions

From Sear JW: Kidney dysfunction in the postoperative period. Br J

Anaesth 95:20-32, 2005.
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Box 62-1 Physiologic Changes with Aortic Cross-Clamping*
and Therapeutic Interventions

Hemodynamic Changes

T Arterial blood pressure above the clamp
! Arterial blood pressure below the clamp
T segmental wall motion abnormalities

T Left ventricular wall tension

! Ejection fraction

! Cardiac output'

 Renal blood flow

T Pulmonary occlusion pressure

T Central venous pressure

T Coronary blood flow

Metabolic Changes
| Total-body oxygen consumption

{ Total-body carbon dioxide production
T Mixed venous oxygen saturation

| Total-body oxygen extraction

T Epinephrine and norepinephrine
Respiratory alkalosis*

Metabolic acidosis

Therapeutic Interventions
Afterload reduction
Sodium nitroprusside
Inhaled anesthetics
Amrinone
Shunts and aorta-to-femoral bypass

Preload reduction
Nitroglycerin
Controlled phlebotomy
Atrial-to-femoral bypass

Renal protection
Fluid administration
Distal aortic perfusion techniques
Selective renal artery perfusion
Mannitol
Drugs to augment renal perfusion

Other
Hypothermia
d Minute ventilation
Sodium bicarbonate

*These changes are of greater significance with longer duration of
cross-clamping and with more proximal cross-clamping.

fCardiac output may increase with thoracic cross-clamping.

*When ventilatory settings are unchanged from preclamp levels.
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Box 62-3 Physiologic Changes with Aortic Unclamping* and
Therapeutic Interventions

Hemodynamic Changes
1 Myocardial contractility

| Arterial blood pressure

T Pulmonary artery pressure
 Central venous pressure

l Venous return

{ Cardiac output

Metabolic Changes

T Total-body oxygen consumption
T Lactate

! Mixed venous oxygen saturation
T Prostaglandins

T Activated complement

T Myocardial depressant factor(s)
! Temperature

Metabolic acidosis

Therapeutic Interventions

{ Inhaled anesthetics

{ Vasodilators

T Fluid administration

T Vasoconstrictor drugs

Reapply cross-clamp for severe hypotension
Consider mannitol

Consider sodium bicarbonate

*These changes are of greater significance with longer duration of
cross-clamping and with more proximal cross-clamping.
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t Myocardial | Myocardial
oxygen demand oxygen supply
t Heart rate | Coronary blood flow | O, content
! Diastolic volume ! Heart rate | Hematocrit
t Contractility t Diastolic volume | O, saturation
1 Blood pressure Coronary vasoconstriction
Coronary thrombosis

|—> Myocardial ischemia <—|

Figure 62-18 Determinants of myocardial oxygen supply and demand that lead to myocardial ischemia. During the perioperative period, virtually every
determinant is altered by factors such as fluid shifts, blood loss, pain, catecholamines, altered coagulability, and ventilatory insufficiency. (Adapted from Beattie
C, Fleisher LA: Periopeative myocardial ischemia and infarction. Int Anesthesiol Clin 30:1-17, 1992.)

Table 63-1 Intracranial Compartments and Techniques for Manipulation of Table 63-2 Factors That Influence Cerebral Blood Flow*
Their Volume
Pao,
Compartment Volume Control Methods Paco,

Cerebral metabolic rate

Cells (including neurons, glia, tumors,  Surgical removal )
Arousal/pain

and extravasated blood)

Seizures
Fluid (intracellular and extracellular) Diuretics Temperature
Steroids (principally tumors) Anesthetics
CoF St Blood pressure/status of autoregulation
Vasoactive agents
Arterial blood Decrease CBF Anesthetics
. Pressors
Venous blood Improve cerebral venous drainage
Inotropes
CBF, cerebral blood flow; CSF, cerebrospinal fluid. Vasodilators

Blood viscosity
Neurogenic pathways (intra-axial and extra-axial)

76
*See Chapter 13 for detailed discussion.
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Table 63-4 Methods for Rapid Reduction of Intracranial Pressure and

Brain Volume* Table 63-6 Management of an Acute Air Embolic Event
Further titration of Paco, (=25 mm Hg) Prevent further air entry
CSF drainage (ventriculostomy, brain needle) Notify surgeon (flood or pack surgical field)
Diuresis (usually mannitol) Jugular compression
CMR suppression (barbiturates, propofol) Lower the head
MAP reduction (if dysautoregulation) Treat intravascular Air
Surgical control (i.e., removal of bone flap or lobectomy) Aspirate right heart catheter
*After review of the checklist in Table 63-3. Discontinue N,O
CMR, cerebral metabolic rate; CSF, cerebrospinal fluid; MAP, mean arterial Fio,: 1.0
pressure. Pressors/inotropes

Chest compression
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Table 63-7 Relative Indications for Intra-arterial Pressure Monitoring

Elevated ICP
Ischemia or incipient ischemia of neurologic tissue

Recent SAH

Recent head injury

Recent spinal cord injury

Intended or potential temporary vessel occlusion
Circulatory instability

Trauma

Spinal cord injury (spinal shock)

Sitting position

Possible barbiturate coma
Possibility of induced hypotension
Possibility of induced hypertension
Anticipated/potential major blood loss

Aneurysm clipping

Arteriovenous malformations

Vascular tumors

Tumors involving major venous sinuses

Craniofacial reconstruction

Extensive craniosynostosis procedures
Anticipated light anesthesia without paralysis
Brainstem manipulation/compression/dissection
Anticipated cranial nerve manipulation (especially CN V)
Advantageous for postoperative intensive care

Hypervolemic therapy

Head injury

Diabetes insipidus
Incidental cardiac disease

CN, cranial nerve; ICP, intracranial pressure; SAH, subarachnoid hemorrhage.
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Table 63-8 World Federation of Neurosurgeons (WFNS) Subarachnoid
Hemorrhage Scale

WFNS Grade GCS Score Motor Deficit

I 15 Absent

Il 14-13 Absent

[ 14-13 Present

\Y 12-7 Present or absent
\ 6-3 Present or absent

GCS, Glasgow Coma Scale.

Table 63-9 Hunt-Hess Classification of Neurologic Status after
Subarachnoid Hemorrhage

Grade Criteria*
I Asymptomatic, or minimal headache and slight nuchal rigidity

Il Moderate to severe headache, nuchal rigidity, no deficit other
than cranial nerve palsy

I Drowsiness, confusion, or mild focal deficit

\Y Stupor, moderate to severe hemiparesis, possibly early
decerebrate rigidity and vegetative disturbances

vV Deep coma, decerebrate rigidity, moribund appearance

*Serious systemic diseases, such as hypertension, diabetes, severe arteriosclero-
sis, chronic pulmonary disease, and severe vasospasm seen on arteriography,
result in placement of the patient in the next less favorable category.
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Table 63-10 Glasgow Coma Scale

Eyes open

Best verbal responses

Best motor responses

Total

Never

To pain

To speech
Spontaneously

None

Garbled/incomprehensible sounds
Inappropriate words

Confused but converses

Oriented

None

Extension (decerebrate rigidity)
Abnormal flexion (decorticate rigidity)
Withdrawal

Localizes pain

Obeys commands
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Table 65-7 Management Guidelines for Correction of Anemia of Chronic

Renal Disease
Erythropoietin

Starting dosage

Target hemoglobin
Optimal rate of correction
Darbepoetin alfa

Starting dosage

Target hemoglobin

Optimal rate of correction

Iron

50-150 Urkg/wk IV or SC (once, twice, or
three times per week)

11-12 g/dL

Increase hemoglobin by 1-2 g/dL over 4 wk

0.45 ug/kg administered as single IV or SC
injection once weekly

0.75 pg/kg administered as a single IV or
SC injection once every 2 wk

12 g/dL

Increase hemoglobin by 1-2 g/dL over 4-wk
period

Monitor iron stores by TSat and serum ferritin
If patient is iron-deficient (TSat <20%; serum ferritin <100 g/L), administer
iron, 50-100 mg IV twice per week for 5 wk; if iron indices are still low,

repeat the same course

If iron indices are normal but hemoglobin is still inadequate, administer IV
iron as outlined above; monitor hemoglobin, TSat, and ferritin.
Withhold iron therapy when TSat >50% or ferritin >800 ng/mL (>800 g/L)

IV, intravenously; SC, subcutaneously; TSat, percent transferrin saturation.
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Table 63-14 Common Pediatric Neurosurgical Disorders and Anesthetic Considerations

Age Group Lesion

Neonates Intraventricular hemorrhage
Depressed skull fracture

Infants Hydrocephalus

Meningocele

Encephalocele

Myelomeningocele

Arnold-Chiari malformation

Craniosynostosis

Craniofacial dysostosis

Vascular malformations

Subdural hematoma/effusion

Older children Posterior fossa tumors

ICP, intracranial pressure.

Pathogenesis

Subependymal vascular rupture
Forceps injury

Varied

Outpouching of meninges through skull defect

Outpouching of meninges through skull defect
with brain tissue enclosed

Protrusion of spinal meninges and roots
through spina bifida

Impaction of posterior fossa contents into
foramen magnum
With or without hydrocephalus

With or without myelomeningocele
Premature cranial suture fusion

Developmental abnormality

Varied

Trauma

Ependymoma
Astrocytoma
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Anesthetic Considerations

Associated problems of prematurity
Associated cerebral edema

Increased ICP, especially dangerous in shunt-dependent

revisions
Large size creates airway management problems
Prone or lateral position
Substantial blood loss
Repair may increase ICP

Prone or lateral position

Substantial blood loss

Respiratory restriction after covering large defects
Brainstem compression with head flexion

Increased ICP

Latex allergy

Postoperative respiratory depression
Substantial blood loss

Air embolism

Supine or prone position
Lengthy procedures
Substantial blood loss
Brain retraction

Air embolism

Endotracheal tube damage
Congestive heart failure
Large blood loss

Elective hypotension
Associated injuries

Malnutrition/dehydration

Hydrocephalus

Increased ICP

Prone or sitting position

Air embolism

Brainstem compression

Postoperative cranial nerve dysfunction or brainstem
swelling or compression
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Table 64-2 Waist Circumference and Risk

Body Mass Index (kg/m?

Waist

Circumference Normal Weight Overweight Obese Class 1
<102 cm (38) Least risk Increased risk High risk

<88 cm (Q)

>102 cm (3) Increased risk High risk Very high risk
>88 cm (Q)

Table 64-1 Levels of Risk Associated with Increasing Body Mass Index

Classification = BMI (kg/m?  Risk of Health Problems Developing

Underweight <18.5 Increased
Normal weight ~ 18.5-24.9 Least
Overweight 25.0-29.9 Increased
Obese

Class 1 30.0-34.9 High

Class 2 35.0-39.9 Very high

Class 3 40.0-49.9 Extremely high
Superobese >50 Exceedingly high
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Table 65-1 Pain Conduction Pathways and Spinal Segment Projection of Pain of the Genitourinary System

Organ Sympathetics, Spinal Segments Parasympathetics Spinal Levels of Pain Conduction
Kidney T8-L1 CN X (vagus) T10-L1

Ureter T10-L2 52-4 T10-L2

Bladder T11-L2 S52-4 T11-L2 (dome), S2-4 (neck)

Prostate T11-L2 52-4 T11-L2, 52-4

Penis L1 and L2 S2-4 52-4

Scrotum NS NS 52-4

Testes T10-L2 NS T10-L1

NS, not significant for nociceptive function.

Table 65-4 Conditions Affecting Blood Urea Nitrogen (BUN) Independently of
Glomerular Filtration Rate

Increased BUN

Reduced effective circulating blood volume (prerenal azotemia)
Catabolic states (gastrointestinal bleeding, corticosteroid use)
High-protein diets

Tetracycline

Decreased BUN
Liver disease
Malnutrition
Sickle cell anemia
SIADH

SIADH, syndrome of inappropriate secretion of antidiuretic hormone.
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Table 65-5 Conditions Affecting Serum Creatinine Independently of

Glomerular Filtration Rate

Condition

Conditions Causing Elevation
Ketoacidosis

Cephalothin, cefoxitin
Flucytosine

Other drugs—aspirin, cimetidine,
probenecid, trimethoprim

Conditions Causing Decrease
Advanced age
Cachexia

Liver disease

Mechanism

Noncreatinine chromogen
Noncreatinine chromogen
Noncreatinine chromogen

Inhibition of tubular creatinine
secretion

Physiologic decrease in muscle mass
Pathologic decrease in muscle mass

Decreased hepatic creatine synthesis
and cachexia
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Table 65-8 Drugs Used or Encountered in Anesthesia Practice That
Significantly Depend on Renal Elimination

Completely Dependent Partially Dependent

Digoxin, inotropes (used IV anesthetics—barbiturates
frequently; monitoring of
blood levels indicated in
chronic renal failure)

Others—aminoglycosides, Muscle relaxants—pancuronium
vancomycin,
cephalosporins, and
penicillins
Anticholinergics—atropine, glycopyrrolate
Cholinesterase inhibitors—neostigmine,
edrophonium
Others—milrinone, hydralazine,
cycloserine, sulfonamides, and
chlorpropamide
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Table 65-12 Perioperative Causes of Oliguria
Table 65-13 Urinary Composition of Oliguria

Prerenal ) )
Hypovolemia Physiologic Prerenal Acute Tubular
Dehydration Oliguria Failure Necrosis

Low cardiac output states Urinary sodium <10 mEg/L <25 mEq/L >35 mEg/L
Aortic/renal artery clamping

VSIeiTlaeemaelie pleramera Urinary specific ~ >1.024 >1.015 1.010-1.015

Hemorrhage

gravity
Transfusion reaction

Urinary osmolality ~ >700 mOsm/kg ~ >500 mOsm/kg <350 mOsm/kg

Renal
Ischemic injury from shock (cardiogenic, septic, hemorrhagic) Urinary/plasma >25-1 >1.8"1 <111
Nephrotoxins osmolality
Antibiotics
Chemotherapeutic agents Urinary/plasma >100: 1 >20:1 3:1, rarely >10: 1
Radiocontrast dyes urea
Free hemoglobin and myoglobin
Cellular debris Urinary/plasma >60: 1 >30:1, rarely <10:1
Acute interstitial nephritis creatinine <10:1
Hypersensitivity reactions
Fractional sodium <1 >1 >0.5

Acute glomerulonephritis

Postrenal
Calculi
Tumors

Clot retention

excretion

Table 65-16 Changes on Immersion during Lithotripsy

Surgical ligation Cardiovascular Increased Central blood volume
Edema Increased Central venous pressure
From Patafio O: Acute renal failure and perioperative oliguria. In Malhotra V (ed): Increased Pulmonary artery pressure

Anesthesia for Renal and Genitourinary Surgery. New York, McGraw-Hill, 1996,

p 38. Respiratory Increased Pulmonary blood flow
Decreased Vital capacity
Decreased Functional residual capacity
Decreased Tidal volume
Increased Respiratory rate
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Table 65-17 Anesthetic Implications of Radical Nephrectomy for Tumors
Table 65-18 Anesthetic Implications of Radical Prostatectomy

85%-90% are for renal cell cancer _
Disease of the elderly

5%-10% extension to the IVC and right atrium CAD, COPD, and renal dysfunction

Large-bore IV access, A-line, 1)V line (preferably on left side if IVC is Significant blood loss
involved) Wide-bore IV access and invasive monitoring
Paraneoplastic syndrome Acute normovolemic hemodilution versus autologous blood donation
Hypercalcemia, eosinophilia; increased prolactin, erythropoietin, and Hyperextended position
glucocorticoids Nerve injuries, soft tissue injury, joint dislocations
Men > women Venous air embolism
Chronic smoking history usually associated Anesthesia
Benefits of regional anesthesia versus general anesthesia debated
CAD, COPD
Not known to influence mortality
Renal failure

Epidural anesthesia with spontaneous ventilation decreases blood loss
CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; 1}V,

. . ) . . General or combined anesthesia with IPPV increases blood loss
internal jugular vein; IVC, inferior vena cava.

CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; IPPV,
intermittent positive-pressure ventilation.
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Table 66-1 Modified Child-Turcotte-Pugh Scoring System , ) ) i
Table 66-2 Etiology of Postoperative Jaundice by Time Course

Parameters Modified Child-Turcotte-Pugh Score* Immediate Postoperative Jaundice (<3 wk)
1 2 3 Hemolysis
Anesthesia
Albumin (g/dL) >35 1.8-3.5 <2.8 Hypotension/hypovolemia
Prothrombin time Drugs
Seconds prolonged <4 4-6 >6 Infection/sepsis
International normalized ratio  <1.7 1.7-23 >2.3 Bleeding/resorption of hematoma
Bile duct ligation/stricture/surgical injury
Bilirubin (mg/dL)’ <2 2-3 >3

Hepatic artery ligation
Ascites Absent  Slight-moderate  Tense Retained common duct stone
Postoperative pancreatitis/cholecystitis

Encephalopathy None Grade Il Grade -1V Acute viral hepatitis
*Class A = 5.6 points, B =7 to 9 points, and C = 10 to 15 points. Gilbert’s syndrome/Dubin-Johnson syndrome
For cholestatic diseases (e.g., primarily biliary cirrhosis), the bilirubin level is dis- Inflammatory bowel syndrome

proportionate to the impairment in hepatic function and an allowance should be
made. For these conditions, assign 1 point for a bilirubin level less than 4 mg/dL, 2
points for a bilirubin level of 4 to 10 mg/dL, and 3 points for a bilirubin level over

Heart failure
Pulmonary postoperative jaundice

10 mg/dL. Blood transfusion
From Pugh RNH, Murray-Lyon IM, Dawson JL, et al: Transection of oesophagus for Delayed Postoperative Jaundice (>3 wk)
bleeding of oesophageal varices. Br J Surg 60:646-649, 1973. Drugs

Blood transfusion
Post—intestinal bypass status

Table 66-3 Medications Associated with Hemolysis Total parenteral nutrition
Acetaminophen Table 67-1 Brainstem Reflexes That Should Be Absent in Brain Death
Cephalosporins
Hydralazine Pupillary response to light
lbuprofen and other NSAIDs (e.g., diclofenac, tolmetin)
Insulin Corneal reflex

Intravenous contrast media

Penicillin and all derivatives (e.g., ampicillin, methicillin)
Procainamide Oculovestibular reflex (caloric response)
Ranitidine

Sodium thiopental

Oculocephalic reflex (doll’s eye response)

Gag and cough reflex

Facial motor response 36
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Table 67-2 Immunosuppressive Drugs Used in Solid Organ Transplantation

and Their Side Effects

Mechanism of Action
Inhibition of T-cell interaction

Prednisolone

Muromonab-CD3
(Orthoclone OKT3)

15-Deoxyspergualin

Inhibition of adhesion
molecules
Rabbit/horse antithymocyte
globulin

Antilymphocyte globulin
Enlimomab

OKT4A

Inhibition of cytokine synthesis
Cyclosporine

Tacrolimus (FK506)

Sirolimus (rapamycin)
SDZ-RAD (everolimus)

Inolimomab
Basiliximab
Daclizumab

Inhibition of DNA synthesis
Azathioprine

Mycophenolate mofetil

Side Effects

As with all steroids: osteoporosis,
diabetes mellitus, glaucoma, infections

Fever, lymphoproliferative disease,
pulmonary edema, anaphylactic
reaction, neoplasia

Bone marrow suppression,
gastrointestinal syndromes, paresthesia

Fever, nausea, anaphylactic reaction,
higher incidence of cytomegalovirus
and Epstein-Barr virus infection

Fever

Fever, hypertension, chills, nausea,
vomiting

Unknown

Nephrotoxicity, hepatotoxicity,
neurotoxicity, hypertension,
hyperlipidemia, hirsutism, tremor,
gingival hyperplasia, diabetes

Nephrotoxicity, neurotoxicity,
hypertension, hyperlipidemia,
hyperglycemia

Hyperlipidemia, myelosuppression,
infections

Hyperlipidemia, myelosuppression,
infections

Headache, leukopenia, thrombocytopenia

No major adverse effects

No major adverse effects

Myelosuppression, hepatotoxicity,
development of malignancy
Leukopenia, gastrointestinal syndromes
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Table 68-1 Management of Patients with Cardiac Disease for Laparoscop)

Preoperative Evaluation: Echocardiography
If left ventricular ejection fraction < 30%:

Intraoperative monitoring
Intra-arterial line
Pulmonary artery catheter?
Transesophageal echocardiography
Continuous ST-segment analysis?

Gasless laparoscopy?

Laparotomy?

Intraoperative Management

Slow insufflation

Low intra-abdominal pressure

Hemodynamic optimization before pneumoperitoneum (preload
augmentation)

Patient tilt after insufflation

Anesthesia: remifentanil, vasodilating anesthetic and drugs (nicardipine,
nitroglycerin), cardiotonic agents
Experienced surgeon

Postoperative Care

Slow recovery from anesthesia (benefit of clonidine)
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f Intra-abdominal pressure
_Pooling of blood Caval _ Venous / Intrathoracic Stimulation of /4 Vasc. resistance
in the legs compression resistance pressure peritoneal receptor? of intraabd. organs

| '

Release of neurohumoral
factor(s) (vasopressin,

catechol ...)
\/ \
//  Venous return Inotropism?? Systemlc vascular
resistance
/ Cardiac output /' Arterial pressure

Figure 68-4 Schematic representation of the different mechanisms leading to decreased cardiac output during pneumoperitoneum for laparoscopy.
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Table 69-1 Cardiovascular Changes in Pregnancy

Parameter

Heart rate

Stroke volume

Cardiac output
Contractility

Central venous pressure

Pulmonary capillary wedge
pressure

Systemic vascular
resistance

Systemic blood pressure

Pulmonary vascular
resistance

Pulmonary artery pressure

Change
Increased
Increased
Increased
Variable
Unchanged

Unchanged

Decreased

Slight decrease

Decreased

Slight decrease

Amount (%)
20-30
20-50
30-50

=10

20

Midtrimester
10-15 mm Hg,
then rises

30

From Birnbach DJ, Gatt SP, Datta S (eds): Textbook of Obstetric Anesthesia. New

York, Churchill Livingstone, 2000, p 34.

Table 69-3 Coagulation Factors in Pregnancy

Factor

Il

VII

VI, 1X, X, Xl
Xl
Fibrinogen

Platelets
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Change
Unchanged
Increased +++
Increased
Reduced
Increased +++

Stable
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Table 69-2 Effect of Pregnancy on Cardiovascular Investigations

Investigation

Chest radiography

Electrocardiography

Echocardiography

Findings

Apparent cardiomegaly

Enlarged left atrium (lateral views)
Increased vascular markings
Straightening of left-sided heart border
Postpartum pleural effusion

Right-axis deviation

Right bundle branch block

ST-segment depression of 1 mm on left precordial
leads

Q waves in lead llI

T-wave inversion in leads Ill, V,, and V3

Small decrease in PR and QT interval (heart rate
dependent)

Rotation + 15 degrees (QRS axis)

Trivial tricuspid regurgitation (up to 43%-93% at
term)

Pulmonary regurgitation (up to 94% at term)

Increased left atrial size by 12%-14%

Increased left ventricle end-diastolic dimensions
by 6%-10%

Inconsistent increase in left ventricle thickness

Mitral regurgitation (28% at term)

Pericardial effusion (40% postpartum)
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Table 69-4 Values for Renal Function

Parameter

Creatinine clearance

Urea
Creatinine
Uric acid
pH

Bicarbonate
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Pregnant
140-160 mL/min
2.0-4.5 mmol/L
25-75 umol/L
0.2 mmol/L
7.44

18-22 mmol/L

Nonpregnant
90-110 mL/min
6-7 mmol/L
100 umol/L
0.35 mmol/L
7.40

23-26 mmol/L
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Table 69-8 Factors That Differentiate Mild from Severe Preeclampsia*

Systolic arterial pressure
Diastolic arterial pressure

Urinary protein

Urine output
Headache

Visual disturbances
Epigastric pain

Right upper quadrant abdominal
pain

Pulmonary edema
Cyanosis
HELLP syndrome

Platelet count

Mild
<160 mm Hg
<110 mm Hg

<5 g/24 hr
Dipstick + or 2+

>500 mL/24 hr
No
No
No

No

No
No
No

>100,000/mm?

Severe
=160 mm Hg
2110 mm Hg

>5 g/24 hr
Dipstick 3+ or 4+

<500 mL/24 hr
Yes
Yes
Yes

Yes

Yes
Yes
Yes

<100,000/mm?

HELLP, hemolysis, elevated liver enzymes, and low platelet count.
*Not all features need be present in the same patient.
From Birnbach DJ, Gatt SP, Datta S (eds): Textbook of Obstetric Anesthesia. New

York, Churchill Livingstone, 2000, p 543.
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| Vasoconstriction t Vasoconstriction
| Platelet aggregation t Platelet aggregation
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Arachidonic acid

Preeclampsia
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| Platelet aggregation
| Uterine activity
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T O\ t Platelet aggregation
t Uterine activity
| Uteroplacental blood flow

| |

Prostacyclin

Thromboxane

— — — - Endoperoxide 41

Arachidonic acid

Figure 69-13 Comparison of the normal equilibrium and actions of
thromboxane and prostacyclin in normal pregnancy with the dysequilibrium
associated with preeclampsia. (Redrawn from Walsh SW: Preeclampsia: An
imbalance in placental prostacyclin and thromboxane production. Am J
Obstet Gynecol 152:335, 1985.)
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Table 69-9 Comparison of Properties of Hydralazine and Labetalol for

Treatment of Hypertension

Drug Hydralazine
Mode of action Vasodilator
Speed of onset Gradual
Dose 5-10 mg IV slowly
Interval Repeat after 20 min
Infusion rate 2 mg/hr up to
20 mg/hr
Effect on heart rate Compensatory

tachycardia

Table 70-1 Gurd’s Diagnosis of Fat Embolism Syndrome

Major Features (at least one)
Respiratory insufficiency
Cerebral involvement

Petechial rash

Minor Features (at least four)
Pyrexia

Tachycardia

Retinal changes

Jaundice

Renal changes

Laboratory Features

Fat microglobulinemia (required)
Anemia

Thrombocytopenia

High erythrocyte sedimentation rate

Labetalol

o- and B-blocker (1:3)
Quick

10-20 mg IV slowly
Titrate to effect

20 mg/hr to maximum
of 160 mg/hr

No effect

From Gurd AR, Wilson RI: The fat embolism syndrome. J Bone Joint Surg Br 56:408-

416, 1974.
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Table 70-2 Schonfeld Fat Embolism Syndrome Index*

Sign

Petechial rash

Diffuse alveolar infiltrates

Hypoxemia Pao,<70 mm Hg, Fio, 100%
Confusion

Fever >38°C (>100.4°F)

Heart rate >120 beats/min

Respiratory rate >30
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Table 70-3 Anesthetic Considerations for Patients with Rheumatoid Arthritis

Score
Airwa
5 y
4
2 Cervical spine
1 Cardiac
1
Eyes

Gastrointestinal

*Score >5 required for diagnosis of fat embolism syndrome. Pulmonary
From Schonfeld SA, Ploysongsang Y, DiLisio R, et al: Fat embolism prophylaxis with
corticosteroids: A prospective study in high risk patients. Ann Int Med 99:438-443, Renal

1983.
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Limited TMJ movement
Narrow glottic opening

Atlantoaxial instability

Pericarditis
Cardiac tamponade

Sjogren’s syndrome
Gastric ulcers secondary to ASA, steroids
Diffuse interstitial fibrosis

Renal insufficiency secondary to NSAIDs

ASA, acetylsalicylic acid; NSAIDs, nonsteroidal anti-inflammatory drugs; TMJ,

temporomandibular joint.
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Table 70-4 Anesthetic Considerations for Patients with

Osteogenesis Imperfecta , _ , ,
Table 70-5 Patients Excluded for Single Operation for Bilateral Total

Knee Arthroplasty

Airway Risk of fractures of the mandible, maxillary surface,
and cervical spine e 2 70l
) " ASA class Il
Bleeding Platelet abnormalities
Active ischemic heart disease (positive stress test)
Cardiac Congenital and valvular heart disease; cystic Poor ventricular function (LVEF < 40%)

degeneration of proximal aorta _
Oxygen-dependent pulmonary disease

Eyes Exophthalmos—prone positioning Patients considered at increased risk for morbidity and mortality
IDDM
Hyperthermia Malignant hyperthermia; hydration; possible cooling Renal insufficiency

Pulmonary hypertension

Positioning Risk of repeated fractures Steroid-dependent asthma
. - . Morbid obesity (BMI > 40)
Pulmonary Kyphoscoliosis—restrictive lung disease ° 0oesly
Chronic liver disease

. . . . . Cerebrovascular disease
Regional anesthesia  Fractures; intraosseous injections

ASA, American Society of Anesthesiologists; BMI, body mass index; IDDM, insulin-
dependent diabetes mellitus; LVEF, left ventricular ejection fraction.

Table 70-6 Brachial Plexus Anesthesia

Site of Block Simulated Brachial Plexus Response
Interscalene Roots; trunks Shoulder to hand
Supraclavicular Trunks (middle, inferior) Upper arm to hand
Infraclavicular Lateral cord Forearm flexion
Hand pronation
Posterior cord Wrist extension
Medial cord Fingers and thumb
Axillary Median nerve Forearm pronation
Wrist flexion
Ulnar nerve Finger flexion
Thumb opposition
Radial nerve Wrist extension 93
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Table 70-9 Complications of the Prone Position*

Airway ETT kinking, dislodgment
Upper airway edema

Neck Hyperextension or hyperflexion
Cervical rotation—compromised blood flow to brain

Eyes Orbital pressure—central retinal artery occlusion,

supraorbital nerve
Corneal abrasion

Abdomen Pressure transmitted to epidural veins, increased

bleeding

Upper extremity  Brachial plexus stretch—arms out
Ulnar nerve compression—arms at the side

Lower extremity  Flexion of hips—occlusion of femoral vein, DVT, kinking

of vascular grafts

Pressure lateral to fibula—peroneal nerve palsy
Pressure on iliac crest—lateral femoral cutaneous nerve

*See Chapter 36.
DVT, deep vein thrombosis; ETT, endotracheal tube.
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Table 70-8 Predictors of a Difficult Endotracheal Intubation

Facial dyssymmetry (trauma)

Tracheal deviation

Cervical fractures

Small mouth opening (interincisor gap)

Inability to visualize the faucial pillars and uvula (Mallampati)
Limited neck range of motion

Prominent incisors

Distance between thyroid cartilage and mandible <6 cm
Narrow maxillary arch

Table 59-17 Fluid Management for Pulmonary Resection Surgery

1.

Total positive fluid balance in the first 24-hour perioperative period
should not exceed 20 mL/kg.

For an average adult patient, crystalloid administration should be
limited to < 3 L in the first 24 hours.

There should be no fluid administration for third space fluid losses
during pulmonary resection.

Urine output > 0.5 mL/kg/hr is unnecessary.

If increased tissue perfusion is needed postoperatively, it is preferable
to use invasive monitoring and inotropes rather than to cause fluid
overload.
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Box 72-5 Goals for Early Resuscitation*
Box 72-4 Risks Associated with Aggressive Volume

Maintain systolic blood pressure at 80 to 100 mm Hg Replacement during Early Resuscitation*
Maintain hematocrit at 25% to 30%

Maintain the prothrombin time and partial thromboplastin
time in normal ranges

Increased blood pressure
Decreased blood viscosity

Decreased hematocrit
Maintain the platelet count at greater than 50,000 per high-

Decreased clotting factor concentration
power field

Greater transfusion requirement

Maintain normal serum ionized calcium : .
Disruption of electrolyte balance

Maintain core temperature higher than 35°C Direct | :
irect immune suppression

Maintain function of the pulse oximeter Premature reperfusion

Prevent an increase in serum lactate Increased risk for hypothermia
Prevent acidosis from worsening *Most complications of volume resuscitation arise from increased
Achieve adequate anesthesia and analgesia hemorrhage volume or excessive hemodilution.

*Fluid administration to limit hypoperfusion is balanced against an
undesirable increase in blood pressure and thus bleeding.

Box 72-7 Goals of Late Resuscitation*

Maintain systolic blood pressure higher than 100 mm Hg
Maintain hematocrit above individual transfusion threshold
Normalize coagulation status

Normalize electrolyte balance

Normalize body temperature

Restore normal urine output

Maximize cardiac output by invasive or noninvasive
measurement

Reverse systemic acidosis

Document decrease in lactate to normal range

*Fluid administration should be continued until adequate systemic 95
perfusion is restored.
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PATIENT IN SHOCK

SBP <90 mm Hg
Traumatic mechanism of injury

>

» Early management

I

DIAGNOSIS AND PRIMARY

SUPPORT AND RESUSCITATION

TREATMENT ABCs

Rule out mechanical factors * Oxygen

* Pneumothorax ¢ Intubation

* Cardiac tamponade * Ventilation

Control hemorrhage Laboratory samples

* Direct pressure *CBC

* Thoracostomy tubes e Lactate

* Long bone splinting * ABG

* Pelvic binder or external fixator * Toxicology

* Angiographic embolization * Type and crossmatch

* Surgery Monitors
* Standard noninvasive
* Arterial line
Temperature

¢ Fluid warmer

¢ Forced hot air blanket

Fluid therapy

* Maintain SBP 80-90 mm Hg
¢ Maintain HCT >30%

* Maintain PT <14 sec

|

L No ~— Hemorrhage controlled?

v

Yes

v

Late resuscitation

Figure 72-8 Algorithm for the management of early hemorrhagic shock. ABCs, airway, breathing, circulation; ABG, arterial blood gases; CBC, complete blood
count; HCT, hematocrit; PT, prothrombin time; SBP, systolic blood pressure.
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Table 72-5 Modalities for Assessment of Systemic Perfusion

Technique
Vital signs

Urine output

Systemic acid-base status

Lactate clearance

Cardiac output

Mixed venous oxygenation

Gastric tonometry

Tissue oxygenation

Stroke volume variation

Acoustic blood flow

Shortcomings
Will not indicate occult hypoperfusion

May be confounded by intoxication,
diuretic therapy, circadian variation, or
renal injury

Confounded by respiratory status
Requires time to obtain laboratory result

Requires placement of a pulmonary
artery catheter or use of noninvasive
technology

Difficult to obtain, but a very accurate
marker

Requires time to equilibrate, subject to
artifact

Emerging technology, appears beneficial

Emerging technology, requires an
arterial line

Investigational technology, unproven
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Box 72-8 Advantages and Disadvantages of Regional

Anesthesia for Trauma Patients

Advantages

Allows continued assessment of mental status

Increased vascular flow

Avoidance of airway instrumentation
Improved postoperative mental status
Decreased blood loss

Decreased incidence of deep venous thrombosis

Improved postoperative analgesia
Better pulmonary toilet
Earlier mobilization

Disadvantages
Peripheral nerve function difficult to assess

Patient refusal common

Requirement for sedation

Hemodynamic instability with placement
Longer time to achieve anesthesia

Not suitable for multiple body regions

May wear off before procedure(s) conclude
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HEMORRHAGE
CONTROLLED

l

RESUSCITATION
COMPLETE?

SBP > 100 mm Hg
HR > 100/min

3 pH = 7.40 —_— Yes ——————>» Finished
Lactate normal

Urine output adequate

HCT > 25%
PT <14

l

No

MAXIMIZE CARDIAC OUTPUT

PA catheter
Fluid bolus

Resuscitation complete?

No
I
Ongoing hemorrhage? Return to early
(Missed injury?) Yes > resuscitation
No

Maintain volume status, blood composition, and cardiac output
Consider inotropic therapy

Figure 72-9 Algorithm for the management of late hemorrhagic shock. HCT, hematocrit; HR, heart rate; PT, prothrombin time; PA, pulmonary artery; SBP,
systolic blood pressure.
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Critical Pathway for Treatment of Cerebral Perfusion Pressure in Patients with
Severe Traumatic Brain Injury

General parameters for ALL patients Initial interventions

* Maintain systolic BP > 90 mm Hg with « Establish airway, breathing, and circulaton
transducer leveled at the phlebostatic axis * Ventilate to maintain Paco, to 35 mm Hg

* Keep Hct 30%-33% * Provide supplemental O, to keep

* Maintain serum sodium at 140-145 unless Pao, >70 mm Hg or Spo, >94%
patient has ICP elevations * Maintain normothermia

* Encourage use of PETCO, monitoring * Maintain head of bed to optimize CPP and minimize ICP

« Initiate DVT prophylaxis * Ensure good head and neck alignment

« Initiate nutrition as soon as medically * Reduce unnecessary noxious stimuli
appropriate with full caloric replacement * See sedation algorithm
by 7 days after injury

« Initiate anticonvulsants for the first ¢

7 days after injury; phenytoin is
the agent of choice Insert camino or IVC
ICP monitor: Pbro2 monitor
* When patient has an unexplained
ICP elevation or there is a change
in mental status:
— Check the ABG to ensure Pao, and Paco,

Maintain CPP > 60 mm Hg are in the desired range
— Ensure that the patient’s position is not
i limiting ventilation or causing increased ICP
Intracranial No

hypertension?
>20 mm Hg or*

lYes

*>25 mm Hg after | « Ensure all initial interventions are in place* v

deco_mpresswe * Administer sedation (see algorithm)

craniectomy « Consider repeating a brain CT scan Carefully remove
treatment for ICP

I :

Intracranial
hypertension? No
>20 mm Hg or*

lYes

* Ensure all initial interventions are in place®
¢ Insert IVC and drain CSF
* Consider repeating a brain CT scan

Intracranial No

hypertension?
>20 mm Hg or*

Figure 72-10 Clinical pathway for the management of severe traumatic brain injury. The goal of therapy is to maintain cerebral perfusion pressure above

60 mm Hg by support of the circulation and control of intracranial pressure. Progressively more intensive therapies are added until this goal is achieved. ABG,

arterial blood gases; BP, blood pressure; CBF, cerebral blood flow; CPP, cerebral perfusion pressure; CSF, cerebrospinal fluid; CT, computed tomography; DVT,

deep venous thrombosis; Hct, hematocrit; ICP, intracranial pressure; IVC, intraventricular catheter. 99
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Continued

l

¢ Ensure all initial interventions are in place*
* Short-term hyperventilation to Paco, to 30-35 mm Hg
» Consider repeating a brain CT scan

'

Intracranial No

hypertension?
>20 mm Hg or*

lYeS

* Ensure all initial interventions are in place*

* Mannitol 0.25-1.0 g/kg and/or hypertonic saline
(8% or 7.5% [50% chloride and 50% acetate]; for
acute ICP management consider a 250-mL bolus
of hypertonic saline)

* Maintain serum osmolarity <320 mOsm/I and
keep patient euvolemic

» Consider repeating a brain CT scan

* Maintain serum sodium >150

!

Intracranial No

hypertension?
>20 mm Hg or*

Yes

¢ Ensure all initial interventions are in place*
» Consider repeating a brain CT scan
» Consider use of other second-tier therapies

Y

Carefully remove
treatment of ICP

v ! !

Decompressive High-dose Hyperventilation to
craniectomy barbiturate Paco, <30 mm Hg
therapy -Monitoring Sjo,

Avjpo,, Pbro, and/or
CBF recommended

Figure 72-10, cont’d
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!

Decompressive
laparotomy
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Table 73-3 Common Nontraumatic Causes of Acute Shortnhess of
Breath in Adults

Exacerbated chronic obstructive pulmonary disease

Asthma

Cardiogenic pulmonary edema (congestive heart failure)
Noncardiogenic pulmonary edema (inhalational, sepsis-related)
Pneumonia

Pulmonary embolism

Foreign body obstruction

Aspiration

Table 73-4 Differential Diagnosis of Acute Chest Pain in Adults

Acute coronary syndrome (unstable angina, myocardial infarction)
Pulmonary embolism

Gastroesophageal reflux

Peptic ulcer disease

Gastritis or esophagitis

Aortic dissection

Pericarditis

Pneumonia

Pneumothorax

Pleurisy

Boerhaave’s syndrome (esophageal rupture)
Pancreatitis

Musculoskeletal pain
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Box 72-9 Advantages and Disadvantages of General
Anesthesia for Trauma Patients

Advantages
Speed of onset

Duration—can be maintained as long as needed
Allows multiple procedures for multiple injuries
Greater patient acceptance

Allows positive-pressure ventilation

Disadvantages
Impairment of global neurologic examination

Requirement for airway instrumentation
Hemodynamic management more complex
Increased potential for barotrauma
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Table 73-2 On-Scene Triage Criteria for Major Trauma Necessitating
Transport to Trauma Center

Mechanism of Injury
Extrication time >20 minutes
High-speed crash with:
Intrusion into passenger compartment >20 cm
Speed >40 mph
Ejection
Death of another passenger in same car
Rollover
Pedestrian or bicyclist hit by motor vehicle
Motorcycle crash >20 mph or with separation of rider from motorcycle
Falls >3 m (9.8 ft)
Physiologic Criteria
Systolic blood pressure <90 mm Hg
Respiratory rate <10 or >29 breaths/min
Glasgow Coma Scale score <14
Pregnancy
Anatomic Criteria
Flail chest
Two or more proximal long bone fractures
Pelvic fracture
Penetrating injury to head, neck, torso, or extremities proximal to
elbow or knee
Open or depressed skull fracture
Amputation proximal to wrist or ankle
Paralysis
Discretion of EMT
Per discretion of EMT, patients can be declared a major trauma patient. In
addition, preexisting conditions of the patient can lead to an upgraded
status, such as coronary artery disease, congestive heart failure, severe
COPD, morbid obesity, or bleeding disorders.

COPD, chronic obstructive pulmonary disease.
From O’Connor RE: Trauma triage: Concepts in prehospital trauma care. Prehospital
Emerg Care 10:307-310, 2006.
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Table 73-5 Contraindications of Fibrinolytic Therapy in ST-Segment Elevation

Myocardial Infarction Table 73-6 Classification of Acute Hypertensive Episodes
Absolute Contraindications . . .
o . Hypertensive emergency Also termed hypertensive crisis;
Any prior intracranial hemorrhage ) .
Known structural cerebrovascular lesion (e.g., AVM) hypertension with acute end-organ
Known malignant intracranial neoplasm (primary or metastatic) dysfunction
Ischemic stroke within 3 months EXCEPT acute ischemic stroke within 3
hours Hypertensive urgency Hypertensive episode with high risk of

Suspected aortic dissection

Active bleeding or bleeding diathesis (excluding menses)
Significant closed-head trauma or facial trauma within 3 months
Relative Contraindications

History of chronic, severe, poorly controlled hypertension

imminent end-organ damage that has not
yet occurred

Acute hypertensive episode  SBP > 180 mm Hg or DBP > 110 mm Hg

Severe uncontrolled hypertension on presentation (SBP > 180 mm Hg or without signs of evolving or imminent
DBP > 110 mm Hg)* end-organ dysfunction

History of prior ischemic stroke < 3 months, dementia, or known
intracranial pathologic process not covered in contraindications Transient hypertension Related to anxiety or primary complaint

Traumatic or prolonged (>10 minutes) CPR or major surgery (<3 weeks)
Recent (within 2 to 4 weeks) internal bleeding

Noncompressible vascular punctures Table 73-7 Causes of Altered Level of Consciousness in Adults: AEIOU-TIPS
For streptokinase/anistreplase: prior exposure (<5 days ago) or prior

allergic reaction to these agents
Pregnancy Alcohol and Airway (hypoxia)

Al [pREilie Lizes , _ _ Epilepsy, Electrolytes, Encephalopathy
Current use of anticoagulants: the higher the INR, the higher the risk of . .
bleeding Insulin—hypoglycemia

Opioids/Overdose

Urea (metabolic)

Trauma, Tumor

Infection

Psychiatric

Shock, Subarachnoid hemorrhage, Snake bite
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Table 73-8 Definitions in Disaster Medicine

Level of Prehospital Medical

Term Definition Care Possible Examples

Emergency Incident that demands urgent action; impact: Individual medicine Patient with bicycle accident,
minutes to hours stroke, angina

Mass casualty Large number of casualties in a short period Triage; increasing level of medical treatment Airplane crash, train collision,
that initially exceed local logistic support dependent on resources mass poisoning

capabilities; impact: hours to days

Disaster Large number of casualties and destroyed Triage; first aid; significant delay until Hurricane, earthquake,
infrastructure; exceeds local response professional medical help available usually tsunami, nuclear disaster
capabilities. Supraregional (national) forces only after temporary infrastructure was set (e.g., Chernobyl)
are needed to solve the problem; damage up
and interruption last long-term (weeks to
years)

Table 73-9 Triage Groups in Mass Casualty Incidents

With the aid of triage tags or colored flags the patients are sorted
into four groups:

Green/minor Minor injuries with Wounds, minor fractures
no immediate need
of treatment;
psychological support
needed; patients can

walk
Yellow/delayed Urgent treatment, no Fractures, joint injuries,
vital threat amputation, major
blood loss, burns
Red/immediate Immediate vital threat Respiratory insufficiency,
shock, brain trauma,
burns with immediate
vital threat, abdominal
trauma
Black/expectant ~ Dead or moribund Respiratory arrest,

cardiac arrest, head
injuries with dismal
prognosis
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Table 74-1 Physicochemical Properties of Nerve Agents

Properties* Tabun (GA) Sarin (GB) Soman (GD) VX
Molecular weight (daltons) 162.3 140.1 182.18 267.36
Specific gravity at 25°C 1.073 1.0887 1.022 1.0083
Boiling point (°C) 246 147 167 300
Melting point (°C) —-49 -56 -80 -20
Vapour Pressure (VP) and vP Vol vP Vol vP Vol VP Vol
Volatility (Vo)™ °C (mm Hg) (mg m>) (mm Hg) (mg m>) (mm Hg) (mg m>) (mm Hg) (mg m>)
0 0.004 38 0.52 4279 0.044 470.9 — —
10 0.013 119.5 1.07 8494 0.1 1135.5 = =
20 0.036 319.8 2.10 16101 0.27 26921 0.00044 5.85°
25 0.07 611.3 2.9 21862 0.40 3921.4 0.0007 10.07
30 0.094 807.4 3.93 29138 0.61 5881.4 — =
40 0.23 1912.4 7.1 60959 — — — —
50 0.56 4512.0 12.3 83548 2.60 23516.0 — —

*At room temperature, GB is a comparatively volatile liquid. GD also is significantly volatile. GA is less volatile. GD may be thickened to increase its persistence. VX is
relatively nonvolatile and is regarded as presenting little vapor hazard.
tVapor pressure in mm Hg.
+Volatility in mg « m=. Volatility = concentration of saturated vapor at specified temperature. Volatility calculated from PV = nRT.
§Some authorities quote values 0.1 to 1 mg/m™.
In the equation:
VO|:VP><1O1325><MW:VPXMWX16.O35
760x8.3143x A A
A = absolute temperature.
From Baker DJ: Anesthesia in extreme environmental conditions, part 2: Chemical and biologic warfare. In Grande CG (ed): Textbook of Trauma Anesthesia and Critical
Care. St Louis, Mosby-Year Book, 1993, pp 1320-1354.
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Table 74-2 Symptoms and Signs of Nerve Agent Poisoning by Type of Cholinergic Receptor and Target Organ

Receptor

Muscarinic

Nicotinic

Muscarinic and
nicotinic

Target Organ

Iris muscle; ciliary muscle accommodation
Conjunctival vessels
Nasal glands
Bronchial glands
Bronchial muscle
Gastrointestinal tract
Sweat glands
Salivary glands
Lacrimal glands
Heart

Bladder

Skeletal muscle

Autonomic ganglia

Central nervous system

Symptoms and Signs

Miosis; spasm leading to failure of pain in the eyes; nausea and vomiting; headache
Vasodilation and hyperemia

Rhinorrhea and hyperemia

Increased secretion

Bronchoconstriction; tightness in the chest; expiratory wheezing; dyspnea
Anorexia; nausea; vomiting; abdominal cramps; diarrhea; tenesmus; involuntary defecation
Increased activity

Increased activity

Lacrimation (not usually marked)

Bradycardia; occasionally tachycardia

Frequency; involuntary micturition

Weakness; fatigue; fasciculations; cramps; flaccid paralysis (early effects on respiratory
muscles may produce dyspnea)
Pallor; occasional elevation of blood pressure

Anxiety; giddiness; restlessness; headache; withdrawal and depression; memory failure;
impaired concentration; slurred speech; depression of respiratory and cardiovascular
centers; Cheyne-Stokes respiration

Table 74-3 Properties and Toxic Exposure Levels of Phosgene

Properties

Chemical name: carbonyl chloride (COCl,), chloroformyl chloride
Boiling point: 8.2°C

Vapor pressure: 1215 mm Hg at 20°C

Vapor density: 3.5 x air

Breakdown: slow aqueous hydrolysis to HCl and CO,

Toxic Exposure Levels

1 ppm chronically—chronic lung disease

>25 ppm/min—acute lung effects

50-100 ppm/min—initial inflammatory response that may be followed by
pulmonary edema

>150 ppm/min—clinically significant and life-threatening pulmonary edema

Lethal exposure in humans—800 ppm for 2 min

Dr Azam’s Notes in Anesthesiology 2013
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Table 74-5 Characteristics of Common Toxins

Source Toxin Action

Bacteria

Bacillus anthracis Anthrax toxin DNA toxin

Staphylococcus aureus Staphylococcal enterotoxin B Enterotoxin

Vibrio cholerae Cholera toxin Enterotoxin

Clostridium botulinum Botulinum toxins Prejunctional decrease in acetylcholine release
Clostridium perfringens Perfringens toxin Necrosis through phospholipase C

Clostridium tetani Tetanus toxin Neurotoxin increase in excitability of motor neurons
Protozoa

Gonyaulax catenella Saxitoxin Depolarization block

Fungi

Fusarium spp. Tricothecenes DNA toxin; hemorrhagic syndrome

Plants

Ricinus communis (castor bean) Ricin DNA toxin; hepatorenal failure

Amphibia

Colombian frog Batrachotoxin Irreversible; Na* channel blockade; depolarization block
Reptilia

Asian cobra (Naja naja oxiana) Cobra toxin Postsynaptic neurotoxin via phospholipase A,
Taiwan banded krait (Bungarus multicinctus) o-Bungarotoxin Acetylcholine receptor blocker

Fish

Deadly pufferfish Tetrodotoxin Depolarization block

Adapted from Baker DJ: Anesthesia in extreme environmental conditions, Part 2: Chemical and biologic warfare. In Grande CG (ed): Textbook of Trauma Anesthesia and
Critical Care. St Louis, Mosby-Year Book, 1993, pp 1320-1354.)
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Table 74-6 Treatment for Patients Exposed to Biological Warfare Agents

Agent

Bacillus
anthracis

Yersinia pestis

Viral
hemorrhagic
fevers

Viral
encephalitides

Francisella
tularensis

Variola
organisms

Burkholderia
mallei

Coxiella burnetii

Brucella spp.

Escherichia

CNS, central nervous system; EEE, eastern equine encephalitis; HEPA, high-efficiency particulate air filter; MOF, multiple organ failure; NA, not applicable; VEE, Venezuelan equine encephalitis; WEE, western equine encephalitis.

Infective Dose

8000-15,000
spores

100-500 organisms

1-10 organisms

10-100 organisms

10-50 organisms

10-100

1-10 organisms

1-10 organisms

10-100 organisms

10-100 organisms

Incubation
Period

1-5 days

2-3 days

4-21 days

2-6 days (VEE)
7-14 days
(EEE/WEE)

2-10 days

7-10 days

10-14 days

10-14 days

5-60 days

1-5 days

Effects (after
Inhalation)

Mediastinitis,
meningitis, MOF

Pneumonia,
septicemia, MOF

Coagulopathy,
edema, MOF

Encephalitis,

convulsions, coma,

CNS damage

Pneumonia, pleural

effusions

Rash, secondary
pneumonia

Septicemia,
pneumonia,

lymphadenopathy

Myalgia, malaise,
fever

Malaise + cough,
sacroiliitis,
pancytopenia

Vomiting + diarrhea,

renal failure

Staff
Protection

Isolation,
vaccination,
universal
precautions

Isolation,
universal
precautions

Isolation, HEPA
masks,
universal
precautions

Universal
precautions

Universal
precautions

Isolation,
universal
precautions

Universal
precautions

Barrier nursing

Barrier nursing

Barrier nursing

Specific Treatment

Ciprofloxacin 400 mg IV tid;
doxycycline 200 mg IV once,
then 100 mg IV tid; penicillin
2 MU IV 2 hourly +
streptomycin 30 mg/kg IM qd

Streptomycin 30 mg/kg IM gd x
10 days; doxycycline 200 mg
IV, then 100 mg IV tid x 14
days (chloramphenicol)

Ribavirin 30 mg/kg IV once, then
15 mg/kg IV qd x 4 days, then
7.5 mglkg IV tid x 6 days
(immunoglobulin)

Supportive, anticonvulsants

Streptomycin 30 mgrkg IV qd x
10-14 days; gentamicin 3-5 mg/
kg IV od

Cidofovir 5 mg/kg IV once every
2 wk

Co-amoxiclav 20 mg/kg IV tid

Doxycycline 100 mg PO bid x 5-7
days after exposure x 5 days

Doxycycline 100 mg PO bid +
rifampicin 900 mg tid PO for
6 wk

Antibiotics not required

Adapted from White SM: Chemical and biological weapons: Implications for anaesthetic and intensive care. Br J Anaesth 89:306, 2002.
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Chemoprophylaxis

Ciprofloxacin 500 mg PO bid
X 4 wk + vaccinate;
doxycycline 100 mg PO
bid x 4 wk + vaccinate

Doxycycline 100 mg PO bid
x 7 days; tetracycline
500 mg PO qd x 7 days

NA

NA

Doxycycline 100 mg PO bid
% 14 days

Vaccinia immunoglobulin

Tetracycline 500 mg PO qd x
14 days

Doxycycline 100 mg PO bid
for 8-12 days

Doxycycline and rifampicin
for 3 wk

NA

Dr Azam’s Notes in Anesthesiology 2013

Vaccine

Michigan at 0,

2,4 wk, 6,
12, 18 mo,
then
annually

Greer at 1-
3 mo +
3-6 mo

None

Available for
VEE, EEE,
and WEE

Live

attenuated

Wyeth

None

Q vax

None

None

Mortality if Untreated

Pneumonic, 100%

Pneumonic, 100%

90% (Ebola-Zaire)

75% (EEE)

35%

Unvaccinated 30%,
vaccinated 3%

Uncertain: >30% if
septicemic

<1%

<5%

<5% E. coli 0157:H2
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Table 74-8 Effects of Chemical and Biological Warfare Agents on
Somatic Systems Table 78-1 Key Elements of Perioperative Anesthetic Management for
Facilitating a Fast-Track Recovery after Elective Ambulatory Surgery

System Affected Agents
Epithelial Vesicants (e.g., sulfur mustard), smallpox, Preoperative Period
ricin + Stabilize coexisting diseases (e.g., hypertension, diabetes) and

encourage prehabilitation exercise program and smoking cessation.

Respiratory
* Optimize patient comfort by minimizing anxiety and discomfort.

Upper, lower airway Vesicants, phosgene ) 2 i .
Respiratory control Nerve agents, ABO * Ensure adequate rehydration by replacing fluid deficits.

system » Use appropriate prophylactic therapies to prevent postoperative
Gaseous exchange Pulmonary edemagens complications (e.g., nausea, vomiting, pain, ileus).

Mechanics of breathing ~ Nerve agents, neurotoxins Intraoperative Period

Central nervous system Nerve agents, cyanide, neuropeptides, agents Utilize anesthetic techniques that optimize surgical conditions, while
of anesthetic origin (phencyclidines, BZ) ensuring a rapid recovery with minimal side effects.

Peripheral nervous system  Nerve agents, neurotoxins (e.g., botulinum, Administer local analgesia via peripheral nerve blocks, wound infiltration,
saxitoxin) and/or instillation.

Apply multimodal analgesia and antiemetic prophylaxis (including use of

Immune system Vesicants, ABlOﬂ(provoctatlon of immune glucocorticoid steroids).
responses, inflammatory responses, organ o . : . .
failEre) YASSR g * Minimize use of nasogastric tubes and surgical drains, and avoid
excessive fluid administration.
Cardiovascular Nerve agents, ABO
Postoperative Period
Alimentary, renal Nerve agents, toxins, infectious agents

+ Allow patients who meet discharge criteria to be fast-tracked (i.e.,

ABO, agents of biological origin. discharged earlier from recovery units).

 Ensure adequate pain control in the postdischarge period utilizing
nonopioid analgesics to minimize need for opioid-containing analgesics.

 Encourage early ambulation and resumption of normal activities of daily
living.
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Table 74-9 Effects of Toxic Agents on Respiration

Respiratory Component
Central nervous system
Peripheral nervous system

Nasopharynx

Larynx

Large airways

Small airways

Alveoli

Effect
Depression of respiratory drive and convulsions leading to apnea
Neuromuscular paralysis of respiratory muscles

May become blocked by excess secretions
Prodromal rhinitis and rhinorrhea
Sneezing

Irritation, laryngeal spasm

Blocked by secretions

Blocked by inhaled vomitus

Sloughing of walls of trachea and main bronchi, produces
“pseudodiphtheritic” membrane, serious cause of large airway
obstruction, leading to bronchopneumonia and death

Blocked by secretions
Cholinergic innervation affected; bronchospasm (relieved by atropine)
Chemical bronchiolitis, followed by serious bronchospasm

Toxic pulmonary edema
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Toxic Agent
Nerve agents, cyanide, neuropeptides
Nerve agents, neurotoxins

Lung-damaging agents, nerve agents
Vesicants
Early symptom of mustard

Upper respiratory irritant, lung-damaging agents
Riot-control agents, particularly CS and CR (tear gas)

Nerve agents (theoretical)
Various agents
Nerve agents

Nerve agents
Mustard agents

Various agents, especially lung-damaging agents
(latency 6-24 hr)

Vesicant agents, particularly if inhaled at high
ambient temperature*

*Data from Willems JL: Clinical management of mustard gas casualties. Ann Med Mil Belg 3(Suppl):1-61:47, 51, 1989.
From Baker DJ, Rustick JM: Anesthesia for casualties of chemical warfare agents. In Zaitchuk R, Grande C (eds): U.S. Army Textbook of Military Medicine, part IV, vol I. U.S.
Department of the Army, Office of the Surgeon General Borden Institute, Washington, DC, 1995, pp 833-856.
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Table 78-2 Benefits of Ambulatory Surgery

+ Patient preference, especially children and the elderly

« Lack of dependence on the availability of hospital beds
» Greater flexibility in scheduling operations

 Low morbidity and mortality

« Lower incidence of infection

* Lower incidence of respiratory complications

* Higher volume of patients (greater efficiency)

* Shorter surgical waiting lists

 Lower overall procedural costs

* Less preoperative testing and postoperative medication

Table 78-12 Effects of Intravenous Anesthetic and Cardiovascular Drugs on
the Duration of Electroconvulsive Therapy—Induced Seizure Activity

Increased No Change Decreased
Anesthetic Etomidate Methohexital,* Thiopental,
Drugs ketamine, thiamylal,
alfentanil,’ lorazepam,
remifentanilt midazolam,
propofol
Cardiovascular Aminophylline,  Clonidine, esmoloal, Diltiazem,
Drugs caffeine labetalol, lidocaine
dexmedetomidine,
nifedipine,
nicardipine,

nitroglycerin,
trimethaphan,
nitroprusside
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Table 78-5 Use of Anxiolytic-Sedative Drugs for Outpatient Premedication

Dosage Range

Benzodiazepines

Midazolam 7.5-15 mg PO

5-7 mg IM

1-2mg IV
Diazepam 5-10 mg PO
Temazepam 15-30 mg PO
Triazolam 0.125-0.25 mg PO
Lorazepam 1-2 mg PO

a2-Adrenergic Agonists

Clonidine 0.1-0.3 mg PO
Dexmedetomidine  50-70 pg IM
50 pg IV

Onset (min)

15-30

15-30

1-53

45-90

15-40

15-30

45-90

45-60

20-60

5-30

Key Points

Large first-pass
effect

Water soluble,
nonirritating

Rapid onset,
excellent
amnesia

Long-acting
metabolites

Comparable
anxiolysis to
midazolam

Prominent
sedation

Prolonged
amnestic
effect

Prolonged
sedative
effect

Bradycardia
and
hypotension

Reduced
anesthetic/
analgesic
requirements
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Table 78-6 Common Factors Associated with Nausea, Vomiting, and
Retching during the Perioperative Period

Patient-Related Factors

Age

Gender

Preexisting diseases (e.g., diabetes)

History of motion sickness or postoperative nausea and vomiting
Smoking history

Level of anxiety

Intercurrent iliness (e.g., viral infection, pancreatic disease)

Anesthesia-Related Factors
Premedication

Opioid analgesics

Induction and maintenance anesthetics
Reversal (antagonist) drugs

Gastric distention

Inadequate hydration

Residual sympathectomy

Surgery-Related Factors

Operative procedure

Length of surgery

Blood in the gastrointestinal tract

Forcing oral intake

Opioid analgesics

Premature ambulation (postural hypotension)
Pain

Data from Watcha MF, White PF: Postoperative nausea and vomiting: Its etiology,

treatment, and prevention. Anesthesiology 77:162, 1992.
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Table 78-7 Criteria Used to Determine Fast-Track Eligibility after
Ambulatory Anesthesia

Criteria

Level of Consciousness

Awake and oriented

Arousable with minimal stimulation
Responsive only to tactile stimulation

Physical Activity

Able to move all extremities on command
Some weakness in movement of the extremities
Unable to voluntarily move the extremities

Hemodynamic Stability

Blood pressure < 15% of the baseline MAP value

Blood pressure between 15% and 30% of the baseline MAP value
Blood pressure > 30% below the baseline MAP value

Respiratory Stability

Able to breathe deeply
Tachypnea with good cough
Dyspneic with weak cough

Oxygen Saturation Status

Maintains value > 90% on room air

Requires supplemental oxygen (nasal prongs)
Saturation < 90% with supplemental oxygen

Postoperative Pain Assessment

None or mild discomfort

Moderate to severe pain controlled with IV analgesics
Persistent severe pain

Postoperative Emetic Symptoms

None or mild nausea with no active vomiting
Transient vomiting or retching

Persistent moderate to severe nausea and vomiting
Total score

Score

14

A score over 12 with no individual score less than 1 is required for fast-tracking.

MAP, mean arterial pressure.

From White PF, Song D: New criteria for fast-tracking after outpatient anesthesia:
A comparison with the modified Aldrete’s scoring system. Anesth Analg 88:1069,

1999.
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Table 78-15 Modified Postanesthesia Discharge Scoring (PADS) System

Vital Signs

2

1

0

Ambulation

2

1

0

Nausea and Vomiting

2

0
Surgical Bleeding
2

1

Within 20% of the preoperative value
20%-40% of the preoperative value

40% of the preoperative value

Steady gait/no dizziness
With assistance

No ambulation/dizziness

Minimal
Moderate

Severe

Minimal
Moderate

Severe

Minimal
Moderate

Severe
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Table 80-1 Partial List of Conditions for Which Hyperbaric Oxygen Has
Been Used

Gas-bubble disease
*Air embolism”#3

*Decompression sickness®*”

Poisoning
*Carbon monoxide’4':4850.55
Cyanide*’
Carbon tetrachloride®>?”
Hydrogen sulfide®

Infections
*Clostridial myonecrosis
*Other soft tissue necrotizing infections”?7:51!
*Refractory chronic osteomyelitis”*%*
*Intracranial abscess’**
Mucormycosis®?®?”

7,99-101

Acute ischemia
*Crush injury”®
*Compromised skin flaps
Central retinal artery occlusion, central retinal vein occlusion

7,299

300

Chronic ischemia
*Radiation necrosis (soft tissue, radiation cystitis, and
osteoradionecrosis)’
*Ischemic ulcers, including diabetic ulcers’” "33

Acute hypoxia
*Exceptional blood loss anemia (when transfusion delayed or
unavailable)’
Support of oxygenation during therapeutic lung lavage'®'*

Thermal injury
*Burns7,3037306

Envenomation

Brown recluse spider bite®2%

*Approved by the Undersea and Hyperbaric Medical Society as an appropriate
indication for HBO therapy.’
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Table 80-3 Units of Pressure

Atmospheres Absolute Absolute Pressure Gauge Pressure Feet of Sea Water Meters of Sea Water
(ATA) (mm Hg) (mm Hg) (fsw) (msw)

1 760 0 0 0

2 1520 760 33 10

3 2280 1520 66 20

6 4560 3800 165 50

Table 81-4 Commonly Used Additives and Recommended Doses in Pediatric
Regional Anesthesia

Recommended

Additive Doses Maximum Doses
Morphine

Epidural 30 pgrkg 50 pgrkg

Intrathecal 10 pgrkg 20 uglkg
Fentanyl (epidural) 1-1.5 ngikg 2.5 uglkg
Sufentanil (epidural) 0.25-0.5 ng/kg 0.75 ug/kg
Clonidine (epidural or along 1-1.5 ngrkg 2 ug/kg

peripheral nerves)
Ketamine* (epidural or 0.5 mg/kg 1 mglkg

occasionally along
peripheral nerves)

*Preservative free-ketamine (preferably preservative-free S-ketamine).
114
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Table 81-9 Usual Doses and Infusion Regimens for Epidural Anesthesia in Pediatric Patients

Agent

Bupivacaine, levobupivacaine

Ropivacaine

Adjuvants

Initial Dose

Solution: 0.25% with 5 pg/mL
(1/200,000) epinephrine

Dose:

<20 kg: 0.75 mL/kg

20-40 kg: 8-10 mL (or 0.1 mL/year/
number of metameres)

>40 kg: same as for adults

Solution: 0.2%
Dose: same regimen in mL/kg as for
bupivacaine (see above)

Avoid in infants < 6 mo
Fentanyl (1-2 ug/kg) or sufentanil
(0.1-0.6 pg/kg) orclonidine (1-2 ug/kg)
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Continuous Infusion
(Max. Doses)

<4 mo: 0.2 mg/kg/hr (0.15 mL/kg/hr
of a 0.125% solution or 0.3 mL/kg/
hr of a 0.0625% solution)

4-18 mo: 0.25 mg/kg/hr (0.2 mL/kg/
hr of a 0.125% solution or 0.4 mL/
kg/hr of a 0.0625% solution)

>18 mo: 0.3-0.375 mg/kg/hr
(0.3 mL/kg/hr of a 0.125% solution
or 0.6 mL/kg/hr of a 0.0625%
solution

Same age-related infusion rates in
me/kg/hr as for bupivacaine
(usual concentration of
ropivacaine: 0.1%, 0.15%, or 0.2%)

Do not infuse for more than 36 hr
in infants <3 mo

Select only one additive:

Fentanyl: 1-2 pg/mL

Sufentanil: 0.25-0.5 ug/mL
Morphine: 10 ug/mL
Hydromorphone: 1-3 pg/mL
Clonidine 0.3 at 1 ug/mL of solution

Dr Azam’s Notes in Anesthesiology 2013

Repeat Injections

0.1 to 0.3 mL/kg every 6-12 hr of a
0.25% or 0.125% solution
(according to pain scores)

0.1 to 0.3 mL/kg every 6-12 hr of a
0.15% or 0.2% solution (according
to pain scores)

Morphine (without preservatives):
25-30 ug/kg every 8 hr
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Table 81-10 Usual Doses of Local Anesthetics for Spinal Anesthesia in
Neonates and Former Preterm Neonates Younger than 60 Weeks of

Preconceptual Age (up to a Weight of 5 kg)

Dose Volume
Local Anesthetic (mg/kg) (mL/kg)
Tetracaine 1% 0.4-1.0 0.04-0.1
Tetracaine 1% with 0.4-1.0 0.04-0.1
epinephrine
Bupivacaine 0.5% isobaric 0.5-1.0 0.1-0.2
or hyperbaric
Levobupivacaine 0.5% 1.0 0.2
Ropivacaine 0.5% 1.08 0.22

Duration
(min)

60-75
90-120

65-75

75-88

51-68

Table 81-11 Usual Doses of Local Anesthetics for Spinal Anesthesia in

Children and Adolescents

Local Anesthetic Usual Dose(s)
0.5% Isobaric or hyperbaric 5to 15 kg: 0.4 mg/kg (0.08 mL/kg)
bupivacaine >15 kg: 0.3 mg/kg (0.06 mL/kg)

0.5% Isobaric or hyperbaric tetracaine 5 to 15 kg: 0.4 mg/kg (0.08 mL/kg)
>15 kg: 0.3 mg/kg (0.06 mL/kg)

0.5% Isobaric levobupivacaine 5to 15 kg: 0.4 mg/kg (0.08 mL/kg)
15-40 kg: 0.3 mg/kg (0.06 mL/kg)
>40 kg: 0.25 mg/kg (0.05 mL/kg)

0.5% Isobaric ropivacaine 0.5 mg/kg (max 20 mg)
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Table 82-4 Commonly Used Muscle Relaxants and Reversal Agents in Pediatrics

Drug Average Intubation Dose (mgrkg) Category Approximate Duration

Muscle Relaxants*

Pancuronium 0.1 Long acting ~45-60 min
Cisatracurium 0.1 Intermediate acting ~30 min
Vecuronium 0.1 Intermediate acting ~30 min
Rocuronium Dose related:
0.3 Short acting ~15-20 min
0.6 Intermediate acting ~30-45 min
1.2 Long acting ~45-75 min

Reversal Agents'
Edrophonium 0.3-1.0 mg/kg + atropine, 0.02 mg/kg
Neostigmine 0.02-0.06 mg/kg + atropine, 0.02 mg/kg

*The response of preterm and term neonates (who may be more sensitive to the drugs) to muscle relaxants varies greatly from patient to patient. Therefore, all doses
should be titrated to response. The recommended intubation doses may be reduced 30% to 50% in the presence of a potent inhaled agent.

The dose of reversal agent given to antagonize nondepolarizing neuromuscular blockade should be determined by the degree of residual neuromuscular blockade fi.e.,
the dose should be titrated to clinical effect).

Table 82-5 Fasting Guidelines for Pediatric Patients

Fasting Time (hr)*

Age Milk and Solids Clear Liquids
<6 months 4 2
6-36 months 6 3
>36 months 8 3

*Note that the American Society of Anesthesiologists guideline allows a “light
breakfast” (tea and plain toast) 6 hours before anesthesia; however, it is difficult to
determine what a “light breakfast” is for a child.
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Table 82-8 Laryngeal Mask Size versus Patient Weight*

Laryngeal Mask Size
1

1.5

2

2.5

3

4

5

6

Patient Weight
<5 kg

5-10 kg

10-20 kg

20-30 kg

30-50 kg

50-70 kg

70-100 kg

>100 kg

*Manufacturer’'s recommendations (LMA North America).

Table 82-9 Calculation of Maintenance Fluid Requirements for

Pediatric Patients

Weight (kg)
<10
11-20

>20

Hourly Fluid Requirements (mL)
4 mL/kg
40 mL + 2 mL/kg for each kilogram above 10

60 mL + 1 mL/kg for each kilogram above 20
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Table 83-2 Classification of Congenital Heart Defects

Physiologic Classification

Left-to-right shunts
VSD
ASD
PDA
AV canal

Right-to-left shunts
Tetralogy of Fallot
Pulmonary atresia/VSD
Eisenmenger complex

Mixing lesions
Transposition/VSD
Tricuspid atresia
Anomalous venous return
Univentricular heart

Obstructive lesions
Interrupted aortic arch
Critical aortic stenosis
Critical pulmonic stenosis
Hypoplastic left heart syndrome
Coarctation of the aorta
Mitral stenosis

Regurgitant lesions
Ebstein’s anomaly

Other secondary causes

Pulmonary Blood Flow

Generally | but variable Qp/Qs
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Comments

Volume-overloaded ventricle
Development of CHF

Pressure-overloaded ventricle
Cyanotic
Hypoxemia

Variable pressure versus volume loaded
Usually cyanotic

Ventricular dysfunction
Pressure-overloaded ventricle
Ductal dependence

Volume-overloaded ventricle

Development of CHF

ASD, atrial septal defect; AV canal, atrioventricular canal; CHF, congestive heart failure; PDA, patent ductus arteriosus; Qp, pulmonary blood flow; Qs systemic blood

flow; VSD, ventricular septal defect.
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Table 83-6 Common Perioperative Cardiovascular Medications and Considerations

Cardiac Drug Class

Angiotensin-converting enzyme inhibitors

B-Blockers

Calcium channel blockers

Diuretics

Antiarrhythmics

o-Agonists

Interactions

Hypotension with induction of general anesthesia

Acute withdrawal can precipitate tachycardia
and arrhythmias; can potentiate hypotension
with volatile anesthesia; can decrease
response to inotropic agents

May augment the negative inotropic and
chronotropic effects of volatile anesthesia

Hypovolemia/hypokalemia; may augment effect
of neuromuscular blocking agents

Can be proarrhythmic with inotropes, electrolyte
disturbances; high catecholaminergic states;
can interact with other antiarrhythmics and
precipitate bradycardia

Reduces perioperative shivering, ischemia,
anesthetic and analgesic requirements

Considerations

Consider withholding Am dose, or reducing dosage, in
hypotensive patients; avoid fixed dose induction
regimens with drugs having a profound vagomimetic
effect

Continue in the perioperative period

Continue in the perioperative period

Discontinue preoperatively

Avoid electrolyte imbalance
Avoid drugs that are proarrhythmic
Monitor carefully

Continue into the perioperative period with appropriate
monitoring
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Table 83-7 Drugs That May Cause Torsades de Pointes in Patients with

Congenital Long QT Syndrome

Drug Category

Antiarrhythmics

Antipsychotics

Antimicrobials

Miscellaneous

Drug Name

Amiodarone
Procainamide
Disopyramide
lbutilide
Quinidine
Sotalol
Chlorpromazine
Haloperidol
Thioridazine
Mesoridazine

Erythromycin
Clarithromycin

Cisapride
Arsenic
Methadone
Droperidol
Domperidone
Dolasetron
Ondansetron
Glycopyrrolate
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Table 83-8 Monitoring of Organ Systems

Cardiopulmonary System
Esophageal stethoscope
Electrocardiogram
Standard seven-lead system, ST-T wave analysis, esophageal
electrocardiographic lead
Pulse oximetry
Automated oscillatory blood pressure
Capnograph
Ventilator parameters
Indwelling arterial catheter
Central venous pressure catheter
Pulmonary artery catheter
Transthoracic pressure catheter
Left or right atrium, pulmonary artery
Echocardiography with Doppler color flow imaging
Epicardial or transesophageal

Central Nervous System
Peripheral nerve stimulator
Processed electroencephalography
Specialized
Cerebral blood flow—xenon clearance methodology
Cerebral metabolism—near-infrared spectroscopy, oxygen consumption
measurements
Transcranial Doppler
Jugular venous bulb saturations

Temperature
Nasopharyngeal, rectal, esophageal, tympanic

Renal Function
Foley catheter
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Table 83-10 Differences between Adult and Pediatric Cardiopulmonary Bypass

Parameter
Hypothermic temperature
Use of total circulatory arrest

Pump prime
Dilution effects on blood volume
Additional additives in pediatric primes

Perfusion pressures
Influence of o- vs. pH-stat management strategy
Measured Paco, differences

Glucose regulation
Hypoglycemia
Hyperglycemia
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Adult
Rarely below 25-30°C

Rare

25-33%

50-80 mm Hg
Minimal at moderate hypothermia

30-45 mm Hg

Rare—requires significant hepatic injury
Frequent—generally easily controlled with insulin
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Pediatric
Commonly 15-20°

Common

150-300%
Blood, albumin

20-50 mm Hg
Marked at deep hypothermia

20-80 mm Hg

Common—reduced hepatic glycogen stores
Less common—rebound hypoglycemia may occur
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Table 83-12 Sequelae of Pediatric Cardiopulmonary Bypass
Table 83-13 Comparison of ECMO versus VAD
End-Organ Injury Etiology/Signs

Renal injury Organ immaturity, preexisting renal disease e ALY
Post-cardiopulmonary bypass low CO, use of DHCA Bleeding at insertion +—+ ++
Renal dysfunction characterized by reduced GFR and
ATN Sternotomy Not required Required
Pulmonary injury ~ Endothelial injury, increased capillary leak, Left atrial venting t -
complement activation, and leukocyte
degranulation Blood product use 4+ +
Pulmonary dysfunction characterized by reduced Number of cannulae for biventricular 2 4
compllance, reduced FRC, and increased A-a support
gradient
Cerebral injury Loss of autoregulation, suppressed metabolism and Pulmonary support + B
after DHCA cerebral blood flow, cellular acidosis, and cerebral Intravenous anticoagulation 4 +
vasoparesis
CNS dysfunction characterized by seizures, reduced Duration of support Weeks Months
developmental quotients, choreoathetosis, learning
disabilities, behavioral abnormalities Emergent support ves No
Patient mobility - +

ECMO, extracorporeal membrane oxygenation; VAD, ventricular assist device.
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Table 83-15 Infective Endocarditis Prophylaxis

Single Dose 30-60 min before
Dental Procedure

Situation Drug Adults Children

Oral Amoxicillin 2¢g 50 mglkg

Unable to take oral medication Ampicillin or 2 g IM/IV 50 mg/kg IM/IV
Cefazolin/ceftriaxone 1 gIMIV 50 mg/kg IM/IV

Allergic to penicillins/oral Cephalexin or 2¢ 50 mg/kg IM/IV
Clindamycin or 600 mg 20 mg/kg IM/IV
Azithromycin/clarithromycin 500 mg 15 mglkg

Allergic to penicillins/unable to take oral medication Cefazolin/ceftriaxone or 1 g IM/IIV 50 mg/kg IM/IV
Clindamycin 600 mg 20 mglkg

Vancomycin is an alternative for patients who are unable to tolerate a B-lactam or when the infective agent is considered to be methicillin-resistant Staphylococcus
aureus.
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Table 84-3 Vasoactive and Inotropic Agents in Pediatrics

Drug Effect Dose* Inotropy Chronotropy Vasodilation Vasoconstriction
Epinephrine (Adrenalin) o, B 0.05-2.0 ++ ++ ++
Isoproterenal (Isuprel) Bs, B2 0.05-2.0 ++ ++ +
Dopamine (Inotropin) ) 1-3 +Renal splanchnic
B>oa 5-15 + + +/—
B, o >15 + + +
Milrinone Bolus: 50 ug/kg over 10-min period + +

Infusion: 0.375-0.75
Norepinephrine oa>>f 0.05-1.0 sl+ + ++

Nitroprusside 0.5-10 ++
Arterial > venous

Nitroglycerin 1-20 ++

*All infusions are pug/kg/min.
sl, slight.
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Box 84-2 Causes of Severe Hypertension in Children

Renal
Acute glomerulonephritis (e.g., poststreptococcal, Henoch-
Schénlein purpura)

Hemolytic-uremic syndrome
Chronic glomerulonephritis (all types)
Acute and chronic pyelonephritis

Congenital malformations (dysplasia, hypoplasia, cystic
diseases)

Tumors (e.g., Wilms’, leukemic infiltrate)
Post-renal transplantation status; also rejection
Oliguric renal failure

Trauma

Obstructive uropathy

After genitourinary surgery

Blood transfusions in children with azotemia
Cardiovascular

Coarctation of the aorta

Renal artery abnormalities (e.g., stenosis, thrombosis)
Takayasu’s disease

Endocrine

Pheochromocytoma

Neuroblastoma
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Adrenogenital disease
Cushing’s syndrome
Hyperaldosteronism
Hyperthyroidism
Hyperparathyroidism
latrogenic

Intravascular volume overload

Administration of sympathomimetic drugs (e.g., epinephrine,
ephedrine)

Administration of corticosteroid

Rapid intravenous infusion of methyldopa

Miscellaneous

Immobilization (e.g., fractures, burns, Guillain-Barré syndrome)

Hypercalcemia (e.g., hypervitaminosis D, metastatic disease,
sarcoidosis, some immobilized patients)

Hypernatremia

Stevens-Johnson syndrome

Increased intracranial pressure (any cause)
Dysautonomia

After resuscitation
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Table 84-5 Classification of Causes of Neonatal Respiratory Failure

Congenital Abnormalities

Impaired control of Central nervous system dysgenesis
ventilation Ondine’s curse

Neuromuscular disorders Congenital myopathies

Thoracic deformities
Lung hypoplasia
Diaphragmatic hernia
Potter’s syndrome
Abdominal malfunction
Gastroschisis

Structural impairment

Omphalocele
Airway obstruction Choanal atresia
Upper airway Pierre Robin syndrome

Laryngeal web/cleft
Congenital tracheal/laryngeal stenosis
Recurrent laryngeal palsy
Hemangioma
Lymphangioma

Lower airway Tracheoesophageal fistula
Lobar emphysema

Alveolar disorders

Cardiovascular disorders Congenital cardiac malformations
Congestive heart failure (critical coarctation or
aortic stenosis)
Total anomalous pulmonary venous return

Dr Azam’s Notes in Anesthesiology 2013

Developmental Immaturity

Apnea of prematurity
Intracranial hemorrhage

Respiratory distress syndrome
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Specific Neonatal “Stress”

Drug intoxication (note maternal drugs)

Sepsis
Central nervous system infections
Seizures

High cervical cord injuries

Severe abdominal distention
Pneumothorax or other air leak

Massive meconium aspiration
Vocal cord paralysis secondary to
myelodysplasia

Meconium/blood aspiration

Bronchopulmonary dysplasia

Persistent pulmonary hypertension
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Adrenergic Receptors
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Figure 12-10 Classification of adrenergic receptors. HR, heart rate.
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Table 12-2 Responses Elicited in Effector Organs by Stimulation of Sympathetic and Parasympathetic Nerves

Effector Organ

Heart
Rate of contraction
Force of contraction

Blood vessels
Arteries (most)
Skeletal muscle
Veins

Bronchial tree
Splenic capsule
Uterus

Vas deferens
Prostatic capsule
Gastrointestinal tract

Eye
Radial muscle, iris
Circular muscle, iris
Ciliary muscle

Kidney

Urinary bladder
Detrusor
Trigone and sphincter

Ureter

Insulin release from pancreas
Fat cells

Liver glycogenolysis

Hair follicles, smooth muscle

Nasal secretion
Salivary glands
Sweat glands

A, adrenergic; C, cholinergic.

From Ruffolo R: Physiology and biochemistry of the peripheral autonomic nervous system. In Wingard L, Brody T, Larner J, et al (eds): Human Pharmacology: Molecular to

Adrenergic Response

Increase
Increase

Vasoconstriction
Vasodilation
Vasoconstriction

Bronchodilation
Contraction
Contraction
Contraction
Contraction

Relaxation

Contraction (mydriasis)

Relaxation

Renin secretion

Relaxation
Contraction

Contraction
Decrease
Lipolysis
Increase

Contraction
(piloerection)

Increase secretion

Increase secretion

Clinical. St. Louis, Mosby—-Year Book, 1991, p 77.
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Receptor Involved
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Cholinergic Response
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Decrease

Bronchoconstriction

Variable

Contraction

Contraction (miosis)
Contraction
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Contraction
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Increase secretion

Increase secretion
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Table 12-5 Adrenergic Receptor Differentiation

Receptor Stimulation Inhibition Table 12-7 Distribution of a- and B-Receptors
AIpha Receptor Distribution Response Agonist Antagonist
o4y Smooth muscle Constriction Methoxamine Prazosin
Heart Phenylephrine
o Presynaptic Inhibits norepinephrine release Clonidine Yohimbine
Blood vessels Vasoconstriction Dexmedetomidine
(skin, gut, kidney, B, Heart Inotropy Dobutamine Metoprolol
liver, heart) Chronotropy
B Smooth muscle Dilation Terbutaline
Gastrointestinal tract Sphincters Relaxation
Genitourinary tract Sphincters
Metabolic and endocrine Insulin release
effects
Table 12-9 Dose-Dependent Actions of Inotropes and Chronotropes
Beta
. Drug* (Proprieta Usual Infusion
Heart (1) Rate, conduction U (ULl u ust
. Name) Receptors Rate
contractility
Epinephrine (Adrenalin 1-2 ug/min
Blood vessels (2) Vasodilation pinep ( ) E2+B 5 1(§Lg P
(skeletal muscle, Uil ugim .
heart, brain) = =10 ug/min
’ (bolus: 2-10 ug;
Respiration (?) Respiratory 0.5-1.0 mg?)
center
R hodilati Norepinephrine o, By, >>Ps 4-12 pg/min'
(2) Bronchodilation (Levophed)
Gastrointestinal tract (2) Smooth muscle Dopamine (Intropin) Dopaminergic 0-3 pgfkg/min
Genitourinary tract (2) Ureteral and B 3-10 pg/kg/min
uterine muscle o >10 ugrkg/mint
Metabolic and endocrine (2) Glycogenolysis Dobutamine (Dobutrex) — B;>> By, o 2.5-10 pgrkg/min'
effects (muscle, liver) Isoproterenol (Isuprel) B:> B 0.5-10 pg/min
(1) Lipolysis
(2) Gluconeogenesis Amrinone (Inocor) Increase cyclic adenosine  0.75 mg/kg load over
(1) Insulin release monophosphate through  a period of 2-3 min
() Renir release inhibition gf 5—lto 1Q-ug/kg/m|n
o ) phosphodiesterase infusion
(?) Antidiuretic
hormone release *All agents have elimination half-lives of a few minutes except amrinone (t%, 3.6
hours; 5.8 hours in congestive heart failure).
(1), Mediated by B;-receptors; (2), mediated by B,-receptors; (?), controversial. "Much higher doses have been used in clinical practice.
*with anaphylaxis or cardiac arrest.
Data from Hoffman BB, Lefkowitz RJ: Catecholamines and sympathetic drugs. In 130

Goodman A, Rall T, Nies A, et al (eds): Goodman and Gilman’s the Pharmacological
Basis of Therapeutics, 8th ed. New York, Pergamon Press, 1990, p 187.
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Table 12-11 Muscarinic Anticholinergic Drugs

Central

Nervous
Drug Duration System* Antisialagogue Heart Rate
Atropine Short Stimulation + 4+
Glycopyrrolate Long 0 ++ +
Scopolamine Short Sedation ++ 0/+

*The effects of atropine are limited with the usual clinical doses, but they can be
significant in the elderly.
0, no effect; +, mild effect; ++, moderate effect.

Table 13-1 Normal Cerebral Physiologic Values

CBF
Global 45-55 mL/100 g/min
Cortical (mostly gray matter) 75-80 mL/100 g/min
Subcortical (mostly white matter) ~20 mL/100 g/min
CMRO, 3-3.5 mL/100 g/min
CVR 1.5-2.1 mm Hg/100 g/min/mL
Cerebral venous Po, 32-44 mm Hg
Cerebral venous So, 55%-70%
ICP (supine) 8-12 mm Hg

CBF, cerebral blood flow; CMRO,, cerebral metabolic rate of oxygen; CVR, cerebral
vascular resistance; ICP, intracranial pressure.
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Factor

Chemical/Metabolic/Humoral

CMR
Anesthetics
Temperature
Arousal/seizures

Paco,
Pao,

Vasoactive drugs
Anesthetics
Vasodilators
Vasopressors

Myogenic

Autoregulation/MAP

Rheologic
Blood viscosity
Neurogenic

Extracranial sympathetic and
parasympathetic pathways

Intra-axial pathways

*See text for discussion.
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Table 13-2 Factors Influencing Cerebral Blood Flow*

Comment

CMR influence assumes intact flow-
metabolism coupling, the mechanism of
which is not fully understood

The autoregulation mechanism is fragile,
and in many pathologic states CBF is
regionally pressure passive

Contribution and clinical significance poorly
defined

CBF, cerebral blood flow; CMR, cerebral metabolic rate; MAP, mean arterialy 37

pressure.



Box 15-1 Alveolar Gas Equations

Alveolar Oxygen Tension (PAO,)

P 1-R
Pao,=Pio, — A;OZ + |:PAC02 X Flo, X T}

where PI0, is inspired oxygen tension, PACO, is alveolar CO,
tension (assumed to equal arterial Pco,), R is the respiratory
exchange ratio (normally in the range of 0.8 to 1.0), and Fio,
is the inspired oxygen fraction.

The term within brackets compensates for the larger
0, uptake than CO, elimination over the alveolar capillary
membranes.

A simplified equation can be written without the com-
pensation term:

P
PA02 = P|O2 - AF(;O2 -

Alveolar Ventilation
Alveolar ventilation (Va ) can be expressed as

Va=fx(V1—Vbs)

where f is breaths/min, VT is tidal volume, and Vbs is physio-
logic dead space.

Alveolar ventilation can also be derived from
Vco,=C X VA XFACO,

where Vco, is CO, elimination, c is a conversion constant,
and FACo, is the alveolar CO, concentration.

If Va is expressed in L/min, Vco, in mL/min, and FACO,

is replaced by PAco, in mm Hg, ¢ = 0.863. By rearranging,

_ Vco,x0.863
Paco,

Va
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Table 15-1

Disturbance

Hypoventilation

VA/Q mismatch

Shunt

Diffusion
impairment

Pao,
(breathing
air) at
Rest

Reduced

Reduced

Reduced

Reduced

Causes of Hypoxemia

Pao,

(breathing

oxygen)
at Rest

Normal

Normal

Reduced

Normal
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Pao,

(breathing air)

with Exercise
(Versus Rest)

No change or
further
decrease

No or minor
increase or
decrease

No change or
further
decrease

Small to large
decrease

Paco,

Increased

Normal

Normal

Normal
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Box 15-2 Derivation of the Physiologic Dead Space Equation
Box 15-3 Derivation of the Venous Admixture

FEX VT =FA(VT = Vbs)+ (Fix Vos) FE (“Shunt”) Equation

By rearranging, =Y \VFT| . . .

P VT - Vo CaxQr=(Cc’xQc)+(CUxQs) (1)
VT Fa—Fi Qc=Qr-Qs (2)

If FI=0, F replaced by P, and Pa replaced by Pa, for CO,, By inserting Equation 2 into Equation 1

Vbs _ Paco, —PEco, . . . A
Vi Pan CaXQT=(CCX|:QT—QS:|)+(CVXQS')—C> AE\_/
. .
where Fg, FA, and Fi are mixed expired, alveolar, and Rearranging, Oc ¢ g:
inspired gas concentration, respectively, and VT, Vbs, and VA ) .
are tidal volume, dead space, and part of the tidal volume to Qs Cc’-Ca QT
perfused alveoli, respectively. a = =0T

where Cc’, Ca, and Cv are oxygen content in pulmonary end-
capillary, arterial, and mixed venous blood, respectively; Qt
is cardiac output; Qc is capillary flow; and Qs is shunt.

B Internal work
External work

- End-systolic (Eg)
. PV relationship

Aortic valve

] jecti b/ open

. End-diastolic

/' Mitral
e’ opening

Ventricular volume

Figure 16-6 Pressure-volume loop. Point a depicts the start of isovolumic
contraction. The aortic valve opens at point b, and ejection of blood follows
(b—c). The mitral valve opens at d, and ventricular filling ensues. External
work is defined by a, b, ¢, and d and internal work by e, d, and c. The
pressure-volume area is the sum of external and internal work. (From Opie
LH: Ventricular function. In The Heart. Physiology from Cell to Circulation,
4th ed. Philadelphia, Lippincott-Raven, 2004, pp 355-401.)
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{ Resistance to Hepatic dysfunction
Backward theory intrahepatic blood flow ’ |

. Vasodilators Hypoalbuminemia
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p prostacyclin, actlvat]on of K
channels, cytokines,
endotoxemia, adenosine
Forward theory <— { Peripheral and splanchnic + PVBF | Plasma
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t Splanchnic AV shunting { THBF | pressure
s Gl bleeding
Liver and | > /
intestinal | | Effective blood volume }1
lymph flow - .
Ascites and
l A edema
Volume receptor stimulation
Ascites and ’ ’
edema |
Neural factors Humoral factors Intrarenal factors
t+ Sympathetic nervous t Renin t Endothelin
activity t Aldosterone { Urinary kallikrein
Role of hepatorenal t Angiotensin Il tor} PGs
il + ADH I Thromboxane
t Refractory to ANF t Leukotrienes
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\

[Tubular sodium retention and reduced renal blood row}

Figure 17-13 Schematic of pathways for cirrhosis-induced portal hypertension: the forward and backward theories. Cirrhosis and portal hypertension induce
circulatory changes that decrease effective blood volume. This activates volume receptors and stimulates neurohumoral and intrarenal reflexes, which
decreases renal blood flow and increases renal retention of sodium. ADH, antidiuretic hormone; ANF, atrial natriuretic factor; AV, arteriovenous; HABF, hepatic
arterial blood flow; PAF, platelet-activating factor; PGs, prostaglandins; PVBF, portal venous blood flow; THBF, total hepatic blood flow. (Reprinted with
permission from Mushlin PS, Gelman S: Anesthesia and the liver. In Barash PG, Cullen BF, Stoelting RK [eds]: Clinical Anesthesia, 4th ed. Philadelphia, Lippincott

Williams & Wilkins, 2001, p 1088.) 134
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Vasoconstrictor Vasodilator

Systems Systems
Sympathoadrenal system Prostaglandins
Renin-angiotensin system Kinins
Aldosterone Atrial natriuretic peptide (ANP)
Antidiuretic hormone (ADH)

| RBF t RBF

| GFR t GFR

| Urine flow t Urine flow

| Na excretion t Na excretion

Figure 18-17 Neurohormonal renal regulatory systems. GFR, glomerular
filtration rate; Na, sodium; RBF, renal blood flow; |, decreased; T, increased.
(Modified from Sladen RN: Effect of anesthesia and surgery on renal function.
Crit Care Clin 3:380, 1987.)

Table 18-3 Adenosine Receptor Subtypes and Functions

Receptor Agonist Function Ischemic Injury
A Outer cortical vasoconstriction Highly protective
Decreased renin release
Inhibition of diuresis and natriuresis
Ass Juxtamedullary vasodilation Highly protective
Increased renin release
Promotion of diuresis and natriuresis

A Unknown

As Unknown Potentiates injury

From Fozard JR, Hannon JP: Adenosine receptor ligands: potential as therapeutic
agents in asthma and COPD. Pulm Pharmacol Ther 12:111-114, 1999.

Table 18-2 Dopamine and its Analogs

Receptor DA, DA, B B. o,
Dopamine +H+ ++ ++ + -+
Dobutamine 0 0 - ++ &
Dopexamine iy i + - 0
Fenoldopam “HEHE 0 0 0 0

Dobutamine, dopexamine, and fenoldopam are all pharmacologic analogs of
dopamine. However, dobutamine is devoid of dopaminergic activity; dopexamine
has about one third of the dopaminergic activity of dopamine; and fenoldopam is a
pure, selective dopamine;-receptor agonist. o, alpha;-receptor; f,, beta;-receptor;
B, beta,receptor; DA, dopamine;-receptor; DA,, dopamine,-receptor.

Renal Clearance

The kidneys clear drug from plasma by filtration at the glomeru-
lus and direct transport into the tubules. Renal blood flow is
inversely correlated with age, as is creatinine clearance, which can
be predicted from age and weight according to the equation of
Cockroft and Gault™:

Men:

Creatinine clearance (mL/min)
_ (140 Age [yr]x Weight [kg]) 9)
72 % Serum creatinine (mg%)

Women:
85% of the above.
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Table 19-2 Site of Action of Sedatives and Hypnotics

Anesthetic GABA, Glycine Neuronal nAChR 5-HT; AMPA (GIuR1-4) NMDA
Barbiturates +++ +/0 —_— —/0 —_— 0
Chloroform +++ +++ —_— Unknown —_— 0

Diethyl ether +++ +++ — -+ —_— —_—
Enflurane +++ +++ == +++ == —/0
Etomidate +++ +/0 —/0 0 Unknown Unknown
Halothane +++ +++ —_— +++ —_— —-/0
Isoflurane +++ +++ — +++ — —-/0
Ketamine +/0 0 ——— +/0 0 ——
Methoxyflurane - o - e Unknown Unknown
Nitrous oxide +++ +/0 Unknown Unknown —/0 -
Propofol +++ +++ -/0 0 —-/0 —-/0
Sevoflurane +++ +++ —_— Unknown Unknown Unknown
Steroidal anesthetics +++ 0 —/0 —/0 0 0

Xenon 0 Unknown Unknown Unknown 0 —_—

AMPA, a-amino-3-hyudroxy-5-methyl-4-isoxazoleproprionate; GABA, y-aminobutyric acid; 5-HT, 5-hydroxytryptamine; nAChR, nicotinic acetylcholine receptor; NMDA, N-
methyl-D-aspartate; +++, potentiation of the agonist; ———, inhibition of the agonist; +/0 and —/0, little potentiation or inhibition, except at concentrations well in excess of
the clinical range; 0, no effect at any concentration.

From Krasowski MD, Harrison NL: General anaesthetic actions on ligand-gated ion channels. Cell Mol Life Sci 55:1278-1303, 1999.
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Table 21-1 Partition Coefficients at 37°C

Anesthetic Blood-Gas Brain-Blood Liver-Blood Kidney-Blood Muscle-Blood Fat-Blood
Desflurane 0.45 1.3 1.4 1.0 2.0 27
Nitrous oxide 0.47 1.1 0.8 — 1.2 23
Sevoflurane 0.65 1.7 1.8 1.2 3.1 48
Isoflurane 1.4 1.6 1.8 1.2 2.9 45
Enflurane 1.8 1.4 2.1 = 1.7 36
Halothane 25 1.9 2.1 1.2 3.4 51

Diethyl ether 12 2.0 1.9 0.9 1.3 5
Methoxyflurane 15 1.4 2.0 0.9 1.6 38

Data from references 1 through 8.

Box 29-2 Reported Indications for the Use of Muscle
Relaxants in the Intensive Care Unit

Facilitate mechanical ventilation
Facilitation of endotracheal intubation
Enable patients to tolerate mechanical ventilation

High pulmonary inflation pressures, e.g., acute respiratory
distress syndrome

Hyperventilation for increased intracranial pressure
Facilitate therapeutic or diagnostic procedures
Tetanus
Status epilepticus
Reduce oxygen consumption

Abolish shivering

Reduce work of breathing
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Volatile Anesthetics
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Figure 22-4 Proposed signaling pathways underlying volatile anesthetic (specifically, halothane)-induced bronchodilation or inhibition (or both) of muscarinic
agonist-induced contraction of airway smooth muscle. +, excitatory action of muscarinic receptor agonist; T, activation or increase attributable to the volatile
anesthetic; |, inhibition or decrease attributable to the volatile anesthetic. Signal transduction along pathway A is supported by work from Warner and
coworkers on a role of halothane in decreasing Ca?* sensitivity rather than a change in ICa** content. (Adapted from Pabelick CM, Prakash YS, Kannan MS, et
al: Effects of halothane on sarcoplasmic reticulum calcium release channels in porcine airway smooth muscle cells. Anesthesiology 95:207, 2001; and Hanazaki
M, Jones KA, Perkins WJ, et al: Halothane increases smooth muscle protein phosphatase in airway smooth muscle. Anesthesiology 94:129, 2001, with
permission.)
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Table 24-1 Anesthetic Properties of Xenon versus Other Anesthetics

Xenon Nitrous Oxide Isoflurane

Oil-gas partition coefficient 1.9 1.4 90
Blood-gas partition coefficient 0.14 0.47 1.4
Minimum alveolar concentration (%) 71 =105 1.15
Table 24-2 Clinical Features of Halothane Hepatitis

Mild Form Fulminant Form

Incidence, 1:5 Incidence, 1:10,000

Repeat exposure not necessary Multiple exposures

Mild elevation of ALT, AST Marked elevation of ALT, AST, bilirubin,

alkaline phosphatase
Focal necrosis Massive hepatic necrosis
Self-limited Mortality rate, 50%

Antibodies to halothane-altered protein

antigens

ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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Desflurane Sevoflurane
18.7 53.4
0.42 0.6
6.0 1.71
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Box 24-2 Risk Factors for Anesthetic-lnduced Hepatitis - : ; ;
Box 24-3 Investigation of Postoperative Liver Dysfunction

Gender

Age History and physical examination
Obesity Medications

Enzyme induction Previous anesthetic exposure

Prior anesthetic exposure .
Intraoperative course

Genetics _
Postoperative course
Clinical tests

Antibody screening

Table 26-3 Uses and Doses of Intravenous Propofol _ _ _
Table 26-4 Recommended Doses of Barbiturates for Anesthesia Induction

Induction of general 1-2.5 mg/kg IV dose reduced with and Maintenance

anesthesia increasing age

Induction

Maintenance of general 50-150 pgrkg/min IV combined with N,O Dose Intravenous

anesthesia or an opiate Drug (mg/kg)* Onset (sec) Maintenance Infusion
Sedation 25-75 ug/kg/min IV Thiopental 3-4 10-30 50-100 mg every

. : . 10-12 min
Antiemetic 10-20 mg IV, can repeat every 5-10 min
or start infusion of 10 ug/kg/min Methohexital 1-1.5 10-30 20-40 mg every 4-7 min
N,O, nitrous oxide. *Adult and pediatric IV doses are roughly the same in milligrams per kilogram.

"Methohexital can be given rectally in pediatric patients as 20-25 mgrkg/dose.
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Table 26-5 Physicochemical Characterization of Three Benzodiazepines

Diazepam
Molecular 284.7*
weight (D)
o] @ 3.3 (20°)
Water soluble No*
Lipid soluble Yes*
Highly
lipophilic

*Data from Moffet.>®’

Lorazepam

321.2*

11.5 (20°)
Almost insoluble

Yes (less so,
however)
Relatively less
lipophilic

foH dependent: pH >4, lipid soluble; pH <4, water soluble.

Table 26-9 Uses and Doses of Ketamine

Induction of general
anesthesia*

Maintenance of general
anesthesia

Sedation and analgesia

Preemptive/preventive
analgesia

0.5-2 mg/kg IV
4-6 mg/kg IM

0.5-1 mg/kg IV with N,O 50% in O,

Midazolam

362*

6.2 (20°)*
Yes'

Yes!

Highly lipophilic
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Table 26-7 Uses and Doses of Intravenous Benzodiazepines

Midazolam
Induction 0.05-0.15 mg/kg
Maintenance  0.05 mg/kg prn

1 pglkg/min
Sedation* 0.5-1 mg repeated

0.07 mg/kg IM

Diazepam Lorazepam
0.3-0.5 mglkg 0.1 mg/kg

0.1 mg/kg prn 0.02 mg/kg prn

2 mgrepeated  0.25 mg repeated

*Incremental doses given until desired degree of sedation is obtained.
prn, as required to keep patient hypnotic and amnestic.

Table 26-10 Uses and Doses of Etomidate

Induction of general
anesthesia

Maintenance of general
anesthesia

15-45 ug/kg/min IV with N,O 50-70% in O,

30-90 pgrkg/min IV without N,O

0.2-0.8 mg/kg IV over 2-3 min

2-4 mg/kg IM

0.15-0.25 mg/kg IV

Sedation and analgesia

N,O, nitrous oxide.

*Lower doses are used if adjuvant drugs such as midazolam or thiopental also are

given.
N,O, nitrous oxide.
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0.2-0.6 mg/kg IV

10 pg/kg/min IV with N,O and an opiate

Limited to periods of brief sedation because
of inhibition of corticosteroid synthesis
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Table 27-2 Pharmacologic Actions of Opioids and Opioid Receptors in

Animal Models

Actions of
Receptor Agonists Antagonists
Analgesia
Supraspinal L, 8, ¥ Analgesic No effect
Spinal Y, 8, K Analgesic No effect
Respiratory function 0 Decrease No effect
Gastrointestinal tract U, ¥ Decrease transit No effect
Psychotomimesis K Increase No effect
Feeding Y, 9, ¥ Increase feeding Decrease
feeding
Sedation U, x Increase No effect
Diuresis K Increase
Hormone secretion
Prolactin u Increase release Decrease
release
Growth hormone u and/or & Increase release Decrease
release
Neurotransmitter release
Acetylcholine u Inhibit
Dopamine 3 Inhibit
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Table 27-4 Potential Problems Associated with Opioid-Induced Rigidity

System
Hemodynamic

Respiratory

Miscellaneous

Problem

Tcvp, T PAP, T PVR

d Compliance, | FRC, { ventilation

Hypercapnia

Hypoxemia

T Oxygen consumption

T Intracranial pressure

T Fentanyl plasma levels

CVP, central venous pressure; FRC, functional residual capacity; PAP, pulmonary
artery pressure; PVR, pulmonary vascular resistance.
Modified from Bailey PL, Egan TD, Stanley TH: Intravenous opioid anesthetics. In
Miller RD (ed): Anesthesia, 5th ed. New York, Churchill Livingstone, 2000, p 291.

Alfentanil
Sufentanil
Fentanyl

Remifentanil

Loading
Dose (ug/kg)

25-100
0.25-2
4-20

1-2

Maintenance
Infusion Rate

0.5-2 ng/kg/min
0.5-1.5 ugrkgrhr
2-10 pgrkgr/hr

0.1-1.0 pgrkg/min

Table 27-7 Approximate Opioid Loading (Bolus) Doses, Maintenance Infusion
Rates, and Additional Maintenance Doses for Total Intravenous Anesthesia

Additional
Boluses

5-10 pug/kg
2.5-10 ug
25-100 pg

0.1-1.0 ug/kg

From Bailey PL, Egan TD, Stanley TH: Intravenous opioid anesthetics. In Miller RD
(ed): Anesthesia, 5th ed. New York, Churchill Livingstone, 2000, p 335. 142
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Table 27-10 Hemodynamic Effects of Agonist-Antagonist Compounds
Compared with Morphine

Pulmonary
Cardiac Blood Artery

Drug Workload Pressure Heart Rate  Pressure
Morphine 4 4 =l =l
Buprenorphine | 4 4 ?
Butorphanol T =T = T
Nalbuphine 4 = =l =
Pentazocine T T T T

From Zola EM, McLeod DC: Comparative effects of analgesic efficacy of the agonist-
antagonist opioids. Drug Intell Clin Pharm 17:411, 1983.

Table 28-6 Manual Infusion Schemes*

Anesthesia Sedation or Analgesia
Maintenance Maintenance

Drug Loading Dose (ug/kg) Infusion (ug/kg/min) Loading Dose (ug/kg) Infusion (ug/kg/min)
Alfentanil 50-150 0.5-3 10-25 0.25-1
Fentanyl 5-15 0.03-0.1 1-3 0.01-0.03
Sufentanil 0.5-5 0.01-0.05 0.1-0.5 0.005-0.01
Remifentanil 0.5-1.0 0.1-0.4 U 0.025-0.1
Ketamine 1500-2500 25-75 500-1000 10-20
Propofol 1000-2000 50-150 250-1000 10-50
Midazolam 50-150 0.25-1.5 25-100 0.25-1
Methohexital 1500-2500 50-150 250-1000 10-50
Dexmedetomidine* 0.5-1 over 10 min 0.2-0.7

*After the loading dose, an initially high infusion rate to account for redistribution should be used and then titrated to the lowest infusion rate that will maintain adequate

anesthesia or sedation. When using opiates as part of a nitrous-narcotic technique or for cardiac anesthesia, the dosing scheme listed under anesthesia is used. When the

opiate is combined as part of balanced anesthesia, dosing listed for analgesia is needed.

*For analgesia or during sedation, an initial loading dose of remifentanil should not be given because its very rapid onset may result in apnea or muscle rigidity. 143
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Table 29-1 Relationship between Dibucaine Number and Duration of Succinylcholine or Mivacurium Neuromuscular Blockade

Type of Butyrylcholinesterase
Homozygous typical
Heterozygous atypical

Homozygous atypical

Genotype

E.“E;“
E.“E;®

E:°E4°

*The dibucaine number indicates the percentage of enzyme inhibited.

Incidence Dibucaine Number~
Normal 70-80
1/480 50-60
1/3200 20-30

Response to Succinylcholine
or Mivacurium

Normal
Lengthened by 50%-100%

Prolonged to 4-8 hr

Table 29-3 Classification of Nondepolarizing Neuromuscular Blockers According to Duration of Action (Time to T1 = 25% of Control) after Twice the EDys

Class of Blocker

Steroidal compounds

Benzylisoquinolinium compounds

Others
Asymmetrical mixed-onium chlorofumarates
Phenolic ether
Diallyl derivative of toxiferine

Clinical Duration

Long-Acting
(>50 min)

Pancuronium
Pipecuronium

d-Tubocurarine
Metocurine
Doxacurium

Gallamine
Alcuronium

Intermediate- Short-Acting Ultrashort-acting
Acting (20-50 min) (15-20 min) (<10-12 min)
Vecuronium

Rocuronium

Atracurium Mivacurium

Cisatracurium

Gantacurium

A majority of nondepolarizing neuromuscular blockers are bisquaternary ammonium compounds. d-Tubocurarine, vecuronium, rocuronium, and rapacuronium are mono-

quaternary compounds, and gallamine is a trisquaternary ammonium compound.
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Table 29-4 Dose-Response Relationships of Nondepolarizing Neuromuscular Blocking Drugs in Human Subjects

Long-Acting
Pancuronium
d-Tubocurarine

Intermediate-Acting

Rocuronium
Vecuronium
Atracurium
Cisatracurium

Short-Acting
Mivacurium

Ultrashort-Acting
Gantacurium

EDSO (mg/kg)

0.036 (0.022-0.042)
0.23 (0.16-0.26)

0.147 (0.069-0.220)
0.027 (0.015-0.031)
0.12 (0.08-0.15)

0.026 (0.015-0.031)

0.039 (0.027-0.052)

0.09

ED90 (mgrkg)

0.056 (0.044-0.070)
0.41 (0.27-0.45)

0.268 (0.200-0.419)
0.042 (0.023-0.055)
0.18 (0.19-0.24)

ED95 (mg/kg)

0.067 (0.059-0.080)
0.48 (0.34-0.56)

0.305 (0.257-0.521)
0.043 (0.037-0.059)
0.21 (0.13-0.28)
0.04 (0.032-0.05)

0.067 (0.045-0.081)

0.19
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Reference(s)

103, 107
107

103, 108-110
107

107

11,111,112, 118

9,113-115

106

Data are medians and ranges of reported values. EDsy, EDgy, and EDgs are the doses of each drug that produce, respectively, a 50%, 90%, and 95% decrease in the force of

contraction or amplitude of the electromyogram of the adductor pollicis muscle after ulnar nerve stimulation.
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Table 29-6 Guide to Nondepolarizing Relaxant Dosage (mg/kg) with Different Anesthetic Techniques*

Dosage for Relaxation
Supplemental Dose osage for Relaxatio

EDys under N,0/0, Dose for Intubation after Intubation N,O Anesthetic Vapors'

Long-Acting

Pancuronium 0.07 0.08-0.12 0.02 0.05 0.03
d-Tubocurarine 0.5 0.5-0.6 0.1 0.3 0.15
Intermediate-Acting

Vecuronium 0.05 0.1-0.2 0.02 0.05 0.03
Atracurium 0.23 0.5-0.6 0.1 0.3 0.15
Cisatracurium 0.05 0.15-0.2 0.02 0.05 0.04
Rocuronium 0.3 0.6-1.0 0.1 03 0.15
Short-Acting

Mivacurium 0.08 0.2-0.25 0.05 0.1 0.08

Continuous Infusion Dosage (ug/kg/min) Required to Maintain 90%-95% Twitch Inhibition under N,0/0, with Intravenous Agents

Mivacurium 3-15
Atracurium 4-12
Cisatracurium 1-2
Vecuronium 0.8-1.0
Rocuronium 9-12
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Box 29-3 Complications of Muscle Paralysis in the
Intensive Care Unit

Short-term use
Specific, known drug side effects

Inadequate ventilation in the event of ventilator failure or

circuit disconnection
Inadequate analgesia and/or sedation
Long-term use
Complications of immobility
Deep venous thrombosis and pulmonary embolism
Peripheral nerve injuries
Decubitus ulcers
Inability to cough
Retention of secretions and atelectasis
Pulmonary infection
Dysregulation of nicotinic acetylcholine receptors
Prolonged paralysis after stopping relaxants
Persistent neuromuscular blockade
Critical illness myopathy
Critical illness polyneuropathy
Combination of the above
Unrecognized effects of drug or metabolites
Succinylcholine and metabolic acidosis/hypovolemia
3-Desacetylvecuronium and neuromuscular blockade
Laudanosine and cerebral excitation
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Box 29-4 Causes of Generalized Neuromuscular Weakness
in the Intensive Care Unit

Central nervous system
Septic or toxic-metabolic encephalopathy
Brainstem stroke
Central pontine myelinolysis

Anterior horn cell disorders (e.g., amyotrophic lateral
sclerosis)

Peripheral neuropathies
Critical illness polyneuropathy
Guillain-Barré syndrome
Porphyria
Paraneoplasia
Vasculitis
Nutritional and toxic
Neuromuscular junction disorders
Myasthenia gravis
Lambert-Eaton myasthenic syndrome
Botulism
Prolonged neuromuscular junction blockade
Myopathies
Critical illness myopathy
Cachectic myopathy
Rhabdomyolysis
Inflammatory and infectious myopathies
Muscular dystrophies
Toxic
Acid maltase deficiency
Mitochondrial
Hypokalemia

Hypermetabolic syndromes with rhabdomyolysis
(e.g., neuroleptic malignant syndrome)

From Lacomis D: Critical illness myopathy. Curr Rheumatol Rep
4:403-408, 2002.
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Box 29-5 Recommendations for the Use of Neuromuscular Blockers in the Intensive Care Unit

Avoid the use of neuromuscular blockers by:

Maximal use of analgesics and sedatives

Manipulation of ventilatory parameters and modes

Minimize the dose of neuromuscular blocker:

Use a peripheral nerve stimulator with train-of-four

monitoring.

Do not administer for more than 2 days continuously.

Administer by bolus rather than infusion.
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Administer only when required and to achieve a

well-defined goal.

Continually allow recovery from paralysis.

Consider alternative therapies:

Avoid vecuronium in female patients with renal failure.

Use isoflurane in place of muscle relaxants in patients with

severe asthma.

Minimize the dose of steroid in patients with asthma.

Table 30-3 Classification of Peripheral Nerves According to Anatomy, Physiology, and Function

Fiber
Class Subclass
A o
B
Y
0
B
C sC
dC

Myelin

Diameter (um)
6-22
6-22
3-6
1-4
<3
0313

0.4-1.2

Conduction
Velocity (msec)

30-120
30-120

15-35

5-25

3-15

0.7-1.3

0.1-2.0

Location

Efferent to muscles

Afferent from skin and
joints

Efferent to muscle spindles

Afferent sensory nerves

Preganglionic sympathetic

Postganglionic sympathetic

Afferent sensory nerves

Function

Motor

Tactile, proprioception
Muscle tone

Pain, cold temperature, touch
Various autonomic functions
Various autonomic functions

Various autonomic functions
Pain, warm temperature, touch

Modified From Bonica JJ: Principles and Practice of Obstetric Anesthesia and Analgesia. Philadelphia, FA Davis, 1967.
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Susceptibility to
Local Anesthetic
Block
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4+
++

4

+
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Table 30-4 Infiltration Anesthesia

Plain Solution

Drug Concentration (%)
Short Duration

Procaine 1-2
Chloroprocaine 1-2

Moderate Duration

Lidocaine 0.5-1
Mepivacaine 0.5-1
Prilocaine 0.5-1

Long Duration
Bupivacaine 0.25-0.5

Ropivacaine 0.2-0.5
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Max Dose (mg)

500
800

300
300
350

175

200

Duration (min)

20-30

15-30

30-60
45-90

30-90

120-240

120-240
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Epinephrine-Containing Solution

Max Dose (mg) Duration (min)
600 30-45
1000 30
500 120
500 120
550 120
200 180-240
250 180-240
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Table 30-8 Spinal Anesthesia*

Usual Glucose Usual
Drug Concentration (%) Usual Volume (mL) Total Dose (mg) Baricity Concentration (%) Duration (min)
Procaine 10.0 1-2 100-200 Hyperbaric 5.0 30-60
Lidocaine 15,5.0 1-2 30-100 Hyperbaric 7.5 30-90
Mepivacaine 4 1-2 40-80 Hyperbaric 9.0 30-90
Tetracaine 0.25-1.0 1-4 5-20 Hyperbaric 5.0 90-200
0.25 2-6 5-20 Hypobaric 90-200
1.0 1-2 5-20 Isobaric 90-200
Dibucaine 0.25 1-2 2.5-5.0 Hyperbaric 5.0 90-200
0.5 1-2 5-10 Isobaric 90-200
0.06 5-20 3-12 Hypobaric 90-200
Bupivacaine 0.5 3-4 15-20 Isobaric 90-200
0.75 2-3 15-20 Hyperbaric 8.25 90-200
Levobupivacaine 0.5 3-4 15-20 Isobaric 90-200
0.75 2-3 15-20 Hyperbaric 90-200
Ropivacaine 0.5 3-4 15-20 Isobaric 90-200
0.75 2-3 15-20 Hyperbaric 90-200

*Dosing refers to a 70-Kg adult. Dosing may be reduced in pregnancy (see Chapter 69) and with advancing age (see Chapter 71). Pediatric dosing is detailed in Chapter 81.
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Table 34-1 American Society of Anesthesiologists Physical
Status Classification

ASA 1 Healthy patient without organic, biochemical, or psychiatric
disease

ASA 2 A patient with mild systemic disease, e.g., mild asthma or well-
controlled hypertension. No significant impact on daily activity.
Unlikely to have an impact on anesthesia and surgery

ASA 3 Significant or severe systemic disease that limits normal activity,
e.g., renal failure on dialysis or class 2 congestive heart failure.
Significant impact on daily activity. Probable impact on
anesthesia and surgery

ASA 4 Severe disease that is a constant threat to life or requires
intensive therapy, e.g., acute myocardial infarction, respiratory
failure requiring mechanical ventilation. Serious limitation of
daily activity. Major impact on anesthesia and surgery

ASA5  Moribund patient who is equally likely to die in the next 24 hours
with or without surgery

ASA 6  Brain-dead organ donor

“E” added to the classification indicates emergency surgery.
Available from www.asahg.org.

Box 34-1 Components of the Airway Examination

Length of the upper incisors
Condition of the teeth

Relationship of the upper (maxillary) incisors to the lower
(mandibular) incisors

Ability to protrude or advance the lower (mandibular) incisors
in front of the upper (maxillary) incisors

Interincisor or intergum (if edentulous) distance

Tongue size

Visibility of the uvula

Presence of heavy facial hair

Compliance of the mandibular space

Thyromental distance with the head in maximum extension
Length of the neck

Thickness or circumference of the neck

Range of motion of the head and neck
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Table 34-2 Metabolic Equivalents of Functional Capacity

MET Functional Levels of Exercise

1 Eating, working at a computer, dressing

2 Walking down stairs or in your house, cooking
3 Walking 1-2 blocks

4 Raking leaves, gardening

5 Climbing 1 flight of stairs, dancing, bicycling

6 Playing golf, carrying clubs

7 Playing singles tennis

8 Rapidly climbing stairs, jogging slowly

9 Jumping rope slowly, moderate cycling

10 Swimming quickly, running or jogging briskly
1" Skiing cross country, playing full-court basketball
12 Running rapidly for moderate to long distances

From Jette M, Sidney K, Blumchen G: Metabolic equivalents (METs) in exercise
testing, exercise prescription, and evaluation of functional capacity. Clin Cardiol
13:555-565, 1990.

MET, metabolic equivalent of the task. 1 MET = consumption of 3.5 mL O,/min/kg of
bodv weicht

Box 34-2 Revised Cardiac Risk Index

High-risk surgery (intraperitoneal, intrathoracic, or
suprainguinal vascular procedures)*

Ischemic heart disease (by any diagnostic criteria)
History of congestive heart failure

History of cerebrovascular disease

Diabetes mellitus requiring insulin®

Creatinine >2.0 mg/dL

*This risk factor is not considered a clinical predictor in the ACC/AHA
2007 guidelines for perioperative cardiac evaluation for noncardiac
surgery.’

This risk factor has been changed to simply diabetes mellitus in the
ACC/AHA 2007 guidelines for perioperative cardiac evaluation for
noncardiac surgery.’”

From Lee TH, Marcantonio ER, Mangione CM, et al: Derivation and
prospective validation of a simple index for prediction of cardiac
risk of major noncardiac surgery. Circulation 100:1043-1049, 1999.
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Proceed to surgery with
medical risk reduction and
perioperative surveillance

>

Step 1: Emergency Surgery >

Step 2: Active Cardiac Conditions
* Unstable coronary syndromes (unstable or severe angina, recent Ml)
Postpone surgery until

e Decompensated HF (new onset, NYHA class 1V) ;‘ b -
* Significant arrhythmias (Mobitz Il or 3rd-degree heart block, SVT or AF with rapid ‘ stabilized or correcte
ventricular rate, symptomatic ventricular arrhythmia or bradycardia, new VT)

* Severe valvular disease (severe AS or MS)

Step 3: Low-Risk Surgery (risk < 1%)
* Superficial or endoscopic
e Cataract or breast
* Ambulatory

=} Proceed to surgery

Step 4: Functional Capacity

* Good: >4 METs (can walk flight
of stairs without symptoms)

Proceed to surgery

Y

Step 5: Clinical Predictors —> No clinical predictors > Proceed to surgery
* Ischemic heart disease
e Compensated or p.rior HF Vascular surgery Proceed to surgery with
 Cerebrovascular disease (stroke, TIA) 1-2 clinical predictors HR _contr_ol or co_ns@e_r
« Diabetes mellitus _ _ noninvasive testing if it
Intermediate-risk surgery will change management

* Renal insufficiency

Consider testing if it will

—> >3 clinical predictors —— Vascular surgery —
change management

Figure 34-2 Simplified cardiac evaluation for noncardiac surgery. AF, atrial fibrillation; AS, aortic stenosis; HF, heart failure; HR, heart rate; METs, metabolic
equivalents of the task; MI, myocardial infarction; MS, mitral stenosis; NYHA, New York Heart Association; SVT, supraventricular tachycardia; TIA, transient
ischemic attack; VT, ventricular tachycardia. (From Fleisher LA, Beckman JA, Brown KA, et al: ACC/AHA 2007 guidelines on perioperative cardiovascular
evaluation and care for noncardiac surgery. ] Am Coll Cardiol 50:e159-e241, 2007. Available at http://www.acc.org/qualityandscience/clinical/guidelines/Periop_

/ Accessed September 28, 2007.)
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Box 34-3 Recommendations for Preoperative Resting
12-Lead Electrocardiogram

Class |

A preoperative resting 12-lead ECG is recommended for
patients with at least one clinical risk factor* who are
undergoing vascular surgical procedures

A preoperative resting 12-lead ECG is recommended for
patients with known congestive heart failure, peripheral
arterial disease, or cerebrovascular disease who are
undergoing intermediate-risk surgical procedures

Class lla

A preoperative resting 12-lead ECG is reasonable in persons
with no clinical risk factors who are undergoing vascular
surgical procedures

Class lib

A preoperative resting 12-lead ECG may be reasonable in
patients with at least one clinical risk factor who are
undergoing intermediate-risk operative procedures

Class I

Preoperative and postoperative resting 12-lead ECGs are not
indicated for asymptomatic persons undergoing low-risk
surgical procedures

Class | recommendations: the procedure should be
performed; class lla: it is reasonable to perform the
preocedure; class llb: the procedure may be considered;
class Ill: the procedure should not be performed because it is
not helpful.

*Clinical risk factors are listed in Box 34-2.

Adapted from Fleisher LA, Beckman JA, Brown KA, et al: ACC/AHA
2007 guidelines on perioperative cardiovascular evaluation and
care for noncardiac surgery. J Am Coll Cardiol 50:e159-e241,
2007. Available at http://www.acc.org/qualityandscience/clinical/
guidelines/Periop_Fulltext_2007.pdf/ Accessed September 28,
2007.
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Patients with aspirin Patients with aspirin (75—150 mg/day) +
(75-150 mg/day) clopidogrel (75 mg/day)

! | } ! | }
Primary Secondary High-risk situations: Low-risk
prevention prevention after <6 weeks after Ml, PCI, BMS, stroke situations**

MI, ACS, stent, <12 months after DES
stroke, PAD High-risk stents*
! } 1 ~
Intracranial All . All
neurosurgery surgery Qnl7 ViEL SV | surgery
Risk of bleeding in
closed space***
Y Y \
Stop 7 days Operation under Stop clopidogrel
before operation continuous Maintain aspirin
as needed treatment

*High-risk stents: long (>36 mm), proximal, overlapping, or multiple stent implantation, stents for chronic
total occlusions, stents in small vessels or bifurcated lesions.

*Examples of low-risk situations: >3 months after BMS, stroke, uncomplicated MI, PCI without stenting.
***Risk of bleeding in closed space: intracranial neurosurgery, intra-medullary canal surgery, posterior eye
chamber ophthalmic surgery. In these situations, the risk/benefit ratio of upholding vs withdrawing aspirin
must be evaluated for each case individually; in case of aspirin upholding, early postoperative re-institution
is important.

153



Dr Azam’s Notes in Anesthesiology 2013

Box 34-4 ACC/AHA Guideline Summary—Echoca rdiography Table 34-3 Descriptions of Murmurs Associated with Cardiac Abnormalities
in Asymptomatic Patients with Cardiac Murmurs* Lesion Location Timing  Description
. . Aortic stenosis Second parasternal interspaces  Midsystolic Crescendo-decrescendo, radiates to the carotids; * S;, S,; Valsalva and sustained
Class I—There is evidence or general agreement (or both) handgrip exercise decrease intensity
that echoca rd]ography is useful in asym ptomatic patients Aortic insufficiency  Third and fourth parasternal Holodiastolic  Decrescendo, blowing, high pitched, radiates to the carotids; Austin-Flint rumble at
A A q interspaces the apex; squatting, handgrip exercise, and leaning forward increase intensity
with the following cardiac murmurs:
q q Mitral stenosis Apex Mid-diastolic ~ Opening snap; low-pitched rumble radiates to the axilla; squatting and handgrip
* DIaStOlIC murmurs exercise increase intensity
* Continuous murmurs Mitral regurgitation ~ Apex Holosystolic  High pitched, blowing, radiates to the axilla; loud Ss; standing decreases intensity;
. Late SystOl iC murmurs squatting and handgrip exercise increase intensity
. MU rmurs associated Wlth ejection Cl iCkS Mitral valve prolapse  Apex Late systolic ~ Crescendo, midsystolic click; Valsalva and standing increase intensity; squatting

decreases intensity

* Murmurs that radiate to the neck or back _ B - — . : .
X Hypertrophic Apex, lower left sternal border ~ Midsystolic S, single S,; Valsalva and standing increase intensity; squatting, passive leg raising,
» Grade 3 or louder Sy5t0||C murmurs cardiomyopathy and handgrip exercise decrease intensity

Class lla—The weight of evidence or opinion is in favor of
the usefulness of echocardiography in asymptomatic patients
with the following cardiac murmurs:
» Murmurs associated with other abnormal physical
findings on cardiac examination Velocity of Aortic ~ Mean Pressure Valve Area
* Murmurs associated with an abnormal Grade Jet (m/sec) Gradient (mm Hg)  (cm?)
electrocardiogram or chest radiograph

Table 34-4 Severity of Aortic Stenosis

i ' Mild <3 <25 >1.5
Class lll—There is evidence or general agreement (or both)

that echocardiography is not useful in asymptomatic patients Moderate 3-4 25-40 1.0-1.5
with the following murmurs:

» Grade 2 or softer midsystolic murmurs considered

innocent or functional by an experienced observer Critical >4.5 >50 <0.7

Severe 4-4.5 40-50 0.7-1.0

*These are indications for general evaluation but do not necessarily
need to be performed preoperatively.

From Bonow, RO, Carabello, BA, Chatterjee, K, et al: ACC/AHA 2006
guidelines for the management of patients with valvular heart
disease. A report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (Writing
Committee to Revise the 1998 Guidelines for the Management of
Patients with Valvular Heart Disease). J Am Coll Cardiol 48:e1,
2006.
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Box 34-5 Indications for a Pacemaker

Class | Indications

 Sinus bradycardia with symptoms clearly related to the
bradycardia (usually with a heart rate <40 beats/min or
frequent sinus pauses)

» Symptomatic chronotropic incompetence

» Complete (third-degree) AV block*

» Advanced second-degree AV block (block of >2
consecutive P waves)

» Symptomatic Mobitz | or Il second-degree AV block

* Mobitz Il second-degree AV block with a widened QRS or
chronic bifascicular block, regardless of symptoms

Class Il Indications

* Sinus bradycardia (heart rate <40 beats/min) with
symptoms suggestive of bradycardia but without a clear
association between bradycardia and symptoms

* Sinus node dysfunction with unexplained syncope

+ Chronic heart rates <30 beats/min in an awake patient

Class | conditions are those in which permanent pacing is
definitely beneficial and effective, provided that the condition
is not due to a transient cause. Class Il conditions are those
in which permanent pacing may be indicated but there is
conflicting evidence or divergence of opinion (or both).

*Controversy exists concerning complete atrioventricular (AV) block
without symptoms. The current ACC/AHA guidelines classify
asymptomatic third-degree AV block with average awake
ventricular rates of 40 beats/min or greater as a class lla indication,
although others recommend definite pacemaker placement.

From Gregoratos, G, Abrams, J, Epstein, AE, et al: ACC/AHA/NASPE
2002 guideline update for implantation of cardiac pacemakers and
antiarrhythmia devices: Summary article. A report of the American
College of Cardiology/American Heart Association Task Force on
Practice Guidelines (ACC/AHA/NASPE Committee to Update the
1998 Pacemaker Guidelines). Circulation 106:2145-2161, 2002.
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Box 34-6 Classification of Pulmonary Hypertension

Pulmonary Arterial Hypertension
Primary pulmonary hypertension
Sporadic
Familial

Associated with
Collagen vascular disease
Congenital shunts
Portal hypertension
Human immunodeficiency virus infection
Drugs/toxins
Persistent pulmonary hypertension of the newborn

Pulmonary Venous Hypertension

Left-sided heart disease

Extrinsic compression of central pulmonary veins
Pulmonary veno-occlusive disease

Pulmonary Hypertension Related to Lung

Disease or Hypoxemia
Chronic obstructive pulmonary disease

Interstitial lung disease

Sleep-disordered breathing

Neonatal lung disease

Chronic exposure to high altitude

Pulmonary Hypertension Caused by Chronic

Thromboembolic Disease
Pulmonary thrombosis or embolism

Sickle cell disease

Pulmonary Hypertension from Disorders Directly Affecting

the Pulmonary Vasculature
Schistosomiasis

Sarcoidosis

Available from http://www.who.int/ncd/cvd/pph.html.
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Table 34-5 Child-Turcotte-Pugh Classification

Points (For Each with a Maximum of 15)

Parameter 1 2 3

Ascites Absent Slight Moderate
Bilirubin (mg/dL) <2 2-3 >3
Albumin (g/dL) >35 2.83.5 <2.8
Prothrombin time <4 4-6 >6

(seconds over control)

Encephalopathy None Grade 1-2 Grade 3-4

Class A: <7 points; Class B: 7-9 points; Class C: >9 points.
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4. Classify cardiomyopathies. Describe management of 60 year old
male with dilated cardiomyopathy scheduled for laparotomy

Dr Azam’s Notes in Anesthesiology 2013

Classification of cardiomyopathies on morphologic and hemodynamic basis

l l

|

Dilated

Parameter Restrictive

Hypertrophic

Obliterative

Decreased ventricular
compliance

Morphology Biventricular dilation

Hypertrophy of left
ventricle and usually
interventricualr septum

Thickened endocardium
or mural thrombi

Ventricular volume Marked increase Normal to moderate

Normal to moderate

Moderate decease

increase decrease
Ejection fraction Marked decrease Normal to Moderate Marked increase Normal to moderate
decrease decrease

Normal to moderate Marked decrease

decrease

Ventricular compliance

Marked decrease

Marked decrease

Ventricular filling pressure Marked increase Marked increase

Normal to moderate

Moderate increase

increase
Stroke volume Marked decrease Normal to moderate Normal to moderate Normal to moderate
decrease increase decrease

Definition

Cardiomyopathies are a heterogeneous group of diseases of the
myocardium associated with mechanical and/or electrical
dysfunction that usually (but not invariably) exhibit inappropriate
ventricular hypertrophy or dilation and are due to a variety of
causes that frequently are genetic.
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Goldman’s Cardiac Risk Index:

Dr Azam’s Notes in Anesthesiology 2013

Detsky’s Modified Cardiac Risk Index- 1986

I. |[Age > years 3}
ii. [MIin previous 6 months 10
iii. |S3 gallop or T JVP (0-3 cm) 11
Iv. Important aortic stenosis 3
v. |Rhythm other than sinus, Pac on last preoperative 7
vi. >5 PVC/min at any time before 7
vii.|Pa02, < 60 or PaCO2 > 50mm Hg, 3
K<3.00 mEqg/L or HCO3 < 20 mEq/I
BUN > 50 or Cr> 3 mg/dl. Abnormal SGOT, signs of chronic
liver disease, bed ridden from non-cardiac cause
viii Intraperitoneal, Intrathoracic, aortic surgery 3
iX. Emergency operation 4
Total 53

Dr Azam’s Notes in Anesthesiology 2013

I. [Age > 70 years 5

ii. [MI <6 months 10

iii. |[MI> 6 months 5

Iv. |Unstable angina 10

v. [Pulmonary edema <1 10

week

vi. |Pulmonary edemainthe |5

past

vii. [Non sinus rhythm PAC 5

viii. [CCVSA class IlI 10

ix. |[CCVSAclass IV 20

X. |Critical As 20

xi. |Emergency operation 5

Xii. [Poor general status 5

Total 120
(Assign one point to each of the following variables)

i. [High risk type of surgery (intra-peritoneal, intra-thoracic or
suprainguinal vascular procedures.

ii. |History of IHD (history of MI, positive exercise test, current
complaint of ischemic chest pain or use of nitrate therapy of ECG
with Q waves)

iii. |History of CHF

iv. [History of cerebro-vascular disease

v. [Insulin therapy for diabetes

vi. [Preoperative serum creatinine > 2.0 mg/gl
Class | = 0 factors,

Class Il = 1 factor
Class IIl = 2 factors
Class IV = >2 factors
Lee’s revised Cardiac Risk Index-- 1999. 158
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Diagrams Dr Azam’s Notes in Anesthesiology 2013
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Diagrams & Flow Chart

Dr Azam’s Notes in Anesthesiology 2013

Reflex Stimuli Receptor Afferents Centre Efferents Response
Baroreceptor Increase BP Carotid Sinus & IX Nerve(carotid Nucleus of Tractus | IML Tract Decrease in Blood
Reflex Aortic arch Sinus) & X Nerve | Solitarius in pressure, Decreases

(Aortic Arch) Medulla Sympathetic
stimulation, Heart Rate
& SV
Chemoreceptor pH pCO2 & pO2 | Carotid & Aortic IX Nerve & X Chemosensitive X Nerve Bradycardia, Increase
Reflex body Nerve area of Medulla Blood pressure &
Hyperventilation
Bain Bridge Reflex | Increase filling of | Stretch receptor X Nerve Dorsal motor Vagal & Increase in Heart Rate
right atrium in right atrial wall nucleus of vagus | sympathetic | & Automaticity
fibres
Benzold Jarisch serotonin Pain receptor C X Nerve Respiratory & X Nerve Apnea, Hyperapnea &
reflex Fibre Vasomotor Centre bradycardia, Coronary
Vasodilation &
Hypotension.
Oculo-cardiac Pressure on the Stretch receptor Long & Short Cillary ganglion & | Vagal & Reflex Bradycardia
Reflex Eye, Traction on with in extraocular | cillary nerve & Gasserian Cardiodepr
the muscles muscles. Opthalmic division | ganglion essor fibre
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Diagrams & Flow Chart Dr Azam’s Notes in Anesthesiology 2013

Pressure Volume Loop:

Surge ’ A
st A Mormat prews beivd Lecp jad.
| M- 4T
| 1 .
Inflammatory Neuroendocrine
response stress response
| ‘
1 ' f .
Hypercoagulable Plaque | Heart rate/blood | | Metabolic
state rupture | pressure increase | | changes
| | 4
! Y : :
Decreased| Thrombosis/|| Decreased Postoperative | §
hematocrit|l embolus | blood pressure | shivering

Hypoxia Vascconstriction

ot -

i
Decreased Increased
| oxygen delivery oxygen demand
Perioperative myocardial
injury/infarction

Factors that can contribute to perioperative myocardial infarction.
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Diagrams & Flow Chart

Surgical Factors:

Major

Intermediate

Minor

Emergency Surgery

Carotid endarterectomy

cataract

Major vessel/surgery

Intrathoracic/Peritoneal
surgery

Superficial surgery

Surgeries with major
blood loss or fluid shifts

Head & Neck Surgery

Breast surgery

Open prostatic surgery

Dr Azam’s Notes in Anesthesiology 2013

Clinical Predictors:
Patient Factors:

Major Intermediate Minor
Acute MI (< Previous Ml Age > 65 Years
7days), Recent (7
to 30 Days)
Decompensated Pathological Q- Poor functional
CHF Waves state
Symptomatic Anginal Class | & Il | Uncontrolled HTN
arrhythmias
Severe Valvular Diabetes
Heart disease.

CRF

Dr Azam’s Notes in Anesthesiology 2013

Cardioplegic solution:
A number of different solutions are described. Most common
compounds are:

» Potassium = 15-40 mEq/I
« Sodium = 100-120 mEq/I
 Chloride = 110-120 mEq/I
« Calcium = 0.7 mEq/I

« Magnesium = 15 mEq/I

» Glucose =28 mmol/l

« Bicarbonate = 27 mmol/l

St. Thomas hospital solution (supplied in 20ml ampoules):

« MgCl2 6H20 = 16 mmol

o KCl =16 mmol

 Procaine 272.8mg

» Water to 20ml

« This ampoule is added to 1 liter of non-lactated Ringer’s solution
at 4°C and used.
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Perioperative Myocardial Ischemia. Continuation:

Pathophysiology:

Triggering
Factors:

State

Consequence

Dr Azam’s Notes in Anesthesiology 2013

—>

Stress of Surgery

Stress of Anesthesia.

Increased
Inflammatory
Response

|

& creative proteins

Increase in ILF, TNF

\4

Plaque Rupture

AN

Stress of Surgery.
Stress of Anesthesia.

Increased
Hypercoagulability

|
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Surgery & Anesthesia

Anesthesia, blood
loss & Anemia

» Intubation

« Extubation

. Hypothermia

« Anemia

. Increased blood loss

« Inadequate pain control

\4

Increased Stress

v

Hypoxic State

|

Increased platelet reactivity
increased antithrombin 3

Increased

Increased Cortisol Decreased
Increased catecholamines Oxygen supply
v —
Increased
Coronary Stress HR & BP Decreased
Oxygen Supply

\/

Plaque Rupture

“

\4

Coronary Artery Thrombosis

v

Myocardial Infraction

/

v

Perioperative Ischemia
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Acute treatments for suspected intraoperative myocardial ischemia

Associated Hemodynamic Finding Therapy Dosage
I Hypertension, tachycardia + Deepen anesthesia Esmolol 2-100 mg, + 50-200
IV B - Blockade Metoprolol 0.5-2.5 mg
Labetalol 2.5 — 10mg
33-330 pg/min +
li Normotension, tachycardia + IV Nitroglycerin As above
Assure adequate anesthesia change
anesthetic regimen
IV B- Blockade
1] Hypertension, normal heart rate Deepen anesthesia 0-20 mg
nicardipine Nicardipine 1-5 mg, + 1-10 u
Phenylephrine 25-100 ug
V. Hypotension, tachycardia + IV a-agonist Nor-epinephrine 2-4 pg
Y Hypotension, bradycardia Lighten anesthesia 5-10 mg
IV Ephedrine 4-8 g
IV Epinephrine 0.3-0.6 mg
IV Atropine As above
IV Nitroglycerin when normotensive
V1. Hypotension, normal heart rate IV a- Agonist As above
IV Epinephrine
alter anesthesia (eg, lighten)
IV Nitroglycerin when normotensive
VII. No abnormality IV Nitroglycerin As above
IV Nicardipine As above
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Diagrams & Flow Chart
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Diagrams & Flow Chart

Drug Site of Route Plasma Excretion  Antidote Stop

Action half life Before
procedure
Heparin lla/ Xa IV /SC 1.5 hrs Hepatic Protamine 6 hrs
LMWH Xa SC 4.5 hrs Renal Protamine 12-24 hr
(Partial reversal)

Bivalirudin lla \Y 25 min Hepatic None 2-3 hrs

Argatroban lla Y 45 min Hepatic None 4 -6 hrs

Warfarin Vit =k Oral 2 -4 days Hepatic Vit -k, FFP 2 — 4 days

)
3. qmey| L

Hypokalemia

Dr Azam’s Notes in Anesthesiology 2013
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Diagrams & Flow Chart
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Table 1E-{. Receptor Sites and Action i
Recaptor Site AcHon Fluaregquinclones _ .
i Wasgoanstricts vascular smaach muscla, GU contraction. Gl relaxatian, o Dose in renal fablure {by GER)
gluconecgenesis, glycogenslyss Entibiotic Mormal dose =5 10=58 =10
-1 DCracreased insulin secretion. causes platalet aggregation; deceased ME Izt E_E'femun'" . . .
release, vasoconstrction of vascular smooth muscle :"3:'5"1": 3’-"5'“ 1g PO qu i'a n i
31 Ineraased cardiae contractiiy, heary rae, AV conduction; increased A penentian §00 750 me PO a11h
renin secreticn; increased contractility and arrhythrmias ! Ciproflaxacin ?Dﬂ—dl}l:lr:g I q-|1|. MC 250500 mgalzh 25050 mg qi4dh
-1 Relaxatian of vascular smooth muscle; brenchial relaxation, G & GL : i
| | Lomedloxgac 400 mg PO qd HC M) 400 mg gqd 200 me qd
) re_a:-:f-mtm,glun:unmg&nem. glycagenalyss " Mg 400 g PO 11k NC 400 g q12-24h 400 mg q24h
-1 Drilation of nscglar .s,mnum .muscle (renal, meSenTery. mmnar;r:_renal Hlacacin 300 40 mg POV g1k NG 4D0 g 124 200 mg q24n
tubules [haturesis, dinress)., juxmglamerular calls {increased renin Iref .
peneratien
release} , _ “Levoflomacin 150-500 mg PO 24 NC 25D mg q24h 250 mg qddn
-2 Inhibics ME release, may constricr renal and mesenteric smoath masde 4th genention
Gatlloxiicin 40 g POV ol IC 00 mp qd 200 mp q4
Germdloxacin 10 me PO qd MC 160 g g
. = 7 " Mgt i 400 iz POY o MC MC M
Tahle 2E-1. Receptor Activity of Adreaargic Agoniss el mE T q D S |
-1 -1
Drug Diract Indirect {Artedal] [Yenous} o2 g1 g-i
Fhenyltlaphnm.e It - $--- P 0 N 0 '+ wchines -
MNorepinephring 14~ - T+ --t SR L L 0 Crose in ranal fallure (by GFR)
Epinephrine, R : - : e - Ancibiotic Mormal dose =50 10-50 10
Epinephrine, +4-- e ' e I-- Diosyeyrling 1'3‘:'1“;15:‘?""" L i M
Epinephrine, 44-- -k RN pe ' |- m:'-'l} ';F o
. . . 15 | LI
Ephedrine 1= 14- == -—+ y 4+-- - - Tigeeycline Lhen 50 mg q12h (i HC ) M
Daparnnig. +e-- Q +---  Dopaminergic agonist
Caparmine; P ' Pome 7 P-- sl l1+
Daopamine, e+ " P A ' da-ve b1 Marrolides
Dakutarm ne +4-— -0 7 ¥} .- - Doae In renal failure (by GFR)
Antibiotit Mormal dose =50 Ti=514 <10
lsopraterenal [ 1ac Q y 0 fteet ~FPtdt
B0 mg I cd
dzithromiprn SO0 g Bl en d 1, MC M M :
then 150 mg PO gd
Chrithronrim 200 50 mg PO bid !r P X
250-500 g I
15-1 g v qdh e
- Eryihrontpan S0 g PO qid T WCo e “‘; 8
iTeIll:hn:urrw{m* B0 g PO qd ) 1] ¢} rag fld Id Cricl - Aoy
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Cephalosparins

Anclbhotic Muorimal dose
It generotion
< efad roil ¢ 1z PO g2k
Lefaaalie 1 2 IFUIY gBh
Ceohalesin 2500 500 mg PO g

ind gererotion

Tefaclor 250 500 mg PO it
Celnraran 1-1 p IMAY q11h
Ceforitin 1-2 2 1M1 gdh
Cefprozil A
Cefur G Fe FA0-1500 mg MUY
q&k
Laraearbef 200400 g B2 qlth
3rd geraration
Cetdirur &l g B2 gd
Cefd-taren 200 400 mp PO bid
Cefiuirme 41 mg PO g24h
Cefoperazane 1 3zVq#n
Celotxime -1 p MY q&h
Cefpoderime 10000 mg P31 13k
Cefrazidine 1 2¢2Ivq&h
Celibgeen 400 mg PO gd
i_ehtizoxirs 1.2 2 I qkh
Celtriaxane 1-2 g IMIY g12-14h
dih gereratian
Cefepisne 1-2 g MY q12h

=5

M
MC
HC

(gt [
MC
1-2 g
qéah

MO

L
M

MC
K
0 1
N
M
MHC
HE
MWZ
MC
L

M

10-50

03 p o 12-24h
1rql2h
[ [

[ [
1. 2 £ qi#4h

1-2 g 45F

[ L

501500 mg
8h
2 mg q1th

M
2 ng bud
300 mg qldh
M
M
M
1-1g g1k
X me qd
1gqlih
M

1-2 g q16-24h

Dose in renal failure [by GFR}

=10

0.5 p q36n
12 g24h
Mz

M
1z g2h

1791k
250 mg 5 12h

50 Mg q14|'|
20 me qd-34

30 g qd
200 g gqd
pLay] mg qi‘ih
[

1-3 z 11h
H¥) mp qi4h
1 g q24n
100 mg 94
05 gglih
MG

1-2 7 g4 48h
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Arcdpoghyeatddes

Antibotic Mormal dase
Cyrntamisin
Tabrammecin 1-1.7 me'kg qBA
Briikacin & reglkie qdh

Dinse in renal failure (by GFR)

w5 10-50 <10
&0-90% -0 1%
q5-11h q12-18h qd4—4Bh
or - 1-1.7 mg'kg g8 ~ serum Crih
&0 A% J0-M% 10-30%
qE 17h q12-1Bh qt4—AEh

or -§ mgke gl# ~ serum Crik
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Properties of Compressed Gases InE Cylknhers
Charackaristlc Cxygen Mitrous Cexchde Air
Colar Gren Blus Titore Macrashock Microshock
Fhytical seaes (335 Liquid znd gas Qs {eureent applled ootsde body} {eurrent applied Inslde body)
‘Walume [L] (1 E 1590 Lr 1 rilliamp - percepron M mucrpamps mas leakage o rreng
PF’EE'I.LIF: F'.I" |iF5|I:I 211:':." . :'I 5_':'_ __ 131:":' '||;} |nil|m5 ang wamld =i 4]
140 rmlbamps - cause v-fib 100 merpamas - ouse Y-k
rc - = - LI - === "~ =2
B :Jiu:;uTHnﬂ'euud Peak inspirutory Adreciy Pressure (PIP}
Plateaw Pressure T PIP & Unchanged Plateay Pressure i i i
“Tucdal volurre 1 Inspiratory gas Now rate Independent Risk Factors for Difficult Mask Yentilation
- Pulmanary camplizace 1 Al twm -
, ! ¥ resistance ! .
+ Hechavicn couses + Mochomzal sonses Presence of 2 beard
* Abdaminal gas insnflazion * Kikied endetracheal tnbe * Eﬂd}' mass index =24 kg'llmj
! Tr:ndel_enhmg Fesition * By compressian
' Abdaminal packing * Fersign body aspirtion = |Lack of teech
* Encobrescual sntuoaTae . Pﬁ’_-‘!:rlhg.i: e
* Plyziskipic coaves + Branchospatm . AEE =55
= Pulmonary gdema « % i . .
+ Fleural efusion e » Histery of snoring
= Alcarps
+ Tension pheunechoras
Oral Tracheal Tube Sizing Practieal Aporaach to Unanteipaced Difficult Aoy
Age Internal Diameter {mm)} Tube Length at Lip {cm) Plan & ¢ Swandard -armigaiceps wnth blade of eheace
Full-term infant 15 12 v [Funak!e o inculate — make 2nd atempr with a disferert blade
Child 4 - agel4 14 + agel . :1;:;;'-3 mare thian J altempts [averd 1 risk @l ol hlEE-c‘J-l'g. sesrafions &
Adult; female 7.0-75 20 Plan B Direct | 5 ncertion of b i ubarine cache
male 75-85 7 an irect larynposcopy & inserton of bouge or intubatdng cachecer

o Conlizrn placement by (1) uwing hand e antenar neck oo palpace catheter
advancament through glomis: (1) after this, £0 cm of catheser should raach
caring & preo de misiance (i resistnce will be encaunterad [ in
ezophagus); (1) if Ls'ng inoubacing catheter may attack 1o k102 moriter

Plam & ¢ Incesrics al LMA {dispasable, Easorach ™, Praseal ™}

v 50 or 6.0 ETT will fic through disposable LMA ¢ - fiberopric assistanca]
Pian D+ Terrunaie anesebes & awalie parient

* Perdarm awaxe fiberaphic intubac.on

* Perform surpgical ai~#ay [i.e. tracheosoomy)

Lo ce Beypred fran: Hnr_g.an SE Mikhal M5 Hu.:'-'.a:,- M Cloeat anecphrandagy, 4rh ca
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Merve Blockt to Anesthedre the Alvway

Tapéca aresthesin for danpuetornshimmeny

» Cetzaune spray [tetrcaine’benzocune conbination)
- benzocaine todiciey ocoord a0 - 103 g can lead oo roetherroglotinermy (o

with rrethylene blue)

+ Yizcows lidocaine: -4 mL swash & cwallows

* Mebubzed hdocaine: 4% 4 mb fer 530 min [or acomizer]

= Lidocaine jelly; 2% on tongue blade, peaks in 5 10 mn

Sapevior Larprgeal reee Bk [Sensesy inner vicen oo epighorns. aryencads, & ozl coeds)

+ Laterally displace hped bone poward blods side, direcr 23-gavpe nedle to lateral por-
nan gf eaid bone

» Withdrmw sliglily & walk off booe infebiorly (below cacly greasen eeen)

4 Adwance ehraugh therahsod membrone ey feel loss of resistance}

v Aspirate & wect 2 mL of 3% Ikocame superfical & deep ve membrane

Trarsirtchesy Bork [rszurrent [arpigesl reeve)

+ Penetrate cricathyigid reembrane wih 2 23-gaoee pladc op ceeter and 10 mbL geeinge

+ Alter aspiraning air, remoye needle & areach 3 syringe wth 4 L of 4% lidocaine

+ Inpecr ar end of expiration ©o aneschauze glocis & wpoper craches

Recurrem lrpngedl nerye hlack

4 Aan Tor psilaceral lesser coeno of therod carolage im trachecesophapeal procse

= Ansert negdle perpendiculat to pr direcong it medially, contacing Iesser coer af -
roid arlage

» Oirce reacled, withdrw r=edle :.'hgllﬂ:f & irject

Clasighhargrpeal nerve ook |posterior third o Tongue]

* Anject 2 mL 1% 1% ldecaine in plossapharympeal arch

Drug Clasy) Adult Core Dnrseld Peak
Creg {mg} {nxinj Motes
aodivm Lirace 1020 imL
(Fo)
Castric oty scimulator
Metaclopramide  5-20
[P L IV}
Antiemetics

Chrdunsetron (1Y) 48 meekg
Granisetran (NI 2 mogtks
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;.

:  Drug Clasy
. Drug

Aduit Dose
{mg)

Benradlazreplnes—araclys £, sedacaon, 8 arines 4 (o goarances againse necll, ne aralpesial
A0-E0 i adali,
TA-20 w clubdrer

Crazepam [FCH £-10

Lerazaparn {1M) -7

Lorazepam M) Figrare 1 1.5 mp
ey
_Midaznlamn (k1) G501 mgthg
Midarnlam [I'¥] Tiersee 1-2.5 my
Barbitvates man advartagre
Lecobarbical G020
y [ MG
; Pentabarhital L3230
 (PELIM)

:ﬂpinida—[reat pain 2ssac. with pFaca esperience (regional anesthesia, cengmal lines)
| Srowide hotke ane olyses. may cause dysphora: consider supplemental Ch

15-30 45-91)
Unprodictable

5-15
50 1%}

1 HL‘IFF!'IiI'II:" M, 1]
| Mependine 4

| Aritib starmunas

: Cupaentipdrarpne 15 2%
L[POLIM)

!

I

| Anticholinergics—uselul for drying aral sezretions {ooal surgel yiiberapnc inTubaocn)

Arrapne [IMH] QD4
Lcopolarmine [IM)] G304
I'Gtr':ﬂp:f‘l"l‘ﬂhlie o7l
| iy
IH2 ancaganlsts
| Cimeiding 300
; [F3, IM. 1
Raniridine (PCX) L1
y Fameddne (PO 2040

i Antacids

Cneet Peak

{rmin)

i 40 Among benzas. lorizpain hat
meast delaped outet & longest
actian [inay cause prakorged
sedatezn]

510, 3050 flapid onzet B shar duration;

1-2 qwer yichin 1 br ol surgery

rost; prirnanl:,' indures sarltion; no =.|'|.‘||g_l!!|:|..r'r'|t:|-'
canse Jisinhibjcion; little ;nrl‘llgmspintnrr depresuior at usual |:|r-E|'|'|E|:| s

0=

Hotes

Croyses placenta: fughly
pratad-baurd (T patency in
pr wich - albuming

Zedartion for 4 hr;
perfarmarce may be impaired
‘or 1=t hr

Pralonged acoan; nat

app egriace for shorc
procedures

Lases 4 by
Lasts =+ hr

Sedation; can L= wath
cimpsdine & srermids ta
protect agairs; hisamine
mehnase from allergic mens

Least sacating agent (does ot
cross blaod-bram bBarrler]
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Contituwn of Depth of Sedation (ASA Deflnition} i
Moderate —
Sedation! Commibily Used Dirugs far Conscious Sedatton
Minirnal Analpesia Deep Irduction  Maintenance Mainternance
i B Banlus Infusion Intermmitbant
Sedathorn ["'l:urr'_ﬂ:ll:ll.li Seda tion General Crug Mame Diose Rate Boluses Nuotes
{Anxmlfsh} Sm;h.tlm"} .i.na_lses.m Anesthesia Benzodiazepines
HES._DL'Ir"'!.II-‘EﬂE':H' Mormral Pul'pﬂliifulu Pu I'Fi.‘.lsi:f'.lrr LIrarausable Micdi raalarn 1 5mg 1=1 mg H,F_pld_ onsec & sl'!c-r:
response b0 FeSponse to repense fallgwitg  even with fl'::;?::?&?;;l
'-IE.r'_'G| . ve_-"tlal or tacule  repeated or paindul © painful sdmulus adwgant o narcaric
stirralatine stimulazion sanlatan beluyes, remifentanil
Airmay Uraffected Moo owterventior  Intervencion May laterserticn F'I"r{l,l‘sml".”’r""".r
H . W riEIee
el be required aften required Cpinld analgesics "
SpanTARL LS Linaffecied Adequare Moy ke Fraquerily Aufertanil 0Z-05mg 05 Imghr 0205 g
beriirhon madequale ‘nagdagquars Fﬂnt?n:.'l 21550 rcg 15 50 mog
Cardigvarcuelor Unaffecrad Ulsizally Lizyally May be Rermifencani ':'-5'1_1 21 25 I-:’W'-Lid |r=r.§¢ Eohizes
Furcs , . . megike'min (rlsk al hagt wgll
URTiRIn I amLaned mairtaineg I Tipalted rigidiegy: | dase when
* Rl willnlrawal from a pamninl srmule o BT 2onsideres 2 FLrazsafu respanse Biven with miziealirn
ar prapalol
Hypnocles H
Frepefal 0.25-0.5 A Amgag'hr 0305 mptkg  Eanly titmtable . rapid
. .. ) gk L] [ E0H-500 FECEWRCY, ANtiEMec
ASA Physical Smtes Classification Examgle i mrethgiming  mca‘yg) effects; pain on
’ . . ; TN

1 Mo qrgam::ph;.-s.mlnglc.'p_s,r:h arnc groklems _ Healchy parient . Dexmedatormdie 1 nggkg N3 o7 _ Sarme analgasia with

I Cenmolled medical condivans with mild sys=emic Conirolled HTH! aver 10 min  mep'kgthr htle respirstrory
eFecss. qa limewcions 1 Funceional ability smceriobesity depressian: bradyeardia

Il Medical com®tiote with Sevee sysremic effects. Contralled CHFstable fﬁ,ﬂnﬂ?zﬁfﬁm.
hmicziors in furstional abilicy E"Bi"'i"'f"'.’r'-"d . _ may have proslonged |

obes Tyl OFDYZE onic sedatian: i3l dases
renal insud. of midarolam &
. . . 1 | lly n:

IV Fearly contrelled medical conditicns 3s$u:!-“!t-&l:| _ Unztatle angira! .,E::;E:r:dﬂl':z.f;?,;;m
with signifizand wrnpanment in funcrianal ability that is syrnpromatic COFD . balus & pealonged
povenual threar 1o life or THF - sedation

W Critizal conditlan, iezke chance of surviva: without Ruprured AAA, FtAm e 0.7 mpthy 24 : Maincenane «f

LAt g kgienin cardiovascular system
sUFEcR Jrocedur 1 & respirazary drivg

[ B daadd, un-!]erg-ning Qrgan donatic make ket

- brauima Gunshor weund, G per’. appealing: avend int pis

E Ermergency, trau P with CAD: urieen-

rrolled HITHR, CHE and .
arrerial anecrysms

e Aduptwd *-yne Hillier 3T Chazxer 47 Manutarsd Sowslwiz Care,” In Barash MG, Calen 2F,
Sieltrg BR. oy Gzl Aaeahicng dov ed, Lippinaot: ¥ liamu @ We'vbans: Fhilacelphe, Pa, 001 1247,
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Diagrams & Flow Chart

Aecommendsd Artblatic Regimen (30-60 min prior to wrgery) Advantages of TIYA over Inhalation indection & Maintenance
Flrse-Ling Antlbietic Adernative Antibiobc [FCM-allergic px} * Sinoc:th induction with ninimal canghingdluzcupping
Znrl Amakillin 1 g Chredamre m 804 IR = Eamier contril of anestintic depth
Lephalazin [ g Bzihirzngpein S0 g * Mare mpd. prediczanla rmergencn
CaribroTmper XK mg * Lnwer incidence al FOIMY
il fll"l"lPiﬂliﬂ 1 b 1 Wm" ::"'“h'”:l": Bl g 1M o el opertng conditigns for newmlogs surgeey with reduced serebral blood Acw &
-._cﬁ.'l::zln g I'\'-'I!“'ll corchra mmahalic @Ee: 3 ows INCFAOREFASIVG RBLFSMGAIEEr g
weltrixere 1 g1V M 1 Crgan woaicity & atmospheric polluticn
Teuma Sl drea ™ hen Yol il ol Prima-lisn o |=heetr Bideeardilk. Jeacdien 107108761716 174 Ao ds MO side effects (ezpansion of closes 3-rspaces £ bone marraw suppression)
Masct Sanciti Sensiti Commopn Indications for TTYA
05t Jensitive Least Sensitive o Anestieso for wreay medoscopes, laryngeal & cracheal surpery
Extraccular > Pharpngeal > Masceter = Adduccor pollicis > Abdomnal receus = 1 mfé;.liﬁwl;f:;:,i::f::;;:;;:I;;;:E,.tummpm
Qrpiculariz gouali > Diaphraoan = Wegal Cord 1 Historey of o ginficant PORY
Figure 202 Speed of Orset & Recovery of Meoromuscular Blockade | -'-d""ﬂiﬁ of Continuwous Infustons Compared with Intermitent Bohus Dasing
» Avcid cscillations in drug corcenmaicn
Fastest Cinsec Alowast Dinset * Minimize Felatve ceer- or underdosing

Provide srable depm of anesthesz

Feduce mexdence of skle effecis [Pemocdyaarmc inswbl-Tyd
Shisreen recovery Dlies

- Totzl drog requirernenns by 25-30%

Larynx = Diaphtarm = Orbiculabs ocul ® Adduciar pollicis

hsteﬂ Rctmrr:.r Slawest Regowery o

Larynx > Crhiculars oculi = Dhiaphram = Adductor poliicis

Interprotation of Brain Functien Magior Mumber Daring GA
-6 Increased risk of awareness during A
-] 40 Appropriate anestheric deprh
| 4n Exressive depth of anesthesa
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T ey p——— - : — “Trpkcal Dosing Regimens for IV Agents Lsed for General Anaesthatics
memww“in : anl Management uﬂnnwpmmnmeagehmr | nduction Maintenante Maintenance
. TR i i
+ Chezk delivery of aresmenc agens 2opr * Perfarm decailed iserview wich Jatierit Th Dr:.f:m 5 ;.-Br‘nqlril{; Infusion Race Iljtem-"nnnt Bolus
- C_-_::a'us.nder promediZ1in with ampec.cd Verdy potens™s gooownr i £ :
* e dequite dose of nidurion agans Spmhotiere & opolopize Etanndaes 0203 myilky . i
r Award muscle prialysis unlgss o s Erplaie wintt hapheried + Propatal -3 mg'kg 613 medgihr -
neeged. aver then .!.'-l:ui.d t=tal paralysis fenssare oot ﬁun.'epellmn e iy i {10018 e ggimin)
+ 5-.I|:-|1|PI'E|‘&EI'IE WD & opicid 1aesthesi v Ofler peycholagea! support | Fentand 3-100 megz 05— megthghr 15 50 meg
. :lth L& MAL af volatile agent * Record intarview i patisacs charr Alfencaml 2515 g 1-3 mpil- 0.3-05 ng
dmiriater 38 MAC when woliz'e * Irdorm patients surgess, wurse, Rermisencanil 1-2 mcpikg 0.1-0025 meghgimin -
220r 15 e used algne & hnipital lveyer . b et
* Ly= amnesics when hghr anasthesia s 1 st patient daily during haspiral sty Sufentar b2 meghe 22 B4 megkghr
Il::-r'||:r I=RImen ole atel b pr & keep in concace by telephane afte Ketanive 0107 migthg 3- 10 g g/ miin -
: ':n:'lﬁ'.!rr‘ﬂ FL abou® p:.sf:|b|||1:,- oA gw,?_renegs = [(In Aot dE|3F referml to 1 PS}L'IE|EEI'E-[ Feitnn Ll<an AL :l'-’liﬂ"ﬁ i -Clupl.gl L. KT P J!-L.._pu_ Wheh Dine™ Moy of STca-gased dusyfenp
aeisider brany Ieoiceian RN i1 Or pay=iacrise Popcadzewr Lipginaoct Wilkgma & Wilks: Flilide ghis. FA 200743
Fam o= MM Vesigkopl BR A i doang arestrasiv daeienziege 20095 557-532 Wi,

PEF T rvanzn,

. v . .. Factors Afecting Anerthede Spread n Intrathecal Space
Surmary of ASRA Reghonal Anesthela & Antlcaagolathon "'-"-'fi"Hl“E’ Baricity Lol solutan densiey i relanon w0 CSF: mxring medication with
Medlcatlon Class Recommendation dextrose or sterle warer results i hvperbans ar hypahar:
Aspirin, other MRS Mo contringicatiaons solutans (rup-EEu'q‘-Ehr:I
Clopidogre Weait T o Lefore needle inzertior « |spbaric [density  C5F—ger blocy ac level where medication
liclupidir= Wit 14 o et reedle inserlion iz inpcpad
GP 1ekz -nkhitors Whis B—44 ;- Eefore reeedle inzertion . H:.Ip]:rharil: [denzy . -CSF—pe spread of reedicadon wich
Law.malecular-weighs heparin wegiz 10—11 hr {lor 1ormal dose) ar 24 hr gravity in intrathecal space
[High-dose enaxaparin 1 rglp [far begh dose) besare readle inzerpon * Mypobaric [denuty -~ CSF—get spread of medicadan agginst
g1dh or 1.5 mpikg qd; dalteparin Fostop bid dosrig: Remewe cathe=ier 2 bir gravity in intrathecal space
120 Lig qihoor 208 Li'kg nd) beimre 15t dose, whith shonld pe no & -lier Patient posithan Gravity can help spread of medicason within intrathecal space
thar 24 I postop. when hype- or hypertaric soluticns used
:;:ﬁ:Eﬂ:?:?ﬁ“ﬁ;;ﬁi;;:g; 3;5; | Spinal curvature Thu_m;i: kmhn:i: AL T4 prawsncs rrugration of spinal ooeand
. cervical region
Hepann 52 -4 days fi55255 DIaIRIET COLNE peior 40 eMaang catherer ! Other factors; Dose, volumie, trinparatwne of medicaoan injeced. 3ge, increased
Hepann merasp Chelay heparin 1 hr after INSEFTION. FEMOVE [ abdaminal pressunc, prograncy, direction of nepdle bevel
[wascular procedures) cthecer 14 hr after b=t dase; hepaninzatan I
OF e atherar ramoval . Mo effect: Waight, height, gerder. ba-borage
Wilarfare Checument normal [ME, - 1.5 pror o needle
insertiz & cath=ler removal
Tl oinbeslprics Mo speetdied 1ene nereal: Tolloe libricegen level

Sowrce: Adapied Irem feg Anesnd rdo Sed 300438102 197
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Diagrams & Flow Chart

Level of Sansory Block Muesded far Surgical Procedurss . I ey
Senzory Lave Type of Surgery Local Anesthetic and Dgse f th
. : dentifying the Epldurad Space
T4 [ripple Upper abaemial Tetrecaing, bupivacaing, or ropivacaine L afrasi ]
surgnr:f g-14 g haL LT rﬁili!ﬂ.ﬁcz L] EI'IEH'EE Eplduml H[!dele n I|Hu|-|1¢|1'[
o Einrtion (LOR) tzchnique + Arkch lew (riction syringe (filled with pelialine) oo
TE-TT [uiphaid) Lower addomiiel Lidacaine T5- 108 g buaivacaing ur epidural noefe
iurger-\-zem mprgcine 10-14 mg * Apply constenglinrermitt=nz pressiee to syringe ac
H-Ef:unrrr'apll-r: _ readla 12 slevwly arbaaced
TA0 umbilicue ) Hip sargery Lidocaine S0-78 mg, tetiane 6-10 g | + W:Im needle paszes thraugh hgamentum favain jirm
TURF bupracaine o ropivacaine §-11 mg e Ll xpace). ptunger will be edsly advarced
Yapinal dellvery _ tindwating a logs of resisuances
L . Lowe: extreminy Tetracaine. bupmacaing, or - upivaraine. 6 g Hanging-drop techalque - Diop of fuid placed oo bt of epidural needle jonce
sngenal ligarens) engaped i ligamenous Nawemy)
L”T] tkenga) Foor curgery Tetracaing. bupivacaing. ar rogivacane, g mg = Advance niesdly pndl fud sucked inco reedle Uk
514 Hermombnigeciomy _ Lidoraine 30-50 mg N findlicates epudural spara]
x;_:;:;::;.lun’ﬁuumhpuu Tram Sacking BE. Mule RD Baizs of AneUhori, dch ad. Chorchyd Lewrg@zesing, Hma - -
. . MNerve Localization Techniques
Boses of Epldural Oplokds . Paresihesia Block needle used to elicit paresthesia when it ¢ontacts nerve.
Drug Dase fmg) Crset [rrin) Duration [br) . . .
P ] L 1 injecrion snould cause transient enhaznced paresthesis incense
S ufarnaml QdI5-0 010 3-8 14 searing pain indicaces incraneural injectioh [Step immediarely,
Fentany 2405-2.70 520 -5 withdrpw neadle, reassess)
Metradune 3-8 10 20 L Merwe stimulabon fngulated needle connected o nerve stimulngoe gheits musc:e
Hycrzmorphar: 1 15-10 :‘;3 cwitches in carger nerve’s pamesn of imnervation. Diak curreng
Meperdine 000 -1 . . dawn slowly from -1 mA to 0.5 mA while retaining muscle
|F"h:|r|:hr'rl‘.' 3 10-£0 . 13-4 cwitch
Uitrasaund-guided Ulorasound probe used to visualize target nerve, block needle,
& local anesthetic
Infilcrationdfield blacks  Letab anesthetic injected in dose prostimicy o ngrve 1o be
blocked based onoirg constart relatonship with anatomic
laniduarky
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Figu i-2 Upprr rzbmmmy Inearaaqion, (Front Durn PIL of o, Shoco Sasihelc

Fipure B3 Cubweted Inneragrizd o 1he lowkr' crdrersiCy, Adlapdid lromn farap H.
Pl dure s of The MEH. Jeh ad. Lppmeobr e dlums B W]RIrg: Bk delpsie, B

. Aralony o ibwe Harcas dody, Lea & Febager: Philyrieiphia, i 118
14380 wWith peemision ) Lot e za L33 1awTEs Mudd & Palood " mmle U Lo furanmi.ang 1 3.
B ""-.\__. - spamzlmrag LIZ mqm-..-w_':.' - - -
' -, . -
- ! ] .l"'ﬂ. ELCE TN Yo, k -
E‘ :}I _1/8 I.' L LTI N I |
— d A r (K2~ PRI}
ﬂh“-\-\. )
‘7 I | h'-\: L] 'J'\'ll
- | |
"ow W -l
—l—‘r‘.-!"il_l] plawus —L I| ‘ |5|'w:l T |
I b |
== lim
Arillory ————— 4 L fl
l: | ul-m [T
Mledian cutanscza of arm s b -l| ! L
und anberccabeehial e

TAEL LATHd.
[ HEAL Y]
LT

AT SR
al mage e

. w1k

Madinr cubanecas | '| n Elft
o lorear - .JI' Kl - iy

: gl Ill"ﬂ!:l_pl-wv.u

. [ M LY
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MormaL CYF & CorRRESFONDING ECO Waveroam (Fig 7-1)

Fasture of dha CVF Wavekform

WaveFforrm
Feature Resulea Frorm
"a" e Wenous distentian from P
conlrickion
"L e Bulging vl icusprd valve mro BA
dirring BV 1szwelumic systole
"o descent  [T] Arpal relyeanor. & (2] caodad

displacemenit of tricuspid watlwe
duwirg BY sypscole

Remark
Biggest pulsaticn visible, =specialy
during wnsperacion
Lalle: the “¢" wave hocause ir
worrcides yath [Fis accentuared
hyl rarerid palza
renrs ri.lr-ng syseole. accentuaterd
I Lonsliclive pencarding
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Caunes of Low Mixed Yenous Causes of High Mixed Yenpus
Low £ Delivery t Oz Use Low O Use Cther
v Hyposia + Fever + CM ppisaning  + Impaired O
v Anemia * " Metabolic staces * Hyporherniia rissue delivery
= | Cardae sutput v Shivering [sepsis, burns}
v Alkalosis « Miteal regurg,
* Methemughebinema ]

Dr Azam’s Notes in Anesthesiology 2013

Caunes of Low Mixed Yenous Canses of High Mixed Yennus
Low & Delivery t O;Use Low O Use Cther

' Hyposia + Fever + CN ppizoning  + Impaired O
v Anemia « = Metabolhc stares * Hypothernia nssue delivery
« | Cardiac sutput v Shivaring (zapsis, burms)
v Alkalosic « Pureal regurg,
* Methemughbobinerma . ]
Cardiac Output Errenecusly | Cardiae Cutput Exronsously ¥

¢ Large wolume injecued
» R.pe-L shunt
v Cacheter Tip toa prowirnal

.

-

.

-

Srmall wolume -njeced
L-1o-R shunt

Wedged cathetar
Tracusiid regurgicancn
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" HQIHHE Tewprad nrgln ﬂ:-'!ﬁ.ll'll.'l:h:l'l.'st'\-!’l"'! EEN

* Marage severs argan :I:.'sﬁ.lnl.'l:n:nlm- wpb_ll_ﬂ;dlh . el o Admesrer Aurds judiiausty (COFDipul HTN s renal failuee)
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3

"
-
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+ Marage valvular beart dz watls apprapiace prelaad & skedaad adjustroent * Aspesy varsaclive tharapy b serial C0 & SVR measureinenty ]
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Frgure 1 Auawsumum of unhume starus

Volume Slalyes

l, Daily Aduit Electrolyte Requirernents
v 4' Electrolyte  Daily Requirements
T Cparrier e TRl ra-CIperd s ¢ Ma 60150 fT'IEq
il . K 70-150 mEq
v I l v ] Ci 60-150 mEq
Hislory Icaminaron® Labe PoLin-l At 3 e T Hg 5—14 mEq
' ! l v l Phos 7-10 mmol/1000 keal
T flnda: e (R LERT A ITITHTH 'y 1" 2°VF
L OTHE s il I o 1Y FTON R I
el LT | E A LTI b I I i, 14l TI-:
f T T = kel [T RTTH el s d Liloan
Ll ETRIILT
II.'IIII TN I

Compositions of Crystaliolds & Coloids
Na K Osm

Fluid {mEg/mL) (mEgmL) (mOsmil) pH Other

Extracellular 140 4.5 290 74 Cl=108

fluid Lacrace = 5 mEg/L

D5wW 0 0 252 45 Glucose 50 gil

0.9 NS 154 0 308 6.0 Cl=154

LR 130 4 273 65 Ca=13 mEq/L
Lactate = 28 mEqgfL
HCO: = 27mEqgiL

: Cl=110

5% Albumin 145 = 15 <25 330 74 COP=31-35mm Hg

6% 154 0 30 59 COP = 30 mm Hg

Hetastarch

D5% NS Ex) f 320 4.2 =39

Plasmalyte 140 5 294 7.4 Cl =58

1% NS 512 0 1025 5.6 Cl=513
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- 10D Prophyls=ns [hasad an seedies in carecer ats B Enp' | Sed PUL o arieace proseeeation hieh Cp )
3IT[18]:1970 1875 i - ﬁ-';'t:'ﬂ' T:-' Bew ptpen 3 iy e PP K pazetees)
Z0.0EKD Ay bleeding r pre-provedue, B vatk concurERl (oagalatan . H:-:u:'u-f.::-|11l|a1b” 1€ne Lz cRrace forring Y5y |
disarderiilkcLizn
- BILOCK Mapaar hleedhng cr dunrg sutgery: prior wa ChE ar myar 2pe surg=ry; Evtimacad allmaable blowd low E3Y (-, - Fooiile.

pleertng wich rranma; pracracheal bleedng; after predarged cardic- Hau mica b
sulmongry brpass Ho-  fimllgwesse aesepian e Hae
Ertimaced blowsd sglume (EBY)  waght gl d-weape Hrod sclums

Gpeem clamaks %o TP =rh H'.e--mrmmrg =lead ne, frem GG imrse gr fenm CHE, Fanecos mane )
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- - b PI'tIIIIlI.rE MoIIces b |-|_||.¢
Tl -tiar -+ ~emizngnasg Fimlag
I-Rne 20wl e
Indieations for FFP Transhusion Aauk me 3 Lk
. Lalu’y g iz L ¥
IR 20 Praghylazoe transfasion prisr 0 evdioe procecaes o i acmely
bleed ng pas
IMH T30 FFF ey be of walue in acoealy blaedig prs. whcersin benefic 2z pre- — .
procedure prophylasis. unbbedy 1 corract MR salug sachaur nassive Esanating Bhrod Lt |n
no al urics af FFF [Tromfamu B4 45, 12049, Sungical Sponges )
MR- 15 FFF nor indeared Spange Trpe Fid Capaciey
_. — ] L R 0wl
Tapech won e 1900 L
wdp akrge 1L

Treamment of 2 Suspanteat Hemokyte Transhesion Reartdon

1. Stop eravsfuson

1 Tre=at hypotersicn wich lluids andior vascpreswors

1 Maincain urire outpue 1753-100 mdehr) wich Alusds, mannitel, & furos=inide

4 &lkzhpizs: weire [pree A0 70 mEq bicark per 70-kg body wrp 1o prevent precipmea.
[ean

Sernd upured Blud & (-esb pLosample oo bkxad baek [ reciodasaneich)

Senc binod sample o lab fer free He hapeogchin Zocmbs cast, DT screen
Consdar corncosmerads

-4

186

Dr Azam’s Notes in Anesthesiology 2013



Diagrams & Flow Chart

Diapmosiy and Manapement nETmnsﬁmﬁanﬁﬁH;m

Type

Febrile
nanhemoabykic
transfusioen
redrtion

Sirmple
allerghe
Peacticn

Translusion-
rélated acute
lutg Injury
TRALI}

Acutr
hemakytic
eranafuslon
reacEon

H-l:l'bu
+ Mear comnmon [1:200- 5001
*+ 15% will have 3 Ind reacton

v 1:333-500

= 1. 5 Hx

= 1-& b afer omser af oransfuzion
v CWP s narml

v Loaks ke ARDS

» Dexth  10%

= 1. 45, (00 fatal in 1: 250000 1
T el K0

= Resulis v OIC, shoeh, acute penal
lailure
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[ .

SyrmptonngSigas

Feyer |1 C aboye prerransfusion),
cills, ~ mid d_-,rspnea within T & hr
arter gransiusen

Hivee - rching

Acure respiracory 4ggress, hypoxama,
hyporenson. fever. pulmaorary edemi

Favar, chills, M, pek plazma, Aank
pain. gork, 1&d 01 Eeowr arirg.or any
carmbunauan of the above sympTors

Cause

RECs: Class | HLA AR agamse dunar
Iesibcytes

Pits: Storape-dependent cylokimes

Transiused allerpens in pasma canse
mast Cell pegrarulaTion

Diener anribodies agghisinase hast
ncu'[rr:phil': 0o Cal: s Iu-lg |niur:,l

Crestracz on of donor REC by
preformed recipient Ak Llsealky
seconcay o ABRDY incomparibilicy

Treatrmnent
= Slap tranafuian & ol oot

= Pause crancius on
* Honly hives -

Fervealyric reacnon, severe infecton
e annpprencs, M mepeeidine a
prs wan chills and <igors

Leg lewkoreduced blocd prodacts in
the future

ir.-:'lirlg. iy coailue
wine urit

Grwe Bltibestamnes if po
SYINPLCTIALIC

Unhkaly te recur i larore, consider
premedicauon with anohiscamines
and ve washed cells d repeated
FRACTIONS

Secp tramafusicn

ABCs, Oy mecharucal ventilauon,
divresis, * s2eraid,

= Il recovess, oL ab increased risk for

recarrent afscdes following
cransfuskans fromy adwer daranrs
Sop ransduseen, beave IV actacled
far treatment

= Grare WS ae 10-200 mUhr
* Lasix 40-80 mp I¥ initially, than

titrate 1o UD -1 inlitr Tur 24 b
From other arm ablain dieect
anugkabulin 12sl [will ke positive].
CBC. bered. riwer blacd bark sample
May require presac s, warch Tor
heperkalamia I:
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Diagrams & Flow Chart

Frinary Hapriostas
r Conslrichan of injur=d wessels
| v Eapisre of sobeedutheliyl cullager
- bdbesian & aggragaran of kland
Flateles o1 damaged wirface
b Fanmtaden of 1 lneeiogsario phag

4

Spe oy Herni i by
Foriration of thronhing cacabxed by
surface of ailreared platelecs
Fewmanion of chrembn w13 acovanon
ol fceor VIl By cesue factor
Lo e c.l"l’.hn.'n::gen = libran
camlyzed oy thrombin
Fermartion =f fibrir clea & ics seakilizcion

Scrguning Tart Abnorrrlices in Inhericed and Acquired Coaguiopnthg !
PrT rTT ke esd Al ,
| - Fazgo W1 il WIr K aahclency; Luee dz. facmor vl
inhikiczrs .
- * Hemephdias, vi'D Fazror wrhibvears; anophaspbalipd Ak
1 - Ceefciency forincgen CAC; hiwer dr nnibsoinn of Terrapen
facwar I, fAowory lacars 1LY or X
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* Thromboelasisgeam (TED) »
* Wisroclastic test that characeenaes formanon & strength of baod elat over antire period of Zlooong & fibnackis
v Astexses coaguktion system, plateler funcoom, 8 ibrancless

Effacts of Sore Comeronly Used Agents an Coagulation Faramnters
Activated Time to
Thrembo= Activated Tinxe Mortmal
Bleedmg Prothrombin plastin Chooting to Peak Hremostatis
Agunk Tinre Tt Time Tima Effect Post-therapy L ommenks
Bugperin 11 - - Heurs 1 week Phteles furcooa ner acoyrately prediciad by
beadirg niye
Crrhar MEAIDS 1t - - - Heours 1 5 days P avelar furcvon wad accurately predicted by
I:\lcr:dirg rime
Hepirin, reguly . * T ™ Mirnaems 4 haurs Monmer activared clotng Tee o activared
intrRAYeEnRRIS U wiribealasti time
Heparin, regular - - "l "t 1 qour #—& howns Activated thromboplastn time may rgmain normal:
iubutanieaus Fontor arn-%a iy
Hepurin, om - - =it =il 12 heowrs 1 3 days Acrieared chrambeplasun time may rerain narmal:
maleoalar weeight Mon tor aro-Ma acn 7y
Subcumn=ous
THrcartiolytic "N - ! - Mirwiees 1% days Frequantly administer=d alung with intravenouws
nenLs hcearin

- Camzaily nsgpnt cane incraaga. L1 Passily disaralks qiprificars pooease, 17 Clricaky sigmifizane increase
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Characteristics of Anticoagulants Propertles and Antidotes for Anticoagulants & Flbrinalythes
Lmllv- | o Anticoag. thyz Labs Ax for overdose wi sericus bleeding®
Unfractonated ':";:;T:::“ Factor Xa T;::::nhin LIFH &0 FRTT Protamine Y 1 mig"1H] U "”!'{ra':tic'natEd hEF'a'rin
Warfarls  Heparin Heparin  Inhibicors  Inhibitors REEL [LIEHY {max ¥ mgl. Far infusions, dose 1o reserse
Mo, Cascace  Many y H Faw Frow Faw o orape of LFH piven per hr.
L'IrEE[E - 1 qi H HA
A rivity Monspecific Monspeadic Specific Specific Lpatiic Brvalitudin Iﬁl' K . PTT DIE.'TSIB
speificity Lepiradin- By, K PTT  Dialysis
Na. daily L i-3 1-2 1 1-2 Argatruban 450 *PTT ! Dialyws
Joses i ] 1
[ Rare PG I¥,5C S¢ SCPT IPO.SG Ergazann B K janti-Xay 7 Pratamine (reversal incamplece)
Monitarng  INR aPTF. Plocoune  Mone aPTT. Iver Fondaparimux 24 K {anti-Xa) ! Dialyws
: pit count kX2 fx YWarfarin &L “FT Mo Dfeedilg INR - Sowit K 1-5 mg PO [superior to
Mariablwy v Hgh High Low Mone Lo ¢, I¥ 2 14% 2.5 me far IMR &1, 5 mg o
nesonnsg H . .
Risk of HIT  Mone 1-5% 1-1% Fgne Mane E‘IR 'w_ [.ﬁ.rﬂ'n;'gs zmé.mif:gﬂ ics I q & B°
Orher notas  Inhiliey B nds ceding: wt g I 4 unics [Y g
factors Il antithrombin Fibrinolyte  20-90°  _fgn  Cryocprecipitate. FFP = aminocaprag
YL, L I LK 1 FOP acud
procein
Heparin-{nduced Throm bocytopenia (HIT) Causes of CHE
Acute Chronie
Overview of Heparin-Induced Thrombacytapenia {HIT) = Sepsis, ARDS v Mahgnancy
Frature Type | Type Il ' ?_h'xk + Liver disease
«chini i heparin Immigig [Ab]-mediated * Traurma ~ Retained dead ferus
HL..I:hi'lmSm Direct effect of hepa 3% (AB] ¢ Obestetric (8.0 3mniaec * Incra-aoroe balloon pump
Ircicarze 2 - Auid embolsm) * Peritoneswvenaus shunr
Chsel Afrer 1= d of aeparn Ate- 410 d can ocLu- tar|:|-' |: 14 * Hemolytic trangfuion reaction * Aoroe disiechianianeurysm
hr) f prige exposdare in lasi 100 4, * Estensive burns

Flareler nadir 100,000 kL
S uelag ~one
Ma-apernant Cronlinue heparin:

chgerye

can orewr after heoarin stepped
IC—T0000/pl or 0% decrenze lrom
baseling

Threarnbotie events (HITT} in 30 20%
Rare hernarrhagie prablams

Etop heparing sore alternatve
anticoagulapan therapy
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Diagrams & Flow Chart

Perivperative Management of Sickde Cell Disease
* Ensure adequate hydration

cythemia, infecuon)
* Consider precp nmple transfusion wo HCT . 30%

' Powid lactors that cause sickhng (hypoxra, hypotherima, Jetydeation, acidoss, paly-

= Consider exchange transfusion o keep HbS - 40% [can also } blead visCesity]

Figure 10.1 (Adapted frorm Murphy, Fale. Pocket Reference to Anacsthesia, Ind ed.)

—_—

Chiesl

o

Hormal
Hrealhine ? b "
=H |
14 was L ===

[ - _

Anallesia osprdoze: Check Og Supply;
| Airwmay or crest ChestsC e, problurrs ]
L phshiaclan -

I -
|Mcn;ﬁ '-.-'ﬂr“ﬂllﬂnn’:jj—-"ﬁ—- ovamentt ——

4

"Give manual

IF.nag-ement af ngpn@

‘ Check s Jows & T FLl Theo | - —_
L anasthesis. Check circal p—— | EUIEE - L‘.a'd@—wi PH
P Chack CHG, Sn0s, ECO: = -

o | Crasch G Suoply;
Ghesl s Cire, Proplems

Eacy 1o inflalﬂi
] et

ETT ar Ghastl chedk O Suoply: '
problem Vanhlatar, Circuil

Chesi pratilgrms:
Circuigiung prafiams:

brofchospa s, JNaumoiioras. poirtl. £0eme
Enaphylaris, faw Cancies outpul. puim. embalus
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Adversa Physlologic Efferts of Uncontrolled Acute Pain

Cardiac
Fulmonary
Endocrine
livi e
Lnagulation
L)

Gu

HT M, tachycardin, dysehyehimias, Ml
Arelectasis, W} mismatch, preumonis

Protein cataballsm, hyperglycemsa, luid retantbon
Immyne funcricn impairment
Hypereoagulation, 1 platelet adhesion

lfeus

LIripary rewention

[ Changing From Qne Opinid to Anather jmple)

1. Cakalara rocal 24-Fr npod dece [Marptung 15 mg qdh - %3 mg o1 24 )
2 Find row apioid un eguianalgesic taole  [Hydromarphore 25 g 30 mg
13 Solve equancn Tor nrw dose nrarphing)
d Dwide now 340r duse by dosesiday [0 mgdding TS 125 mg)
5.+ Cak dose by 15 509 (125 mgid doses - 5.7 mp géh
& Torme o5 clinizal =fecs (4 mg nék|
Oploid Side Effects Tresttrrenis

Sausendrumitng

.I'Illnw'gi-.' reachen
Reshidtory oL ession
Prurius

St hrssran agent, sedansel on, phenergan prachlorpe:as e,
halopendol, metcelapmmide

Jwmch agenr, diphenhyeainme of atker grsibiscamines
Sppors airaay, bdose, gonsicer ralasone

Switch az=ar, nalbaphing annhiscamines nat veny effecnve)

Crehoyami Switch agent, . dose haloperdol, chrsgine
Canseanan Laxarives (5enna, larralase! - stool wdteners (Colasc) _
Sadarion » Drese, Fald ansialycics. conskler CME sumulanms d persistens |
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LNerasound-Gwlded Central Line Placement
Innerman of Cenpal lires weth UE guidarce Tay premde eabanced salery

I Advanrage J T rE—— PCA Guidelines
.+ . Comipheation rae in ps with + " T rbguires] loor setup Adult Pedi Adulg
pr;_-:l'r:r.elg:-:ll-:liﬁ'l:ulr:.' of line |nm|r1tunn . E‘um:iu " rah of br=aking serilin . Oicid Adult Predi Lockout Lockout infuslen Pedi
= o Time & | accempes in pry v * Moy eralerce of berefi in p= where re pisi Dose Dose min min i
predicead dficaley of hng nse-rian dilliculty i line placement 15 predicred Morphine 1-3 mg S0=T5 {5—2':'} 'Ilg—]h} gﬂ%mﬂ :';{u;;lun
ipusce: Dopres 5 !:l.l'll'll'lg_l Feet ulvawrndpnlel 1e=r-a e nseer gnoradce comelcnees and e e mf;,gu'll'(g mcgjlkg.l'h
dace vl v dieclise pabicely undergaang saedae wrgeey 12 s Sardewss Thatse Gueg I004 313) £23-517 Fenicanyl 015 1 meglhg 3-15 q1-2h g1 34 :
B3 mg mcgkgh
___ Sufenratnl 0.003- 110 0
Consmion Hon-naroot: Syl s 0015 me .
Route Tose Side Effects .
Mereranac 1M 30 g th Gl Heeing, decrease gase in Hydromorphane 0.1-0.3 mg 610 1020 g3—4h 1.5 3
fraae 120 mg chilyt  revdl inganent & clderk: mcgikg megtkgh
cgnrrairdicarnc inoactive peplic Heptridine E_1% g 5_15 T
dleer d2. Methadon W0 10 " ]
Cuckdrrac MM PO 50100 mg ® m:g'l'kg rncgikg 0-15 E|1u'—‘|5h u pli|
I buprafen 28] I A0 g l m{gl'kg m:g.‘kg
“ap-axer P 250500 my
Sakap=nti Fi3 301 ing POI rid Leukapenia, thrembxeiepena
i nrmced o o -
180H] mged]
Keraminz WL R W 0.0 0B mpkg Cirece mycardia: depressant PUEA General Guidelinves
IM: 2 g Zarehiral vasodlacar Bolurs Itluskan FCEA PLEA
P 610 mg'ky ﬁmw:lﬁ;rgg]..s LT LY Dose Onset Paak  Duration Rate Dose  Lockout
cuHlow [ ﬂ ioid ' ' r
Clerndirg P 0.3-0.4 g Bradycardia M P {mg) [rin}  {min} (hr) {mghr) {mg) (min}
Lormegam MIMPO RO Resi; depressien [ gen with arphine 5 15-30 2090 4-24 0305 203 30
{Plgﬂlﬁﬁg opinits) Fencanyl 4031 510 16— 2-3 0025005 302-H03 15
Oindansetron I'¥ % 4 mp Headache, dirainess, sedatize, Hydramorphone 0.75-1 1015 30 B-14 0,142 Q.15 ]
Feds I (.05 shivers. LFT &ewgnnn Safantanil 003005 7 030 -1
LofE migieg
Brenachiyl I, P I, 10-50 mg qh—AF  Tackycardia, dizcirgss., sy ces Methadone 100 1520 -1d 4 mrg 1 megtkg 15
Pesds 1W: 5 matka'd Windry rETErine mce .
ire & diveded doses g k'E kg.'lﬂ
frmas 100 gt
Acetanunophen  FOLFR Ah-2pg Hepatatsa ity Gl upse
Cekrowik P2 103 00 mg May [ nzd of Midsrnke
(e e
Aspinn P> 500100 mg Reye's wyndrore (da rer use in
children under 12 yrk
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Epidural Local Anesthaticg
Solubon

1118% (0625%) Bupivicaine + 1 macgfml fentamyl
133% (0 3125%) Bupivicane + 2 mogfenl fzniany! + 2 megiml epi
132X {0-3125%) Bapivecaine « 5 megimil hydromorphane - 2 meg/mbL Epi 0,1-0.2

Rate
{mlikgrh)
0.1-0.2
7.1-0.2

Morphine 0.2-04 mg 24 fir

Fentanyl 12.5-25 meg 34 hr
Sufentanil 510 meg 24 hr

Meperidine 10 mg 36 hr

Good spread &
long duration of
action

For segmental spread

Very lipid soluble &
has segmental spread
In addition to opioid
effect has local
angsthetic effect

Fentarpt 2 megfenl ¢ bupivacaine 1732 % 1 2 mcgiml epinephrine 0.4
Clanidine & megmb 4 ropracaine 1.2 % 0.3-0.5
megtkath
1:5% (0.2%) Bupivicaing = dilaudid 0.0 or £.02 mg'mL 412 mLih
L% (0.125%) Bupreicane + dilaudid 101 or 302 mgfml
1116% (0.0625%)] Bupivicaine = dilaudid 0.01 or 402 mgtmlL
Treatrnent of Side Effects With Epidural Analgesia
Side Effect Treatment
Pruritus Nalbuphine 5-10 mg IV/iM
Benadryl 25-50 mg I'v
Naloxone 40-80 meg IV
MNausea/¥omiting Metoclopramide 10 mg IV
Nalbuphine 10 mg I¥
Naloxone 40-80 mcg IV
Respiratory depression Maloxone 0.1 mg IV
Intrathecal Opioids
Qpioid Daose Duration Indications Side Effects

MNausea, vomiting
resp depression,
sedation, icching,
urinary retention
Mausea, resp
depression
Mausea, resp
depression

Hyportension
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Epidural Placement Levels
* Thoracotamy T4-T6
Upper abdomen T&
Lower abdomen T10-T12
» Lower extremity/pelvis L2-14

| Hived Harcotte AgonliAnbagrnkes
Azl i Dpind Ress|var &Lty
Cirug Poderoy  Withedrawal  Deprsslon Skde EMacrs Drose
[T HT R Canace Y-S P s2cazian
al:l upie B
P eI
Ml hngrang Equalra  ERiipl Lass Canvderabke 10 g IV
wrprpdinw discolongl o SFEpETIEy sedaia may |:|3 H
o1n oL dmpregn [ETL
o1l <han psvea gl
W Chdra=il —-otine or vl
dopende e
Exrenarphne  13-53 Mk 1o Trlhng i Fridingal [T R |
R MmEcCerace: FESpITI0D T use iar ~pash  gd gk
I L W Ched-amil Jcpre=sicn i phipskcl
pee wlbe 'y ceprmderer
shin
reprine
F':gnu:l;iu:- 13 Mik] Brsjur il p LT all ng PO
e 3l -',Igprl_-lg.:. 1 Lileak e a5
=orFine s ke a-c bl s
~spersed by
urIcee
AnalgRaci
Butca phancd 1z Widcrawal Raspraopey  Secaizn L=
atewryal alleog FKpreth o ad® =g
—ratie iy I L nimgs Lindaasaer gd 1
zhar saamd ware Lher eyl
by rubarae Tarphne ez
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Diagrams & Flow Chart

HYROTEWMON

Comumon Taures of Hypotaren In FACL |

» Hymwmhbenia v MG anpacz: dl v gD kT0bE

+ Elpsdng » Cardic armoanade

+ Gapsisl SR r Langestive beare e

v Cadae aelpChoning » Anpgphrhcistaaphyl ALl rearnnmn

+ DyrJgsiancscheso dspinaiepicural] * Praumotharas

v Bergi omntghLoveMART | Fapprepr ot uff o Aprmeal imsoffiziang pige e i
51, machire mallunclr mppetyradism |

= Pubieary embakir
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HYPERTENSION
Comamon Causes of Hypercension in the PACL
* Pain '
v Aruciety :

» Respiratery insufficiency {hypoxia,  »
hypercarhia)

Essential hypertension!mizsed medicarions
Flusd overload

Endacrine disease {thyroid scorm)
phepchramoeytema)

Wnairee Adapeaafrons Keel Ao, 3. Candicnasz o mwesr i poraimdtbeud sie ol Lorenbution of * Hyporhermialshivering v Error in measurement (inappropriaee cuff
QU FERR L b I H R v * Sympachetic activity size, machine malfuncen)
< TICP
RESPIRATORY AND AIRYAY PROBLEMS
Common Causes of Regpiratory Insufficiency m the PACL
Hypoventilation Upper Airway Obstruction Hypoxemnia
» Residusl anesthesia » Airaqy edemna » Arclecrasis
+ Residual musela » Trauma » AsthmadCOPD exac-
relaxant « Worul cord paralysis erbation
*+ Postop marcotics » Arytenoid diglooacion v CHFHlud overload
+ Sphnring 17 1o pain * Zecretions * Pulmonary embalism
v Tight abdarminal « Foreign body « ALIUARDS
binder * Laryngospasm * Aspiration
v Obsrructive sleep » Anxiety/Munchaosen’s sirie + Pneumo/hemothorax
aphea’obesity dor pleural effusion
+ Premature « Diaphragenatic
infants/ nevnzies njuryparalysis
« Prcumoma

Source: Adapted from Keith AD, et al. Concal Respiracory events in the postanesthe: o care umit. patient,

curgleal, and anesthenc facors. Anesibeaclzgy 1994,87:410,
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I
e Su n:::p:n - Medified Aldreta Scoring Sysem
a .. 0
Presedual '"ﬁalﬁurﬂlﬂ"-"ma:u:.ﬂmi; Bruuse pacong, he WLP:IT :ﬁ:;:lt;-':-ﬁhlu Eea e [voluntarily or an  ammand] )
Resicagl wrascle ratazane Adrunister sntichchngsemse inhigjrse freezsmgrare| . T ur Extr&n‘!'?ﬁ 1
Poslop narcom aduinsmanon  Admenrer nalawons WD @NTramit ey o
'i|:ﬂiu1jl'lg ra o pan IniListe pain cancral, consider FCArepanal anabrosa ;l._ N?r_EJ:'::m'tlm
DLE'“ ﬁb:'l_*}nllna' barefi Redease Bander, consult surgear, . ‘:;.FII:I:tm breste decply ar caugh freely 5
: SO idive :_Ibl:l‘l apriealobesiry  Repogaion pabent consides BPAR ; o I F;]" b & hin :
FRIFACLNE IR I =anares 5"DF‘E‘I‘I'IH.|L:|| Oy, consider i{mlﬂn:pu"mnn'rag.-qnal r Yspneaa. challonw, ar himTe rea £ ﬂ
aralgetiy instead of rarcagisc ;:'APTH
irculiLhicsn
v BF - 20 mml g ol oreop level I
R » BP : 2050 mmHg of precp level 1
CaLses ulﬂ;ﬁﬁd Awakendng in PACU v BP f 50 mimHg of preap level 0
Anaschesia relaoed Fesidual anestheric ComsCiouEness
Residuzl muscle relaant, paendochahrescerase deficiancy * Fully 2wakre z
Exvessive NAnoorics = Arousak e an ealling 1
Metabalic Hypocthermia = Urnegpoasve 0
Hypoxerna _ _ _ Cheygen saturatian
Hypercarbiahyponatremiahypocalcemiabypogyremia « Apl; -93% 1
Reralhepans failure « Megds supplement O to marraen Sph 90 1
Ineracranial esent Strokegerebimvascular accident (VA v Spdp - 0 weth coyesn 1
SI:'E'IIFE'
Intracranal hypertension

Guidelines far Hscharge From Phase ]

Menral sramus Preop level of mencal stans. pao should be - 4 oue of 10 or
tlerable

Yiral signg atable & within acceprable lirms

Jurgical site In appropriace candicion, invasive lines & ubes patant'working

Regional anesthesia  Progressivaly - sensory & motor Blosk

Pts discharged from phase 1 to hospital room should have postanesthesia recovery

scorg [rnod led Aldrete score) af =9
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Sumumay oF AR Practice Advizory: Provantion of Puriphatd) Neuropatdhy

Freop * Helplyl 213 arcertain chae pos can comfzracy relarars a-divpaied
ACTEEEMRML FERrAGE paSIDGT

Upper epmemity ¢ Limie gron glidoction oo 98¢ nosupone prs. Prana prs
posetlonng way comioraby waleraze ar akdastion 3]

* Frooon omw b0 . préssik an |Kalezmlda grodoes ol humenss
funar gracval; what aone wked gt se.neocnl farearm pestian s
razoitateichinl wlher arme abducted oo armboards, o che S pieelizn
rr neylral Yoy saswon atcepoibia

r Bwod prelanged pressure an culial ieree oosgial groose of Smarae

¢ Ewzensian al elhgw el comfoemble erge may sorerch ek

ne v
Ll:n'fe_r e:.l:tremi'rr ' Liacomy prarsny that wrekch kamsering maszle graap
positiamng hapiea renlzrade range may sorecco ScEmC narv

= fwni] prolonged prassonz an parocea necvs al Tbolr -ead
* Mecher prersicn rar exian o kip © nok of femom? =urcpachy
Protective + Padden arerbaarde may - rsk 3l Jpper eRmemny el
padding = Chezcraly m lce-ally posmorac ai may - rek 2l oper
BRIy o ropathess
* Padding ar el & Ibda- liead may « rek ol gpper & lowar
£t Emily regropatees. especovely
Equwipment * Praperly Sl onicg aulonaced BP cufls on upper arms da e
afesr vk ol upper swzremmy reurcpatees
v Shoadeer begoes 0o steop head-daven @ tizny ngy " kool
Erackiad = 2xus neasaparhie
Fastop * Rimpke przoop amsesarene of prceracy nERed Lo e ey luad
ALICTETNEME Lo =arky recagouan af peripheral reonenagagie,
Documertation  + Charuhy deadile posilioring acncrs donng care of pes i tequl] m
e -eib al @re b heping precococars e, entcn onord.
BINC ISpECE al pacAnr rr:'&ii':inc::u'l'“ o L.rwl]na ITorniooh hae can-
Oniat ivgr rsarenl, processss Y1 10 redi0menr o polieed e
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Perioperative Blindness
Summary of ASA Practice Advisory: Pericperative Visual Loss & Spine

Surgery

A, subset of spine surgery pts while prone have 1 risk of perinperacive visual less in-
cluding prs whe are anticipated e have substantial blood lost, or long Surgedies
Irform migh-risk pts of the small, unprediciable, nsk of visual loss

Celiberate hypotensive techniques not associated with viswal loss

Use £olloids along with crystalloids o mantzin volume in pts with significant

blood lnss
Mo eransiutisn teshald krawn ta eliminate risk of wiull loss 2° 1o anemia

High-risk prs should be positioned head level to ar higher than heart
Consider use of staged spihe procedures in high-risk pts

Source; Bmrrican Society % Anesthegiologists Task Force an Ferioperatms Blindness, Reth 3, ec al, Pracrice
advisory for perioperanve visual loss associaned with spire surpy. Anerthesolagy 20061041 1% 1736

SEnTrt A1 tacip o' Mrezd! Larzlzguen Tk Soere n- Poavenpeon s Peripaciane: Fooptsrad MHoe

1ol A vwealmnsdngy WG 5401 108- 0007

Sigrificance of Spinal Cord njury Shte; (most common injury sites: €5-6, TT12-1L1)

5
7
T
T4
T7
L4

— Impaired innervation of diaphragm/necessicates vontilatory suppert
— Reduced vital capacity/FEVs (up to T0R%)

— Cruadnplegia

— Bradyzrda

— Reduced strength af accessary muscles of breathing

—~ Paraplezia

Goalke for Early Resuscitation of the Trauma Patient in Hemoerhagle Shock
Maineain $BF 8O- 10 or MAP 60 70 (goal may be higher o [CP is elevaced)

Maintain Hb 7-% {poal may be higher in brain injured patienes’pts with comaorbidities)
Maimtain normal INR. & PTT

Mantain platelecs 50,000

Maineain normal serum iopized Cal’

Maintain core rermperature - 35°C
Prevent acidosis from warsening

Dr Azam’s Notes in Anesthesiology 2013
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Rhabdanyolysis o . Mecrutizing Fascltts/Myonecrosis
Drefinition Acute disintegraticon of szriated muscle . . . fiscin & .
Causes Trauma, crush mjury. eleserical shock, CPR, ischerma, arteral Definicions !}EFP‘ infacticn ﬂ"!ﬁl irwolves f1scia & subcutancous tiiue. MAQneCrosls
aeclusion, consparment syndrome, CHE . burn injury, hypathermia, indicares myscke imalvyement
- :Edi““':‘“ls-_& hert drugs Signsivymproms  Ce lulitis, © werp, lethargy, subguaneous cissue has hard . "wooden ™ feel,
IEMESprT LG o [ myalgiasipigmentu -ia . . . \ _ -
- Sarum ck. myoglabn, potassior, urea & phosphorus pain qur af propereion ta exam; gas gang BT ~ SgvEre fulminanc
Arrhythmias [caused by excess potassum ¢ hypocalcemiag closcridial MY CNacros s vy 150 e crepibus)
Consequance Fres myoglohin towic 10 renal wibules + acute renal ilure Pathalogy Group & sTreptacocoal spacies, Staph aureus, anaerabic sereprococcal
Course CK levels typically peak 2-5 days afrer initial insult species & bowa flara
Lewels - 16,000 LWL maore likely to cause rendl filure i . . . L
Hypocalcarma (from mflut'depogiion of Ca'” in damaged muscle) Course Infecticns can EPFEEd rapidlyicause sysremic Taxicicy; mUmIl"-:r’ 1%
Ay aceur hieh
Th Restare bload flaw @e ischermic areas E
ErARY estore bloa Ll ; \ . . . ) .
[ fluids {maineain urine autput 200 mURe unil CF devals 1) Trgatmant Earty surgical debridemerr & broad-specorum antubictics
Mg evidance fer mannicclsadiom icarbonate
Treat hypocalesmia if 1etargsevera yperkalenia devebops
Trear compartment syndrome o this develops
Diialysis if Mluid resuscication fails o correct intraclabke hypeckalemia Bioterrarism and Chemical Warlfare AEEI'EH
andior acidass ] Potantial & raff
Agent Effect Treatment Frotection
gE
Eobulinum Faralysis {symmetric  Trlvalone boruhsm Universal precauxions
Criteria for SIS (twe or mare must be present} descardding antitowir or botulism
Fever =18 OR Hypothermila - 38° wgknass) immune globulin
Tachypnea 20 breacheimin Mérve agenis Chilinergc crigiz Arroping repeated Level © chemircal
H:.n.-pc-carhia with PaiCls -:3] mmHg (] Bequirement for mechanical ventilation {Sarin, WX} q5="T1armin protection sufts &
{with spontanecus breathing] and pralidaxime illeration breathing
Heart rate -~9i}1m Of Leuk ® OR : follpwed by infusion apparatus
i5 - i " . .
Leokacytosts 08 bard forms freater tha Mydrogen tnbubits acreble Mo thigsulfaee, Ma Level C chernical
anide respiratian; nitrite. protechan s &
Cy
metakbalic agidesis r obalamin fi'traticn breathin
BES S A
Lrieria for Sapsis apparatus
:eus-s _ g'F-S : "'Ifﬂ'“”“ ot A o Barcillas Fedlastnitis. i proflowarin, leolabon, vaccination
wpses - Fppotenticeebypoperfusien & murg argan gesfancran S i
EEre depals ¢ # Thop B . anthracis meningitis, doycychne, penictlin,
Scpoc shack Sovere sepsis - hHppacenz e that Joes nol responi] Lo Hoids G fail d .
Reliarrsey sepire Hypoaransian persises | hr oespice Auid resuscmacion muinCrean 1alure ard Streptonman
shack Warigly virls Rash, preumonia Cidofavir [solaton, vaccination
e ee— (smallpaix]) with waccinia
smmunsszlabalie
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Qther Supportive Therapy of Severa Sepsis (Continuad)

Glucose contrel

s Use inravenaus insulin to control hyperghycemia in patients with severe sepmis fallow-
ing scabilization in the 1CL {1B)

a Aim o keep blood glucose =150 mgfdl (B.3 mmol/L} using a validated protocol for
insulin dose adjustment {20

s Provide a glucose calorie source and monitor blood glucote values every 1=2 hrg [4
hirs when stable) in patents receiving inuravenous insulin {1C)

o Interprec with cawtion low glucose levels obtained with point of care resting, as these
rechniques may overestimate arcerial blood or pltasma glucose values {1B)

Renal reflecerment

o Intermitcent hemaodialysis and CVY¥H are conzidered equivalent (28]

a CVW¥H offers easier management in hemedynamically unstable patencs (20)

Bicarbonare theraby

# Do not use bicarbonate therapy for the purpose af improving hemodynamics or
reducing vasopressor requirements when treating hypoperfusion-induced lacng
acidemiy with pH =7.15 (1B}

Deep vein thrombosis profhylaxis

a Use gither low-dose UFH or LMWH, unless concraindicated {14}

o Use 3 mechamics| prophylactic device, such as compression seockings or an intermittent
ramprescinn device, when heparin is contraindicated (14)

a Use 3 combination of pharmacologic and mechanical therapy for paiens who are at
very high risk for deep vein thrombosis (2C)

a |n patients at yery high risk, LMWH should be used rather than UFH {2C)

Stress uleer propiylaxis

« Prowide steess ulcer prophylaxis using H2 bocker (1A) or procon pump inhibicor (1B},
Eenefts of prevenvion of upper gastrointestinal bleed rmust be weighted against che
porential for development of ventilator-acquired pnesmonia

Consideration for lmitation of suppore

# Discuss advance care planning with patients and famihes, Deseribe |ikely auteomes and
set realistic expectations {10

201
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MNorMaL CARDIOVASCULAR PHYSIOLOGY

Coronary Artery Ahatory
Major
Vessel Branch 1 Branch 2
Lefr main Left anterior Septal
EFONATY descending branchas
artery [LADY
CCH ATy |:}|;|,g¢na|
artery branches
Circumflex Obtuse
- artery margaral
branches
Right main Acute marginal branches
coronary AY nodal artery
artery Uswally 34 nodal artery
Posterior descending artery
(Right dominant]|

Supply
Anterior 13 of interventricular
septum, apical anterior papillary
S ChE

Antecior surdace of left vencricle

Lararal & poseerior wall of left
wentricle, ancerslareral papillary
muyscle; Left dominant gives rise to
posterior descending artery (FDdj
which supplies inferior & posteriar
vencricles, posterior 1/3 of
intervencricufar septum

Right ventricle

AV nade

A node

Inferior & postarior vencricles,
pasteriar 141 of interventricular
septum, postercmedial papillary
musche
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To Calculate Yarlables of Cardigvascular Function Anesthetlc Goaks in Valmdar Disease
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Treatment of Coronary Artery Diseass L Acute Coronary
: Byndromes {Contnued)

STEH! MOMA  maorphine. O, pitroglycering. A
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ikt eari i m, mehemg
;: ngr;rs [safinz| . HEI'I'-Q:J}'Hlm-:.-"_'eringnni: shork 5::'.1:'-1‘ mr:.h: nzuficiercy
. 1 Srice BwenL If 11 h* since aver . v laability go insere
Door bo need le POl & rewasculanzation Mechanical. MR, V3D ' I-reversikle cardiac dz [net tianaplant ranc
ol : e * Intracrable dyseltiimas e Anaplant cargsace)
(fibrinadysis with P poal within 48 hr - Bosrinfaree 2nmna v Irreversible brain darmage
puitl withun 20 1nin Arurs eandiac ﬂ[ﬂh‘lﬁ""
Dﬂrr.t"'. hi::lh“.n el + Angra: Lnstable. pranfarition
Boal within 20 min * Cath ek mishar Fuled PTCA
PCls Persistent anginal epscdes, significant stenosis of -2 goronary * Bridge ta transplantaricn
argerics or lower sk pis with F-vesael dz: fvarab-e anatomy « Cardiac contuson
CARG <S03 srenaonis of left wmain conomary arery. 2-1 vessel dr with * Sepue shock
reduced LY contrackile b or dinbetes
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Diagrams & Flow Chart
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Cardag Plurmaq:ulgsr

Ganeric Pacermaker Cades '
Pating Samsing Retponse Muldsite FHcparin i
Charmber Chamber te Sensing  Programmablliey  Pacing *+ Mechanism: binds o anethrambin Il - potertiates inhibioan of factor % and
1 - none O nnng O - pone O - nene O rnore thrembim
A = um A atrum I . inhibiced B rawe medulatian & - grnom ¢ CPB dose; 100400 uniesfka o+ emeck ACT daoal  AGDy
¥ ook W wentnicle T rrggered Vo weplr e = Heparin resistance; antithrombin 1P deficsency, pricr heparin therapy, eral contra-
| O -doatgd-%] O -dual (&-% D dual (T O - digl (A V) copive usa. age
* Managenol of heparin resistance. Give additional dese of heparin. FFF
Commondy Used Pacing Mode ] i ancichrombin lerels)
Mode Drescription Fuhehion Indleation + Comphcaliang; Bleeding. thrombocyuapera (HIT) — haparin aleernatmes: Dara.
ACD  Arra! asyrchronous B pacing Branydysrhythimias [veaidd sedium, ~hicedin, epogeastenal sadiom
VMOD Weart usyrehrmngns ¥ pucing Bradydyzriythmias Brotaraine
EEO :::::: i;::;.;siir:rmmus -f:l‘;:::a:,;ni - llémd;uf“?:-'srh::hmi;sl. ) * Meclunizin Base thac i-:nm:all:!- binds heparin (acid] h:,rf.:urm.ng a smblofractve complex
rriggerad sensed A nea:ll: . w?::a:t:nal ‘;;.Lmt:l: " L-PE FIc:se: 1 g I':,:-r. 100 units of heparn; give smal 1est dose firse w0 check for
rigERrs ¥ outpLr :t:lli.'l'gli.' rE'S-pl:lI'Ii-Eh[E.I:;ﬂ"'.i.: H}'F:‘:rﬂrlslun, anaph}daxig_.anaplwl;mr_md reaction. brran-
VWl e acncompetitive V¥ pacing 20 demand. Sinwt node deshe chroms ehaspasm, puim hin
EE:Tibdnf" beat inhibas  Afik, cﬂfrplel:l; hl;::—:kﬂn t Gl ALT ll.:rcscb;.-pas.s.: jlll:l—1 3']_
naced¥ heat = Increased rizk of protamice reaction: Poce esposure, MPHIFZ] insuon, repid infu-
DCL Universal A pacen.v paced. Siruis by, sirus cachy. sian, seafacd ailergy
AV senend, serseq innpleee block, T° Ay = Note: Never gl'l"'E! _Flmtil.l'l'll'l'll!' while still on h:I"F“ﬂ-
Sonlubits & cutper,  blook -
sensed A [nggpers W
OurpuC zensed v
inhibics W outuac

MHatrezar Becxmbranr fam 2 sngekp zafing, Veucars znd arerial )
Tugyirilne] ol Furun brar dose [ollome wnsediani Chnesig, 1]
nabr-J=axic faprelre by M1 wpbgdura: ez ned afect mrdiac
for 24 oo 48 hr ranc-acnling
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In cardiac meascle

LT O ncghyinun
fia- 24 lir

Heart Fallure Drugs |
Mimee Mechandarm of Achan Dasng CorimmegL
Milrincra PhoephaciosreraLe L1 ikl vreiy recreased ioeacrspy

b - 10 minuee lzadeg. and waachlaciog
kriw Rellowed by
0ITHITE
rapkgivin Mas
1.13 mp'kaidas
Lewsimardan £ akimr-sengibging 11-29 necgikp Increascs viscropy
drug thar s1abdinas lading qoke are] rzanlibatan, May
the fropomn mctecule olewec by be aszanizzad =ch

hepzeic lyslunclion
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Actions of Adrenecgic Aponises
Sympathomimetics wl ol F1 13 DA 1 Dose Comipent
Pherylephrine I ' - ] 0 IV push: 50-100 mcg Primarily
Drip: €.15 mcgtkg!min N BECH P BT C LI
Maorepinephrine R —— 4 L] 0 Crig 0.01-0.1 megbogmin #2 effect present bt nol seen chrically
Epinephane i - -1 ‘- 4] I pushe 0.3-0.5 mg High doses: o
Drip. 0.01-0.3 moaep'min Low dases |3
Ephedrine vl ! 1-- +- 0 [V pusi 5=10 mg
Crapaming - - - ! P - -- Orip: 0.05-10 megikg/min DA 05— mepikpimiin
[ 5=10 meadkg'min
g ~10 meglkg/min
| Dobututinea Qo s ! ‘- -- a Oirip: 2 30 megtkg/min lnotropicre greacer than chronot cpism
Dopresamingg 0 ] ' RN Corip: T g0 5 wpkm'min Mesdeerare ionerroey with inpanze arterial
vasaddlaeran. Syndhesic analog of dopamme, May
pretece hepatosplancnic Creulafign
|3 cpraberanal 7 0 1= -t Ce e ¥ I pust: 0.004 mg
' Dir; 0 Q150145 rocgikgirein

Source Dreived srom Rarash PE. Chavo Anecthesa. fchoed. Cfinzin Wilane: & ik, Mdagicipnia, B0 7004

Mo, ddmmairzen SFanonkcid sliss s comirs el A on Tateenn

il marnass sar w=rsana o,
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L LN [

Aurnililripahbrics )
Ovirg & Chas Mechanim Acvantage; DNsadvantages B
camnocaproic  Binds w bareorcingsites 0 nediiiesl Mesdrg * Mz et o neop rine F Load 00150 agekg Flln] by
Avel: Lysine an pastinggden gre by = My o rapsfusion requicements, v I orpon salely ol well escak - whoscn of 014 irgekethr
eralag gan Flelsy rhibiong plas- nhshad < Laac 10y - 3: Jesehine. 2P, 2w

I rOpEn ICUVaESn el pe- + Mqp apse chrordsass fAslpralamine

vesnang plasnrm celegsa
Tranesamlc Saem 1y gbone Ten simes <he paras y of Doy rate my; well saanaasdized « Lotw dave Load 1515 makg fal-
acld: Ly e & LT Aty vl i lilergtare Erwed by ivdusian al 1 1% -uglagihr
annlug r Lama 15 aboer = High daserLoad THE-15) maikg 12l

) bt b révnoan race 10 mpekdy

S| i Inhizez prereaies kalibren, * gl evience Isr deoecased r May be assasiacan wita renal dys- v I-mL rest dess weair 190 imip, 10
Mhnspeoific 2 asnn am| olaecs leading ypurlascacne Eleedig aml 11k and Ieguyjee e eevaced 155055 Y preenilile amphrla-c.l:-:
protoise e inhibizion of wennsie rarsfusion Tauingnent TIeatimng g Chigh-dzse regiman’

_ inhbtrr coapdauon casiade, | ingen- = Redwres -snperanizr Isr bleco. » Alargy porencal 15 lereulan < 1 GYEI 280 v asen 33 rn
IMETE THE mei actwaren fibrinzys e, vy because = < déiive] Yram com. uees folormcd g an i fupon o
DRLIG 1A% and krnjvyrin farmarizn r May reduce sLaiks rate Found @xniasted irom bael Inng 310 g myi par hewe
EEEh! * A alan it mroerale s ol wall + Hall-:lyzym -e-g.mr.- 15 i-.all ol rhe lupk
PEMLMAELD dufined Unse aboec
LRLHA THE = Hgh 2
MAREET:
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Diagrams & Flow Chart

Technique Double-Lumen Tube Placement

1. Perform laryngoscopy to aptimize glottic view
2. Insert bronchial cuff just below cords with tube bend pointed anceriorly (aids initial
insertion)
Remove stylet
Advance DLT while rotating tube to midline {90° left for lef DLT)
Inflate tracheal cuff & confirm tracheal placement
= Breath sounds should be equal on both sides
= Mo leak should be present around tracheal cuff
{nflate bronchial cuff CAREFULLY (rarely -2 ml air)
Recheck breath sounds
Selectively clamp & recheck R/L breath sounds
+ Changes may be difficult to detect if soft baseline braath seunds {e.g.. COPD)
9. Malposition often missed on auscultation alone
10. Verify position with fiberscope
+ Yerify bronchial cuffl down proger mainstem
— Ajrway rings mast prominent antariorly
— Identify right-upper-lobe bronchus open
— Ensure na bronchial cuff hermiation over caring upeon inflation
« DLT often migrates with lateralineck repositioning

Ll

20~

Troubleshooting Double-Lumen Tubes: Both cuffs Inflated & one lumen clamped
Tracheal Side

Ventilated Bronchial Side Yentilated Problem
Breath sounds  Clear or absent  Clear on one side, T airway  DLT tao deep
Pressures
Absent Both sides LT oo shallow
Absent or on YWrong side only DT on wrong side
wrong side
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Diagrams & Flow Chart

Troubleshoating Double-Lumen Tud

Dr Azam’s Notes in Anesthesiology 2013

 Level of Epkdural Catheter Insertion in Aelation to Type of Surgery

Dr Azam’s Notes in Anesthesiology 2013

Swurgical Locati i :

1. Recheck adeguate Lellucn viflation i© air leak Pancraas, ¢ :ZE“::: ::a ;n;:ﬂ b Level of Ep‘du':;c:'[tgw Inzartion
1 Carsider returnirg 1o 2-lung versilation 4 hy posemicinadequare ventllatnn g;]lbla-:ld;arl:ilpﬂl . PRagus, stomich, liver, -
3 Kecheck postion wich flkerscope L EP. .
d. IFlarge T P, or ae T¥ Adrenalz, seall intestine, colen, kidney. TA-L1

o Carsder Lube too whallow (hnen culs in traches  if vendlating tracheal lument urelers, Ueerus, cuaries, & rested

o Carnder tube oo deap Prostace. uracnra 4 rectum LI-L4

Cuff at 27 caripa, 1Y galivered w bobe -
Risks: Bargtrzl ma. pneurmocha-ax

3. W oright lung will mac fully defate, recheck [sieacy uf R upper lobe brenchus with

feerscape : : :
& Congider A0l repositicang Physical Signs of Hypovolemia _

* Irsert Faerscope thecagh branelal lomen into ai-way Fluid Loss (% of bady welght}

+ Dalare cuffs & poll tube back 5o bronchial cuff is below cords but abave 21 na Sign 5% 0% 15%

« Azvance fiberscope down desired mainssem Sengarilm Mermal Lethargic Obrunded

» Adwarer tube over fiberscoce Haarr race MNormal er 1 1 =100 bpm  Markedly © =120 bpm

* Rrplace fikerscope inte cracheal lureen oo cecheck ibe position Blued pressure Marmal Mildly . with

resp variation
Qrthestatic changes in HR & BF Absent Present Marked
Murous membrangs Crry Very dry Parched
Systemic Manifestations of Liver Disease -' Urine output Mildy | ) Markedly -
Cardiovascular Cardigmyopathy, T C.0, T intravase volume. [ 5YR
Respirarary Hypoxemia fram intrapulmenary shunes, | FRC, concurrent
COPDrpnaumeniz, pleural effusions, resp. alkalosis
Gasrrointestinal Agcires, poreal HTM, Gl bleeding. L gastric emptying
Renal Renal insufficiency, hepatorenal syndrome
Hematolopic Anermnia, coagulopathy, dhrombocytopenia
Meyrologie Encephalapathy, reuropathy
1 Metabolic Mypoglycemia. | K, | Na, | albumin .
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Diagrams & Flow Chart

Farameber
Ascites

Bilirubin rmghdL

Albpumin gidl

Frachrombin time

(seconds pver contrel)

IMR,

Encephalopathy

Grade A; Total scere - 5—6
Grade B: Total score - 79
Grade C:Towal score = 10-15

Child-Pugh Classification of Severity of Liver Disease

Points Assipned
1 i 3
Absant Slight Moderate
=¥ 1-3 =3
»3.5 28-15 2.8
o | 4 a6
1.7 1.7-13 ~2.3
Mone Grade 1-2 Grade 34

+ 1- & Y-year survival = 100% & 85%
— - & Z-year survival = B0% & 60%
— 1- & Z.year survival - A5% & 35%

Multisysterns Involvement in Alcoholic Abuse

Cardiovascular
Respiratory
MNeuralagic

{3asrrointestinal
Hematologic
Endacrine

Dilated cardiomyopathy, hypertension
COPD (20% of alcohol abuse patients)

Cerebellar degeneration, polyneuropathy
MNutritional disorders (Wernicke-Korsakoff syndrome)
Drelirium tremens {alcohol withdrawal)

Esophagitis, gastritis, pancreatits, hepatic cirrhosis
Angmia, thrombocytopenia
1 Gluconaogenesis (hypoglycemla), hypormagnesemia

Dr Azam’s Notes in Anesthesiology 2013
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Diagrams & Flow Chart

Drug-Doxe Adjusemant in Obasity

Dosage by Total Bady Weight [TBW)
* Benzodiazepine (loading dose)

* Thinpental

* Propofal

* Opioids {loading dose}

+ Succinycholine

Some driggs have estobished desing ddprstments for shese pis,;
— howwewer, it is anknowen i dosing adjustentts needed for most drogs

Dozage by ldeal Body Weight {IB'W)

v Benzodiazepine {maintenance dose)

«  Muzcle relasanes

»  Qpizids (mainterance dose)

IBW calcufabion:
Mer - S0 kg o+ 2.3 kg + [heighr [in] - &0)
Women = 45,5 kp - 4.3 kp ~ theight [in] - &0y

(Heese piy fypacally frive [ cardios puipt, T vadurie of distrdbotion

Physlologic Chanpe
Rasplmtory
| Lung compliance
T Wentilatien/perfusion mismatch
¢ Inspirakory pressubes
T PaCCy and | pH
Cardiovascular
T Syscermic vascular resistance, T pulm
vaseular resistance, T mean arterial
Fresiure
L YEnDus return
| Cardme sutput
Mesrologic
* Intracranial prescuere

Renal
= e output

Phystologic Changes Buring Laparoscopy

Mechanism

Trendlenburg pasition, Tintra-abd pressure
| FRC

Trendlenburg position, pRewmopericeneurn
| Pulm perfusicn, | akeolar venglation

Hypercapnia, 1 incra-abd pr;n_ssure.
Teatecholamne release

Wena cawa compressicn
- preload, 1 after] cad

Trendlenburg position, T cerebral blaod Noww
dua o hypercapnia

- Renal blaad flow; = ADH secregion

Dr Azam’s Notes in Anesthesiology 2013
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Causes of Hypotenson During Laparnscopy
» Reverse Trandlenburg positian + Venous gas embolism

+ Bleading & hypovolamia * Tension preumothorax
» High insufflation pressures + Tension preumdGperitansum
» Arrtwrhnalas » Pericardial t2mponade

Myoeardial ischomia

Compliatods of Carotid Endarterectonty

» HTN: Damage 1o {or local anesthetic at) carctid sinus: T risk for neurs deficins
compared 1o pts wich normal BP {due o hyperperfusion); more lkely wirh GA
{ws regional] .

+ Hypotension Remaovat of plaque + ing stimulation of barorecepeors; more likely
with regional

+ MI; Mest frequent cause of morbidity moriakicy

» Stroke: Usually ernbalic

+ Bleeding: an leae 10 airwiy sbstrugrion from hematoma or ederms

» S anjury: 109 pts; mast comman nerves—hypoplassal, vagus, recurrent [aryngeal,
ACCLFSOrY

« Caronid body damage: | ventilatory response to hypoxemiafhgpercapnia; asp. impt
2nd side TEA

| CHAasgow Coma Soale (315 padnty) :
Best Eve Qpening BestYerbal Responce Bast Mator Rssponse
Loanliriesus 4 Oreqted -5 Oheys rammardds &
T spumh 3 Confused 4 Loahimes pan - &
¢ T pain 2 Irappropriate - X W thdrwenls o
Moprae =1 Ircamprebensikle - 1 Flexige 0 pany 3
Pd=vie | Extarsedaca pinn 2

: Mane - 1
Scorm of o8 ingicater came & reqoirer HTubocian
Apeadjucted rormal smore
O=d ma - ¥ I
dmilma— T1
=l yr o 02
Tul yr —+ 1%
Sy = Td
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[ Caretiral Bhood Flow—Mytzbalic Rate Coupling (CBF & CME] Mamsgement of Increased iCP
- Hypersentilation
' F'J.':Dg {rEarmign = ¢80 mm H.E,l: + MWaspoonsiction of cerabral vasculiture §onilow
Hyperaiba CBF T, CMR ++ Hypocarba CBF |.CHR - * uIrragerebeal H o oo promates Raw cur oF bran ossue
C01 psforss Pl Iy bk Foten! 0pEaTS. Bresereed by 1Y opsnls * Eyuililration over a penod of s will regate leng-terT benefin
01 responise caree Mamengd in piresence af chron’ fepecoshara Co ﬁi?t.da“er:'l. g’ br"'_l: ;:I‘I._fge n:bF':Cl‘.l; b mmlg%
. 1 i rormalization — bram aden & ©
« Profound bypona [Fadly - M m Hg): CBF 1, CHE i 2. Head position i
= T=mm: :-HH- J‘ tE—WCL CEF 4 . " o CBF * Hzad-ug pesitinn (1% 3'3.] T-_:lr dramage from juguar wenaus syscen
= Porare inhalacional agenes: CME l,CBF T L"II'.'HI'JPJE‘ marannlic link, 1 1 Dz evng o et e bem mEPRRCRDGE 16 0 Drain velie
N " Y Beiclly ar 1Y nk: = dvoid meremes of nech <atanon & relaced venows ergcreemant
Effecrs r'1"r|-' " paien 'I-"]'I \ ’ i 3. Direce dralnage: ventricubzstomy, lumbas deam rRETEETE
Agents Qs wabar daad Aee duberegmnn & Binod pressure CoNtrok vz 3 Fyporersinn 5 exreme hypotision]
- Mitrus wode: CBF T, CMR 1 {regional, not glokal) 5. Pharmatologic agents ' ' '
Ciret o CMF oy be greauted by combuigoni s I:Ir.lwr_ngrnl.-: ¢ Pwnid high-dose inhaled putent agens | B5 MM}
+ 1% agarss |barbivorates!propafol'eramdatedenzodiazepines] * Propulol, inpentab— | cerebra: bload low and CMK
CHA L, CBF | |chariges wuall wh berzos & nanesdest ) D',I::m.“ I:;rﬁ"mﬂ.mm 10.1-1.0 kgl .
Crereraly proserse aurovepukalivn el £ reghonshrness LB ﬂsmnhr:éJ:hweréxs s e Bk etk e
Ketarmire - wwstal exceprion: CBF 1, CHR = {may tilued alone) + Relies an ineare alood-bealn ba:rar
v slarcarics: Generlly wrerintal effecs on CBF and CHE ) * Mannical 10.5-2 gileg toeal dosel or hypertore sanne (HTS)
« Trauruaric bram mjury: heteropenuus respanie, CHMR 4 CEF T {luxury perfusion) X ﬁnnpara:we effwcacy 1emainz corw e rsiv o .
Luzury pacfusion, CBE sacreck metaboiic decugred, paooly afer infieree . E-:u_:u.r:h i hnﬁl::ﬂcer.cha-:_e th ©duin resssctacicn wirh hypove'emivsnuck
+ Basal membolic rate, 1.5 il S0 100 2imun m:ILI:hDIZ I:I:-:;T‘[;:ﬁ-. il pariae b st 0 gxciacelar volime ar
v Aeg bran TAQE g; Aoz Cald, 0 mk Cxd T30 mL Hood . . = Mainezin oimelar gap dmarnitel) - i ar serom oemelaney 320 mOsenekg
« Global blacd few - 53 w100 i schemic blozed Mre 15 mL100 g'min | Manintel—. wscosivy & abilny ro staverye racals
| Patential Complications of Hyperosmalar Theragy EE£G Frequency Rangss
: LHmh:.ge of merﬂiﬂnlar sl it |:-r:||.r:. risse with resulting Tin hrwe edemz {lace] Deltg rephen [0-3 Hz)  Deep sleep, decp ancsthese, or patholegic sares (e g, brain
ppernatEna nmn::h::»gn:_ef?’e-::sj. |'|]l|:l-:ll:a||=|_'|||:| tumaors, hyprsa, mebolic ancepha-apathyl
. . . P
* Rapid soerromrecnon of a presisting hppanacramia — cenrral pontive ryelinzlysis . . dulle rrilagion i k
 Raral futuns {f-zin csmotir ad o epsed by Theta chythin (4-7 Hzb Slaep and ancsthesia i adules, hepervertilation in awake
= Fumaonary edoma (due oo intrgeascular fuic guerlogd weth mpamed cacias fi chil drén and young adulcs
* Hypesalemia fiunn inannirslhurgsepnde duresis - concomitane Hoed lnsst Algla, rlyrlun [B-13 Hzp  Resting awzhbe adull with ¢pes closed, predominantsy seen m

ccripital s
Beta rlpthin [ -13 Hz)  Mencal acvicy, light anesthesla
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Diagrams & Flow Chart

CRANICTOMY
Anesthetic Managcment

Evoked Paientlals
Type—s of patentials:
1, EEG—depth af anesthesis, burst-suppressian, seelectric EEG, iscremia
+ Angarsym clipping. A%M roysciion, earocid end-arterectomy
7 Sompiosencary eeaked potendals [$5EFs)  -dorsal tracls & SomaTasencary COric
+ Serwrated o peripreqal norve stimulsuan & ceatral dacaction
r Reliable but may not detect lass of racor funcrics
= Used in singe af spine & ineracranial precodures
v Measurement compatiple with mes! anesthencs
[lnbmied prles! dpents sebpress more than IV ageais)
1, Bawsten audiory evched pocentials BAFPu—depth of anesthesia & VI
* Posrericr Fossa craniotormy, woodUc neuroma FEsection
= Easy 0o vemnitar iz sounds dimectly applied tnoear
+ Dvficule to suppress
4. Wisual evoked potectinls (WEP—ronicor visua! certealaphs nerve
= Mast semalee T2 suppression, rarely uscd
5 Morar evchers pacentals (MEF]  wentrl matar pathways .n the spine
* Widely used n spine surgery, braunstem lesion rescction
= Craniateany fgu MoIG” Cores or descending taces
+ Meed 1o avoid long-acting miuse & melaxaricn
& Transparpcal rclss evoiked poteatials  morer fuection Nicn cortes 1o endplate
+ Sirict avcedanca of inhalabonal agenis
+ Eromidace'heiaming may enhance armplituda
« Mgs 1 avend giefocuns muscle relaxation
7. EMG—morc - porandals from sping. cordinerves
v Minima effects of anesthiic agents
Sensitivity Eo anesthetic agents:
Comical - deep brain - spane
Vigual - corpeal mosor - ceep moear - spind sl - S3EPS auditory evaked
Supprossant effecks of anesthetic agants;
1. Inhalational agerts  propafal - stanmdace - keraming  opicids
2. PaglD panerally tolevated up wo 305 when conc STABLE during moniwzring
5 Coonider TIWA | propafolteromidate + na reatic] far easily suparezsed porengals
| 4, Benzos in usuzl doses — minimal efeces o menicored potentials
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Awnke Cranlatatmy
* Lisec for pesettion al tumers [marar ar speech cartes] & epileple oz
Team dppivach with emphasis o0 COMMUAICANON. pATiEnLE. & £xprricnce
Lrtial ko set pe & surgean eepecrarans
Auwnke with vanable sedanen vertud “slepp o« awake s asleep” wrh LMASETT
= Preferance varws by <erder & enperience
= Gamplest peehod 1 13 aenid airway instramenanon
+ Dnly period of intense stimubkaan 5 operngidelling! dursl Ticisk
+ Puied comisn

= Posicicning with padding'pilleees lur aptimal comferc

= Varoasinse sumsliuces Liitropbeeenng may cause profouand headiche

= Warnung Wuniked as nesded for patienc rnmfoer

= Placement of Mayc stand cver head oo i deapes off of ohie swake padicne
4 Preparation

= I accass, momcors & armal 30 s [i0r 190 blucks

= Corsider bibeers! rasal rrarpers | 2834 Fricornected to O far ainedy marageest

= irfusa! cresthene 4 rusocursinziues ko marss Bnor be daomaenr,

= Lonsider peripaeral nerve blocks

+ LM ¥.—suprorhiral, SUpFALFG hlegr r

= CN Yi—aursalang npcral, gromatioole nporal o,

= Crracal t'r'ant:hn!‘i.—pml:l:-liur Larizular, greaver E les<ar necipial o

* Rermieprargl wfyzion fur analgesia during black plarermng

* Chone okl Use bong aceing ropivicaing 9 2755 with 120000 epi)

1+ Bup swuine iniarge volume may bave increased sk of cardiac toricicy

= Allew dor addiaenal leral oz be infilpraeed by soegeons

* Meropralnl prige o Biack o oloat aclgeardia

-

= Maincenance

* Deeper sedution ouly during dnlling & openmg of boe fap
Minunize sedacion jusr hafere dueal incicen
Monmer Ty bpergarke can contribule oo brain sweling
Propodalierifentalnl with spocitareous vermlaron
Caxrrederamildine irlusen is a us=fil adjunce
= Mokl cesp, depression con couse hpharension ead podi e
v Prelredt mbh ol
* Load Jrepihp over 13 nwn & ofie -0 7 piggikpir
= Medremonirnring

= Map forcteanal con les—uzually speech arca

* Requuen contriuces patient feedbark, rammnaicanop, coneae
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Slrting- I:Hniutmn'y Lounge char. Back -HE-J.iI;I}:‘I S, hips & knees Atsed

Advantages - L .
. npe.—.:ﬁ.: expasure with | vt welleg/valume, used far: ! Risk Factors for Pestoperative Respiratory Fallure
* Posterior taxiy lesisngierebalar ameors i Coexisting lung dz Vil capacity <29 L Disease duration ~& years
= Pirezal glarn] Wi rasAcnan i F‘:.rr-;:l N — T i Poorly contralled disease
» Badynga oF prane pasioan & improved seanilinon dramics MQSTEMING Jo58 - Mg ¥

Drisadvantages
= Rjzk o giv embales B paradomeal ar embgios JPRCHSRRil defec]
» wpag: [rnp n ETCDs, hrporension, tactpca din 1 ETR:
+ Maomarng: precordiad Duoppler G fannnicas TEE
v Arpess: Plice cerdral waranz access for air extrtiong
r My be alaced wa arcecobical car
» Muzionfice cashecer pretenied [norg #lezome]
+ raadriplega from eatrene nece Aemon & | perusion
¢ Hypzcenman Inon vt ponkrg 8 Sead eleation may rgslrin hran ischemia
[l eprdrentlk acr&prable BF limnas)
o Cpepiden ceansdcoian al arcerial BE al lewy uft-'Ag-H Imiddle =F car’
- Pyintn BF £ 10% Easeline MAF
* Cansider support siackings T | wenzus pzaling
= héerve injury due fu positicenag [e24 arme nackbrachial pleas)

[ TI¥A or Fotent Bgant for ENT Procedures

Advantdpes A Bl intruveyiuy doesehesic

1. May - blaedirg m operatae feld

b Ha:.- M nper.a_'[iug- TINE SPEnT -!:Ie-.;.rnng Tield To achiquere :l-.'h:qu.:.Tr- wissiahmartinn

3 May L emergence coughing & awoid disruption of surgical iomeastasisidurs repair

4. May 4 postup navsea & vanmting il propaled wsed

Lisacvordcpey of Idol LorERous oresifiesi

1. Depth monmuznag Greatec mcerindwideal phamaccdynamic & pharmacclinetic
-.larirlhili'.-_,' [l,'nrnpa.n;:d wh potene :-lg-nnrs:l

L Muy T orisk of wevareness i inoscle celoalion anploysd

1. Prowested EES nwomicoring diffeccdt fmterferance from forehead CT mage serscrs)

Loibvaed]

TIVA or Patert Agent far ENT Procedures {Contirued)
4. Undetectad IV infiltration  » potential for awareness & soft tissue necrosis
%, " Cost of infusion medications

Qe appronch

+ Propofal {50150 megikpiming + remifercanil (G.1-0.3 mcg'kgimin} infusions
* Low dose potent-agent fe.g., 0.3 MaC desflurane] as amnestiz adjunce

* Agantc to support BF [eg. phenylephrine infusian) as needed

* Muscle relaxaticn may be indicared by surgical need'movement concerns
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Diagrams & Flow Charts

[ Awaka Tracheostomy

— _—

Indications
+ Aucure srridariupper aireay obstrudton
+ Sgwerw ubwsty [rauma

' = Qbsreucring plocic tumor

© v hevere Tracheomalacia

——

| Blocks {see Chapter 4, airway)
+ Superficial corvical plesus block
+ Tramstrachral bleck

+ Superior larynge perve block

v Local field block

o ———

Key Folnts
Paychalogical preparationdcaunss!ing
P rmusc be able o cooperate
Head-ap positian
Supptemantal £2; vis lace mask
Jedative meds Tor ansclysis only
taintain panTinanus went.

May inchute A after Trach in place
Aslesp with Aexitie LM & spont
vent sy be an oemion

—_-—— -

Adjunctive Agents

—_— -

Dexmedetomding, remifencanil, droeperidal. ketanmme. sndazalarn

o —

—_— —_

- -

Dr Azam’s Notes in Anesthesiology 2013

Lasery (Light ArnpRfAcation Stimulated Erkssion of Radlatian}
= Types of Loters NdTAGE, OO 0 KTP lasor : powst/penecranion yanes

Laser Surgerp:;d Airway Fires

] Airway Fire Algorithm

+ + Dratecs fire or smake in aitway

Ceaze vertilation & extubate

+ Mash wentilarion with O

+ Inspection airway for inpury

v Rairrubate

r Parfarm fiberoptac sngpection of airway
= Cons:der pryeh f significant bum injury
+ Measure caraxyhemcthin level in blogd

———

Brecaytigns
+ Oogetes—-ingludirg pe
* Laser sipr o doar
* Use of laserresiseane be
+ Oy fows—FRD; - 20% optimal
+ ML may suppart cambustion
» Burgepn cormmunicanan
¢ Meacr pledpers!packing at laser st
« Moaicor laser powerfduration

S

——— ——

—_

—_—— —— ——

—_— ——

* Loser use: Laryngeai, endametria, endabronehial mase ablitions: skin resurfacmg,
ophthalmalogls procedures; ceagulativn

« Prsks Rewnal damapge, sirway fire, vaparszed infectious/umeor particles

+ Adwaatages: highty focused with lied coflatera! bizsue dzmage

—— — —
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Introduction to Jet Ventilation Blocks for Ophthahmoleglc Surgery
« Llzed frequently n complex aireay Surgery ' *+ Contraindicatrony fregiondl); uncogperative pL or pt with severe medical comortbidi-
T+ Jet werilarion cachecer eliminates need for EFT . ties that prevent positioningfimmobilicy, trauma to eye, blindness in nenaperative

» Subgtottic & supraglotric approaches (depends on procedurs & anatciry| ' . Revanaga of locs blocks over GA

- Safe jot wentilaoon requires open airway far entrained air to escape during extila- * Aveids campllcationsiside effects of GA {e.g., decreased hemodynamic effects)
tion = Useful for day surgeryloffice procedures (fast recovery)

+ Jer venolaton can achipye cHecouee coopgenarion & wentilation . Pr?mlﬂuce good eye akinesia & surgical analgesia
v Brief low-volume, high-fregquency palsas of O exiting the jat cacheter entrain * Minimal effect on 1OP

. . el | idal vol *» Disadvantages of local blacks:
ambient air — deliver larger oaal volume = Mot svitable for all pts {children, language barrier, mentally handicapped)

v Advanced devices [¢.g, Monsganittisral] _ _ _ » Depends on skills/experience of anesthesiologist/optihalmologist parforming block

v Gt Fil, humadity, drving pressare {CP}, Irequency [ F), & nspiracary cime (17T] = Mot suieable for all types of surgery {open-eye surgery)

' Example settings P, T00%. hurn 0% DP - 22:psi - 120 bpin (T - 40% ;:f'c.’mr::l;catii”s_ {see bellcwl_m

. : + Choice of technique varles with surgean

FEE“'{__E':;_MEF preszure ¢an be messured & alarms set * Most blocks currently performed by ophthalmologists
Black Agent Compllcations
e L e Superficial application  Lidocaine 2% Towicity thigh levelsy Seizurel/cardiag efiects
Imtreeductan e et Yentlatgon (Continued] Epinephring: Tachycardia
Applications Patential Camplications Devices Subtenon's Block Lidacaine 1-2% wi  Subarachnoid injection: Apnea
. Epinaphri

SrspE SO Iar}.'gnns-:-:-p}l Baratriuma Miseral (ﬁﬁgﬁf
Tracheal rezecricn Hyp=cara Manzoon Peribulbar Block Bupivacaine Inevavascular injaction: Seizure
Limic rorior in fiald |thara:ic Arrwiy deswication Bird Retrobulbar Block 0.375-075% w/  Globe rupture: Proptosis/agitation

; . o, Hursieeraa Mz walHand {highest risk) Epinephrine Incrangural; Qpric nerve damage/
D fficul® ainazy ypamert ' £1:400.000} blindness

. Chemosis

Stracegies Ceulocardiac Reflex
Trans-LHA Wessel injury—hemorrhagelecchymosis
Supraglotyc 1 Intracrhital pressure/proptosis
Sub-glottic Cenural retinal artery occhusion

Extraccular muscle injury

Oculocardiac Reflex

Lardiac reflex {bradycardia, sinus arrest, arrhythmia) with muitiple trigpers:
{1} coular pressure, (21} ocular muscle strecch, (3) inctense stimulation of empey arbic
extremely common in pediatric strabismus surgery
Mechanism: Afferent-trigerminal
Efferent-vagus

Treatment/Prevention: Anticholingergic {pre}-treatment {e g.. glycoatropine).

Lise of repional block with local anesthetics

Release ncular prassuredsiop somularion

Increase anesthetic depth
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Ezcrnaced Crill {140 - 33‘3[155:":'_3:::';3'3[;‘1]'" ) (085 in worren) Stages of CRF
e R Faiture Stage  Degree of Impairment GFR
= tnf Coby Q5 mgtdl or T al Cr by 30 ower 2 weehs 1 MNormal =490
Prevenal lertsfnsic Poserenal 2 Mild 50589
Llrine Ma” - 10 miEqiL 20 mEqiL -20 mEq/L
Lirine gsmalarity A 350 320 3 Maoderate 30-59
A : .
EET«UE. -EEI : 1[3-&:;5 : 1[3-&;5 4 Severe 15-2%
Lirine Crfprum Cr 40 - 10 0 5 Renal failure =15
Clinical Features of CRF
System Manifestations
Meuralegic Peripheralfautanomic neurapathy, encephalopathy
Cardiovascular Hypervolemia, HTN, CHF, uremic pericarditis, pericardial
effusion, accelerated atherosclerosis
Pulmaonary Pulmanary edema
Gastrointestinal Drelayed gastric emptying
Hematclogic Anemia, platelet*fleukocyte dysfunction
Metabolic Hyperkalemia, hypermagnesemia, hyperphospatemia,
hypecalcemia, hypoalbuminemia, metabolic acidasis
Endocrine Glucose intolerance, hypertriglyceridemia
Musculoskeletal Osteoporosis, osteomalacia
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Effect of IV Agenes on S5EPs

Commonly Used Diuretics
Class Site of Action Side Effects
Qsmaotic (manniwl) Proximal convoluted whule, Hypovolemia
locp of Henle, & collecting Hyperosmolality
tubule
Loop diuretics Thick ascending loop Hypokalemia
{furosemide, Meatabolic alkalosis
bumetanide, Yolume contraction
ethacrynic acid) Orotoxicity
Thiazides Distal convoluted tubule Hypokalemia
(HCTZ, dyazide, Hyponatremia
metslazone) Metabolic alkalosis
_ _ . Volume contraction
Carbonic anhydrase Praximal convoluted tubule Hyperchloremic metabolic
inhibitors {acetazolemide) acidosis
Potassium-sparing Collecting tubule Hyperkalemia
diuretics (triamterene, Metabolic acidosis
amiloride, aldactone)
A vs Regional Simplified
Speed GA = regianal
Recovery Fegienal {penpheral nerve blocks) - GA,
ATmsia GA - regional unless adjunces used
Cost Wariabla
Reliability GA .- regianal anesthesia
Long term analpesia  Repioml ;- GA
Moartality Mo differerce in non-O6 population
| D¥T incidence GA + regional

Dr Azam’s Notes in Anesthesiology 2013

+ Amplitude Mo Change T Amplitude
Barbityateys [ lhitercy] Fropofal Keearmine
Flagretiun Marcaties Ercmidate
-1 ANLAgonisTE Midazoiarm
Droparidal
Clgrndine

Dexrredetamidine
iEmI anesthenics  chibil S5EPs [ranrindcaced i mearoeing)

Treal:merlt of Thyrowd Storm
lodine: 5 draps =7 10% K PO tid or MW drops @ Logols PO cdiar 1 g Hal slowey
by IV drap guer J4 h

* Propyltheouracil: 600 mg PG given before iodine, ther 400 mg qéh

= Proprancicl 40 mg PO qud: ar 1ing sioedy [V g4h under close moniroring: e not
ewceed 1 mg'min: repeat 1-mg dose may be given after 2 min. gr esmolal
inFusian

* Iy dextrose solutions

v Lorrection of dehiydration & aleczroveee imbalunge

+ {valing blanket for hyperchermia

* Antiarrbythmic drugs [eg.. Ca crarel bockers, adenasine. |V-Blockers) if
necassary for acral fibe lanan '

v Trearment of underlying dr such as infection

' Cortitosteroids: Hydrecorisone HH mg W 4Bh or dexamethascne B rg 1Y g4
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THYrROID GLAND

Dr Azam’s Notes in Anesthesiology 2013

Laboratory Evaluation of Thyroid Function in Various Clinical Situations Hypothyreldism ]
Serum Free 24-h Radiciodine ¥ Causes + Causes
Physiolegic State  Serurn TS5H T, Serum T, Uptake ¢ Produccian of thyric hormar es, Hushimoto's $TSH due 20 isclated ceficiency in
Hyporthyroidism, 1 1 1 a !h}'fﬂld!tis (may be seeo;, wi'[h_ M or .ﬁ.d:::liscun':L T5H productian by e anterior
untreated tﬂdn:genn_al -::huses_.d-ni;ne_ d-Eﬁmen;]f. thyroidecLomy,  picditary, resistance_tu thyroid
prtrdsn, L Nemsl 1 Nemsors | |0t inyed Smiurodned s st f e
Ty coxicosis . Clinical Features Diagnosis
1" hypothyraidism, l . {r normal 1 Or narmal Cold intalerance, joins pains, leg swelling [du¢ 1o Based an hisiory, ghysical exam,
untreated CHF}, bradycardia, depressed hypeooe & hypercapaic  TFTs
Hypechyraudlsm 3 I O normal { L 2r normal « O narmal vt responses. abnl barareceptor fx, hypavelemia, Treatment
to pituitary dz raarsa Sy shin, puHy epcs. rmuscle weakness, Reptacement therpmy
Euchyroid, on iodine Mermal Normal Mol L EDHSTiW{iGH. har boss {levathyroxmea]
Euchyroid, on Moarmal WNormal sn TOnT,, -
exogenous thyroid T. normal on T,
harmahe lonT.
Euchyraid, on estrogen Mormal Mormal * Mormal
Euthiyraid sick Mommal, L, ar  Normal or | Low MNormal
syndrome 1
Hyperthyroidism

Causes Clinkcal Fearures
« Grave’s dz {diffuse towmc goiter) » Graves’ triad {visible neck mass. <linical
» Towzic nodular gaiter {Plummers dz) thyroroxicosis, exophthalmas)
+ Subsrermal & multinodular goicer » Hypermetabolism [sweating, wi oss,
+ Thyrgiditis hear inelerance. thirse)

= Cardiovascular signs (high-outpur
cardwac failure, CHF, peripheral edema,
arrhyehemias {v tach & a, Qi)

Ciagnosis Treatment
v Histery & physical gxam + Surpical: Total & subtorl chyroid resection
- TFTs {including near-total or subtotal thyredectomy)
» |maging studies (MR LS) - Nansurgical (see table trelow)
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Drug
Antithyroid dnigs
Propylthyouracil

Methimazobke

Beta biackers
Proptanclo|

Arenalol

Doses

[rutial dose: 10—
150 g PO 1id

Initial dose: 2040
mg'd PO
Maintenance dosa:
2515 mgld PO

2080 mg PO d,;
1-2 mg IV g4-Bh
E0-100 mgid PO

Medical Treatment of Hyperthyroddism

Mechanism of
Action

Inhibit thyroad hormaone
synthess; in klarge doses
FTU blocks peripheral

conversion of Ty o T,

Ameliorate acticn of
Ty & T, in tistues,
inhibie adrenergic
effecrs

Cammants

Resuling | in serum
T, level reporied
within 4=8 I after 2
single 200-mg PO
dose of PTU

Control cardiac
arrhythmias &
peychomotor
marifestatians withmn
rninuLes

Dr Azam’s Notes in Anesthesiology 2013

Myxedema Coma
Clinical Signs

* Stuparfcoma

' Hyporhermia

* Bradycardia

» CHF

. Ma.

+ LBF

* Pracpitated by surgery,
trauma, infectic:n, seppss

(continced)
Medical Treatment of Hyperthyroidiem (Contired)
Mechanisnt of
Crrug Croses Actian Comments
ladides
0% Kl Lugal saln: 3-% grv Blacks dhyroid lodides reserved far
Lugols scluc on an ket PO sid hormone releasa, reeatment af thyroid
K& 1= gitoin irkibit T, 1, sterm, o far 10 14 4
wirier PO kid formauo, 1 thyroe priar to surgery,
gland size including
thyroideccoay
| Steroids
Prednisene 4060 mg PO gd Inhibit conversian Can relieve
Far 46 wh oi T, o T, L TEH, symiptarns af
Diexamerhasane 7 mg IV ghh IMMUNOSUERressive hypertnyroidism &
acrion restare serum 1 ;
tonc. bo narmal
within 7 4
Rediooctive
fodine =15 mii Cesruccion of oyreed  Max cffect usually
eding. 137} glana by radiation sonin 3 mo

Dr Azam’s Notes in Anesthesiology 2013

Treatment
' Suppart ventilation & 8P
* I Fluids
* Correet o Ma & bload sugar
v Levothprowing { 100500 mog [V slowly,
then Fa—100 meg IV dailyy or boehyromne
{synthetic T3—sharr.acting, quick dase
adjustmancs} at 25 50 mog slow 1V
s, G, ther 65 -100 mcg!d divided tidigid
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PARATHYROID GLANDS
Hyperparathyroidism

1¥ Causes T Causes

Inappropriates secreten of FTH jusully " Secredon of PTH a5 responze to low Ca
parithyrard adercma) [fram orher rauses)

E<toplt hyperparathyroldlsm [psevdoparathyrardism)  PTH relaced progeln

Dr Azam’s Notes in Anesthesiology 2013

Miedical Treatment o Hyperparatiyroldiom

Fugei

Mod= of Action

Marmal @line 1< L Cnhances fiheat an

I dady e 130

Jwd i raticn of

ndications
Geaere At 14
i 135

Precaudans
Map zaqi=2rle
CHF lzwers Cat -

[FTHrP secrarion by tumor ranchiL ] recdarass by 1-0 mgndl
i T . . Ca'" wilk symploms (015075 mmal'Ly
Clinicaf Feat I , m ;
" k i ! Fea trne | . Diagnosis - Furoscmide 10 Infabds cakiue Fllommg sgpreseeee Losa o€ K
uscle weakness, altere rrencal scang, 1% kyperparachyraidisrm: T serum Mg v ressrpaon nodatal rehsdranse dehpcrarem I oser
e, CHE HTM, compressian wertebral PTH. serumn Ca 5.5 mEqiL. ipnized rEossany renal ulile bl FermassLlan
fracoures, astecparstis. kicney scones, Ca . 1.5 mEqiL ' ppa——
pangreatitis & pepric ulcers _ Ireygneg studs {asceaporasis, Kidney stones) Blsphacphonaces—  luhiafy syvtescline Hyseeca ceinia of Mephraueccicy,
Treatment pamidnaare. A~30 3coos and bane makanarey rehenrd 030 R
Treatmen  surgical:ng effective medical rreat~one for 1- hyparparahysadism g I oves A b B [ Iyperparachy ridinm
focute tregueignt gool - cangrol alevated bivod Co consider emadialyss in severe coses) palediorar 3o, 4 Man cfferus an T2 4
g VY ooee 150
Calcitonin 4= 811 Hhbr oone Indr al reearmenr Romtrpn] Ta™ " i
. er ke 1M ar 5Cyd FErpLiC [afe=r retydrazion) &4 F. ~ormmnp,.
Hrpupa.ra‘tl'rrrmdl:m ki o= 24 hr Anpreanals raf W Aevery a0 FLETTEN ||.,,|5||i||'5_
tEmt ot SWCreELan
Laurses ﬂ‘“ﬂ]ﬂﬂﬂlﬁ]’fﬂllﬁim Glucocoeolc W ds Ird o lALy wilamin Ve 1l eivdlivon, mupyne
Ehigr @y PTH sec-paon (2 1o prrmdyraidecomy): by cplas aapiasi 2l pamcyrod Iwchoortisone, 200 corversisr @ hemacolape LJapressier,
Hands iDiGearge syndranal. reselanes o pacipheral it 10 PTE azlion mg 1Y dails{=r 34 cali 2ot i gran wi nipspathy
Clindcal Foamures jrsnlks o |G granulsmataus d:
Meuralogic: “eur=rascular irncakbiley Cardinrageular: Hyparmg kin Huthramyzin, Lriloss L Rarele uzed - Harrere Feepati.
b ; . - 3 —_ 25 mogke'd 1Y cver asccodascs severe hepeacalcemia  reval rexioey .
PEREQSIm, e glan y timckon, Ledarry, prilorged QT reernl. ZrdF B o 18 dotet
SECUrES. per ara pareschesie demeno, Mg culochalebal: Ml conps |
l:h:.-ﬂlik; Legh “nip l':-h,'nl' no= ! E wgkuugy
ol inpscle Switches [mwszgu ogn
A3y dourLjue aphkenicn = e .
perithe el Pheochromaocytorma—Cavses, Features, & Troztment
Dlagrieis Cemirs Etialogy unknown: 255 farilial, 75% sporadic fmalefemale racio 3:1)
Sorom S rane A5 mEQi, rmized A i E P mELL - s g PTH Dl L 4 - . 1 [-". ' .
' " Tumer arising frem chramaffine vssue in medulla of adrenal gland 2
Marcan rarmal serum & gieirsd Ca lawsd; reeac acare by pscs ot with 00300 g S}Tnpaﬂ‘lEtiv.‘. gan;g]ia
aameatal Gy — 13-30 il o 10% C) Hucenzee o 153 1L 25A 1Y ave- 10 min; . . . .
iy raee is 2.3-1 mgkg'hichrone cheraze 117 ora! Ca preparanans, |3 Chiaical H!“Ur:f al I‘_EEI!HJ‘IE HTN 5§ dizberes
tﬁ'in:’.il:'ll'illnl_|',|||'|:|'|]||'|I.;||,'r||;|l:|=||_|| ey s segpip 0,03 F-I‘\r'_lipl'ql:l: brders iFEI:l!Uﬂ:'E |d|l.‘.|-p3lﬂ‘lll‘_ dl|3!ﬂd Cﬂrdlﬂﬂ‘l'fﬂi‘.ﬂth’f
_ir wenimnn hpd-axiee ) Hyperadrenergic atcacks [(self.limited episodas of headache, amoaety,
diaphorcsis. pallor)
Lotaratory  Measurement of fractionated metabadites of catecholamines, in I4-h urine:
featires normetanephrine 900 mcg; metanephring -4 meg
Cloniding suppressian test: clanidine nermally suppresses release of
catecholamines from neurcns buk net from pheachromacyioms
Tremqiment  Surpical excisian; pts should ba stabsllzed precp with o- & B-blockers, ¥ Auids
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Typas of DHabetes Americd -
f DEabetes Assockatian ;
Dizhetes Mellitus Types 1A & IB Diabetes Mellitus Type |1 Ghucase Con Recommendutions for Target lnpatlent Blood
» 10% of diabetics ' 90% of diabetics cmntrationy
* Insulin-dependent + Mor-insulin-dependent Patient Papalati EI““_;_’ Glueade
+ Develops aarly in life » Drevelops a1 older age St arger Rationale
+ | Farnilial rigk + * Familial risk Generul nedicalisuryical  Fasting, _ Better ourcomes. . infecton -utes
+ Type M—anibodies o islet calls in ¢ Antitodles 1o islee cells in H-1346 mgidl
~90% cases L1-1% R:"'"'d""'"":l
+ Type IB—no antibedies found = Decreased insuln preduction i - 180 mgidl
* Insulin production virtually ceases Cardiac Turgey 158G mptdt + Moraliey, . nsk of sterng) wiound
infecuens
Criticatty ill BO-10 mp'dl . Morcaney. rorbidicy {SICLY: , morbiding
- - v length afl stay (MICLL
Pharmoology of | ! i
Ingal: ogr Hsadn Arure I'IEI.IFEI|GE:H: - 118 I'I'IE.'dL | ngu"[:rl A adrmission Blac<l EI"JC{IS-E
' Onset {h) Peak (k) Duration {h} discrders 110 mpldl
Lepra, Aspart within 15 min 1 54
Kegular 1 14 53
rIPH -2 +8 12-14
Lence 13 14 0 -
Glrgime 1.5 Ma distinze peak ] |

Frotocol for Penoperative Insulin Infusion

1. Muix 50 L regular insolin in 500 rL WS (1.0 U - 10 mbi)

1, lnitiare infusion ac 6.5-1.0 U

3. Check blood glucose level g1-211 & adjust infusion rate az needed
4. Imsuiin infusiar (Lk) - blood ducose {mgldL)i1 50

Blowd Giucose Conc Infusion

-8 mgldl Turn insubin miution off for 3G min; give 15 mL of 50%
ghucose: recheck level in 30 min

8012 migidi « Insulin infusioa rate by 9.3 W/

1HH18G mg'dL Mo change n insulin infusion rate

180220 mp/dL " Insulim infusion rate by 0.3 W

120 mgidL " Ingwlim infusicn rate by 0.5 WA
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Fhrthviagis Champe of Fregnancy

Muldsder 3= ~asp e 1 Coggen comsomgrian ™ b A0 405

L7y m 485 o BH S 0%
LMy by 555

4. F3C R¥ o=t ERN - by 10% am et

Lo ERY ame B L TLC e

o MY by AT pragesicra s wben <!

¥ I sk MW can "o 30K

B Pros ot 2237 wim kg — unoeplecdy camsensaced

mEEpRICry aleacdis

9, 0L conuEn JsRCandans TE GG al
OOy o % sl wabame T dbh
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Common Medications Lised in Obstatric Anexthesiology for Systemic Anaigesia

Marme Class Commuon Dosage Duration
Morphine Opigid -4 mg IV -4 h
Hydromorphone  Oprend 1-2 mg IMIIV 1-2 h
Meperidine Opisid 25=50 mg I¥ -3 h
Fentaryl Opiaid 25-50 meg [V 30-&0 roy
Malbuphine Mixed agonizu'antagonist 10 mg I¥ 3-8 h
Burorphanc| Mixed aponist'antagonisy -2 mg ¥ 24h

Choices for Initiation of Labor Neuraxial Analgesia
Advantages Disadvantagas
Combined spnal 1. Rapid onset, compared with 1.Cannot diagnose a nan-
gpidural {C5E) epidural, impartant for multiparous funetional catherer until
woman in acuve kabor spinal recedes
2. Minimal moror blockade 1 Increased pruritus
3, Improwed overall maternal compared with gpidural
satisfaction compared with analgesia
epidural analzesia
4. Lawar probability of Riled
gpidutal catheters
Epidural 1. Ability to slowly titrate level 1. Slower onset than C5E
1 Ability to disgnase a functional 2. High concentrations of
catheter after placement {impartant  |ocal anestheric may lead
for parturiencs with bad airweays, ta mator blockade
morbid chesicy)
Continuous spinaé ¥, Ability to ticrace level Increased risk of postdural
catheter 2, Rapid onset punceure headache
compared w C5E or
epidural
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Anesthesla for Cesaraan Delivery
Situatlon Choices for Anesthesia
LIrgent cesarcan 1. Spinal/CSE
delivery 2. Epidural
3. Extending anesthesia with
indwelling epidural catherer
or spinal cathetar
4. GA

Emergency - Spinal

cesarean Extending anesthesia with

delivery indwelling epidural ar spinal

catheter

GA

. Local anesthesia block by
surgean {in case of inability
te perform g1-3)

[

Hpa

Advantages

For urpent cesarean deliveries:

+ Il patient has an epidural or
spinal ¢athater in sity, iv may
be dosed for surgery

* If the patient doas nor have an
ingdwelling cathecer, a spinal
may be performed unless
there is a contraindication ta
regional anesthasia, in which
case a penaral angsthetic
should be performed

In emergency cesarean

deliveries, decision regarding

made of anesthesia depands
on praternal & fetal statws:

* If there is an ndwelling
epidural catheter, it may he
desed with 1 fast-onser local
anesthetic such as
chloroprocaine

« If there is severe fetal distress
and there is not an indwelling
gpidural carheter, there may
ot be time o perform a
regicnal eechnique: therefors
general anesthesia should be
performed

+ If pacient and fetus are sable,
a regignal technique should be
performed

Dr Azam’s Notes in Anesthesiology 2013

‘ Contraindications to Regional Anesthesia

Absolute Fatient refuzal

Levers coagulopathy

Sepsi; or infection ar puncture sipe
deverg hypovalemia

Increased intracranial pressure

Valvular cardiac lesions [severs AS ar MS}
Thrombacytopehinn {see below)

Previcus back surgery

F.elative

Centroversigd

Thrombocytopenia [thresholds wary by insticution: feilin in a retrg.
spective revigw found ng incidence of neurolagic complicativne in
woinen wich platelet counts of 4%,000—20.000 at time of neuraxial

amalgesia placement (Anesth Analg 199765325 388

Endotracheal intubation

* Smaller endotracheal tubes required [may have alrway edemal
» Increated risk of trauma with natotrachesl inobatian

v Increased rick of fziled intubation

Mzatermnal axygenation
* Increased physiclogic shunt whan tupine
* Increased rate of denitrogenacion

General Anesthesla: Anesthetlc Implications of Maternal Physiolagic Changes

Morbidity and Mortality of GA in Cbstetric Population

1. Anesthesit.rolated complictions are Sth leading cause of pregnancy-rekated deaths in LIS

2. Incidence of failed intubatlan s 1:280 {8 « higher than nanpregnant population]

3 I"H:é n_f anesthesia-related maternal deaths cccurred diur ng general anesthesia

4 Ma|»::nrl1_:}' of women whe died from cemplications of general anesthesia primarily died
Trom APy managenient prablems. including aspiration, induction. or incubawon prif-
lemns, inadequate wentilatian; and respirztory failure

Source: Adagred from Aresthesinlogye 1997:R6-7T7-16d,

Dr Azam’s Notes in Anesthesiology 2013

* Increased rate of decline of Patd, during apnaa

Maternal ventilathon
= increased mmute ventilation required

Fram Shnider 5M, Levinson G, Anasehiesia for Ceidaan Srction In Anesibesic for Qbsrors
, . r Anpdl aiek s {3rd od;
Shimder 3HM. Levinsen G ods) 1963211 %44, I e
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Common Medications Uted in Neuraxial Analgesia & Anestivesia
Scanario Common Regimans

Labor analges iritisted + 25 meg fontanyl or 10 mcg sufenanil

by C5E rechnique v L3 mg bupivacaing with 15 meg fenanyl

Lsbor anzlgesia inidiated  Comman initiad eprdural dodng regimens include local

with epidural rechnique  anesthetic = fentaryl 50-100 Meg:

* Buprvacaing (.125-0.25% (15 mL}

* Ropivacaing 0,1-0.3% (610 ml)

* Lidoraing 1% (6-10 mL)

* Lidocame 1.5% 1 epi 1:200.000 (2 mL)

* Fentanyl 100 mcg

* &ir {1 mL} while manitoring precordiai Ceppler

* 3% 2-chlorgprocaine (3 mL)

* Bupivacame 0.04-0.125% with fentanyl 1-2 meg'ml at
B-15 mL'h

* Bypivacaine 0.125% plain ac 8-15 mith

- Bupivacaine 0.25-00.5% — 5-10mL

r Bupivacaine 0060 125% -« 8-15 mL

« Add-fentard 1-3 mcgimL ar sufenoanil 0.1-0.% trcgmL

Bupivacaine 0.06% ar 1-2 mLh

Comman test dase
Fepimens

Maintenance infiyzian
regienens far epidural
and lgese

Epidural bolus

Maincenance infusion
regimen with spinal
catheter

Cormimon Medications Used in Newraxisl Analgesis & Aneythesia (Contnued)

Seenarlo Cammigt Regimens
Spinal for cesarean Local anesthetic: bupivacaine 812 mg or lidocaine S0-70 my
delrvery wath fentaryl 1% mcg, ' morphine 150 meg. ' cpinephrine

100100 racp

3% Zahbregprmcine or 2% hdagaing with hicarbonate &
epinephrine | 1310 mL toral)

34 g

Epidural Far cesaran
dalivery

Epidural morghine for
postoperative pain

Dr Azam’s Notes in Anesthesiology 2013

Lahor Neurnxiat Aralgesia Management
Typical $&quence of Events
1. Requesct far analgesin from obstarican

2. Perfarm preanaleesia evaluation.
including physicaf exam, obran consene

3. Adriniscer anwacd praphdaxis

4. WWash your hands, uze asepmic rechnique

. % Plage BF cull and pulse oximeter; take

bazeline BF; cansider fluid holus
&. Paslticn the patent

T, IF initiacing with C3E, adminiscer
intrathecai medicacions

B. Place apadural cachetes, adrniscer
test dose to assess for intravascoulary
intrachecal cotkster

%. IF initatrrg wsing cpidural techrigue,
after a negative test dase, belus lecal
anesthetic through the epidural cacheter

10. 5ot epiduraf infusian

11, Monicor BP for 15 20 min after

HhjECEan
11 Fallaw up until delivery

Remarks
Mo evider<e w suppor dely af epidural
placemenc until an arbitrary cervical
chlaricn
Per ASA practice gridelines for DB
anesthesl: 2 facuted HAP moy be
associared with « matermal, fecal &
neonatal complications
Parients should recewe a nenparucolace
anmrid

Measure the bood pressure every

1-1 min during procedure

witing ar lateral pasitan are acceptable
Jitting may facilitate Landrvark
identification in cbese patiencs _
See rabde above an PCammen Mediczrion:
[fsed in Meoraxial Analgesia and
Angsthesia) for comman dosing regimens

Marrtemancs regimens include intermictent
bolus desang ef epidural catheer o gone
tinuous infusicn of reedicaticns = PCEA
See table abawe (Camman Medictians
Used in Meuraxial Analgesia and
Anesthesa)

Both ephedrine and pherdephrine are
accepeable vasopressors for wse in L&D
Meniter maternal vil signs, motor bleck-
ade & level of analeesia every 2-3 hro il
radeuare analeesia, administer bolus
dose of epidural medicanon

Yource: Acaoted from N Ene o Pled 1005:397:655-565 & Snesthenobone 2007 106:84] H_I!J
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Aegiomat Anesthetds: Anesthethe Impilcaclons of Matemal Physiclogic Changes [ Aunvesthvasi for Casarenn Delvary
Technical considerations Typical Sequence of Events Remarks
» Lumnbar Inrdgsis incrrased 1. St up OB
o Z5F vt i unahened - 0T UR . . i}
« Anduced senarvicy o “harging drop " techiique 1. Prrform areaaesthevc evaluacdion Per ASA guide res Far OB apeschesia, a
Hydratian w'udwg physeal exaranatean, obeain foeosed F&F may be assocatad wih o
~ Ingrgrsed o raquiremarcs ro prevent hyaocensian® cansent; assess reed for lab woark & e il fery! . & -eciatal comphoarions
Lo<al anesthetic dose raquirements! bl aaailabahey
. Subarachnosd cese redoced 0% o T 3. Admonister 3nsacid pROpTeALs Fatients should recerre o H2 1ezepror
B repuicless of the planrned »rede of Antapeni: ar pragnr pamp inhibaoce,
armschnsa) irslobkyprarmde. and 1 nenparniculace
- ) anrarsd
GmEﬂI.Amth for Emergency C an B A, Pyeriydrace panert 13=15 mL%g crysallaid shauld be
Typical Sequence of Events Remarks i
i, o . wdumsrered 0=15 mir belare winsten o
1. €5 called by obstetrician; maximize Ensure LUD on wransport & in OR .
; . . N r['gmrlal Hochade
placental perfusion & cxypenation Adriniscer Cry on arrival in OR L laceral mosition bot l
&n routs wo O Adrminister a nenparticulate antacid ASAP 2. ASA sandard MORILOrS. posne sirring or laceral position cceqtatie
. o - patien far spinal ar epidural Lictony iy Tazilmate landrark, -dancdicaron

2. Disguss urgency of procedurs with Basted an urgency, decide if theee is time for in obase patimats

obstarricians a regonal anesthetic
3 d hi q ical. includi b 'Wyash wour hands, ase ascphic

- Focused history ar;:. phiysical, including 1 hreque
an aryiLy examinaoon 7. Place spnal & ep dural See cable {page 25.4) Commen Mee-catiore

4, Preowygenate well, prepare for 3 rapid

. . g I Meurais! Analgesia 1nd Aneschet,
sequence induction !

8. H the paziznc has an indwelling epdural  Chonce of il 1nesthers depends or

5. Induce general anesthesia afcer Thicpenal, propofol, etomidace and catheter, dose the epidural catveer urgrrcy of delivery: 1% OF bas 2 faster
confirmation of surgical team ketaming all suigable for induction, pnser tnar 3% hdocama , therefore mar be
rezdiness Succinyichaling or high-doce of NMBC if nsed For emergency cesarzan delivaries

_ o . there is a contraindicanon 1o succinylcholine 9, Consder epudursl meoephine aker Epitural morphine may be used for

b B'_!F"-""E delivery, maintain aneschesia dedivery of e infant posropeitng angtzasia Ihas an ass oo risk af
with NyO 500 or On 100%, 1 MAC prslparlum et depressean, espedally T
halogenated apent romhired wah ster systemic aralgesics)

¥, After delivery, increase MO} Opinids & benzodiazepines may be 10, Place patient i left utarine Llse a wedge or 3 towe! |
concentration (o &6%, derraass adrminisered after delivery of the infanc displacement psition (LJD]

halegenated apent pa 0.5 MAC

§. Exrubate cnee patient is awake &
meets extubation criteria

11. Ascertain senscry level 3 document T4-Tha sensery level shaald be obrained
F-rinr m 1|,.|rgi|.'a| nAcisian

1. Treat kpparension Epbtwdrine 510 mp or pherple=phrine
1060 g

D15 Adminmster sraphylscoe anukianes
il Appreproce

T4, Adter the umhbilizl cord is clamped. 10-10 U ayeocm i X mk LR
gdrirster savTEon
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General Anesthesin: Pharmacology During Pregnancy®
Inhalation anesthetics

» Minimum alvealar concentration reduced 20°0 w 40%

» Rate of mduction indreased

Induction agents

* ECqp of thiopental reduced 35%

* Elimination half-life of thiopental prolonged
+ Eliminatian half-ife of prapolol unalkerad

Meperidine
r Elimination half-life unaltered

Succinylcholine
+ Duration of blockade unalcered {or decreased)
+ Sensicivity reduced

Mondepolarizing muscle relaxants

* ED+; of vecuronium reduced

+ Elminatian half-lfe of veeursnium and pancuronium shortened
» Cturation of blockade of atracurium unaltered

4

Chronotropic agents
* Response diminished

Preccors
+ Rasponse variable

Anesthesia for Cervical Cerdage Placement
Anesthesn for cerclage placernent similar  Common intrachecal regimens include
te anesthasia for cesaraan delivery » Bupivacaine .50 75% 125 mg =
tentanyl 15-25% mcg
= Lidocaine 5% $0-75 mg - fentanyl
15-25 mcg

227
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Anerthesly for Multiple Gestariong
Exagperited physiclagle & anarcmie
changes of pregnancy compared with:
slngleton pregiarcy

¥ Maternal complicatione

Anesthetic management for
vagingd delivery

Anasthetic rnanagernent far crsarean

* 2 TLC.CFRC, tmatemal metabefic rare -
ingre raprd developrent af hyporemin

= 1 Weight min

* 1 Risk of aspiraticn [] LES tong)

v Blood velume 3 2p additicral 560 mL

=T oA

* I Risk-of pretermn [abor PO

* T Risk of preeclirnpszia

v ° Peripaal irauma

T Risk af urerine atony, sncepartum &

pestpartem hemorhage

* Epidural analgesia for labor

* Utenne or cervical relasation may be
necessary for delmery of own B

* Repicnal apesthene preferred terhnique

inpreved when supme)
Francal, aceapral, or
penealred headaches
Assacianed syrrgToms
include dipboprephacephobia,
ranses, vaHnang- etk
stiffiess, unnlods

durzl punciure
Curation waually 7-14 0

delivare v IF A, adequare FrEcRygeRation is required
» Adequate IV access, TS
Pont-Dural Purctire Headache
SYHpEoOms COrpet & Doeatiom Treatmant
Peaiticmal headiches [worse  Cinset ol hedachse Corserplive rrargpement
wlimn sltang/sLan@ng, cypically 14— b aher includes:
1. 1 Fluid intake

1. I Caffaine ingalen.

¥. Jral analgesics snch i
Fiaricet [contains
acecyminmphen, botalbitol,
caffeing]. Ml

Goid stanearg:

Epidural blocd pacch: 15-34

rinl blocd sren'ely injested

o epdural space; et oft=n

rrerredate, can wke 24 hr

Dr Azam’s Notes in Anesthesiology 2013
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Anesthetic Implicarions of Breach Utli'rerjr
Choice of ancschesia depends on Most breech infanes are dalévered by cesarean
made of delivery Tetion, usudl aresthetic s a spinal blockade
For breech vapnaf delreerics, epedear

analgesia ray e inicizred

IF card prolapre poours, 2nesthasia muse be
immediztely initizead (gither epdural ar Cid)
Fetal head may become entrapped 1n cervis: [V
mrra or QA& can be used to ficilitace sracd
'nscle relaxation, falloweed by higherans volarile
L anesthetic

Card prolapse

Hrad entrapanent

—

Impllcations for Yaginal Birth Afcer Cesares Section [(VEAC)
1. 7% rizh of wterine ruptwre—saigns aclune feral distress, shdomingl pain. uterine
tendemess. cessaton of utering contrachicnes. palpable fetal pares in abdomen

2. Continucus FHR momicaring, consites ntrauterine pressure merilonng
1. IV access
4 Type & screen or crass-natch blood aailable

5. Epidural analgesia net tantraindicaeed; breakrhraugh pain thae = not relieved begveean
WIenhe cortractiom may be andecatres of Uierine Aupoire
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i Camtran Obstetric Drugs

: Drug
Ephedrine

Phendephrine
Cesytacin

Przscaganding
|:'I S-merhyl
PR

Ergar alkaloids
iriechylergonoeng)

Terbutaline

Indlcarlon
Hypotension

Hyporenzion

Crimulate
Lterine
COMNErACRianE

Cerwral

ripenig,
LLEnrE 200y

Lltzrne atony

Inlnbit urerire
conlrelens
[tucedphia)

Mechanism

- and [-agors
rdirectl

re-agowist (direct|

Acuvares pryometrial
DRYICEIN FRCEPTOrS.
NI asEs §odum
perrrisabulicy
Acorares Lierine:
smniath myscle
ronLrACbans

Dhrect acivamon of
ulenne smooth
nwsile

(-2 receptar agomisg

Side Effecks
HTH, arrhyehmzs.
rn:.'nl:ardial isthermd,
| nterine hloed Ao
HTHM. reflax
bradycardia,

IFIC. UCErir

wiscular resismance
Hypotriran,
tachycardia, fluzhing,
angidiuree e eMect

Brenche onstnction,

VALELONSTNELION,
HTHM, nauzea.
yormeg. diarrhbea
Brieril asd veeous
vasoronstrickion,
HTHM, carnnary
¥azoEonskrickicn,
bradycardia

HTH, arrliyehirma,
myacardial lscherrl,
pulinofary edema

Dr Azam’s Notes in Anesthesiology 2013

Uteroplacental Blood Flow

uterine arcerial pressure [UAPY  uterine venous pressure (UVP

Uterine blood how (LIBF =

uterine vaccular resistance (UYWAY

Factors That Decrease LUIBF

Decrease in LIAP

+ Any factor that causes matermal hypotension
wiill £ause !in UAP

r UAP is directly propartional to maternal MAP

Increase in LYP

1, Aortocaval compression
2. Hypovolemia 2° to hemarrhage
3. Sympachectomy

1. Yena cava compression

2. Uterine contractions/urerine
hypertonus

3. Skeletal muscle hypertenus
{Walsalva)

1, Caracholaming release

2. Yasopressin release 27 to
hypovolemiz

Imcresse i LIVE,

3. Vasopressors (ephedring)

Muscle relaxants

Anticoagulants
Anticholinergics
[nsulin

i Fation

Heparin & LMYWH cannot cross owing to high molecular welght
Glycopyrrotate does not cross casily; atroping dees
Insulin canhot cross placenta owing to high molecular weight

Drugs That Do Nt Cross the Placenta
NMBOD's cannot ¢ross owing to high molecular weight &

Dr Azam’s Notes in Anesthesiology 2013
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Cirug
Hydralazme
farceralar
vasodilavzr]

Labetalnl
[ and
blacha=r)

(P2 agonise]

Firoglyce i
[veaeadibroe)

Administration
and Dose
I balus. 510 mg

I boluses: 10 20
mg vp to retal of
i1-1 r"IE.'kE

Comtant I
mlusnan: 5=50
pafen infusinn;
1550 pp/500 Al
(50100 pg/rll

Lnset and
Ruration of
Action
Max. mun efimel
requires J0-10
o ade 1Y
adrmniseratn.
Ciuration about
T b
¥ onset. 1-1
mnm; uraoorn
1 3hr

Oinsat loss than
1 min; duratinn
nnl:.l a fow
minukc:s

Effect on LMerine
and Marental Blood
Flow

Crignally thaught to
improse Aoz, chis
leiz now beor
questaned

Imprayes wrare ard
dacental blead fNow

Questionable. depends
ar sate of mazernal
Fpdraciea: has been
assooated widh Foral
derer ararion

Antfnypertensive Drugs Used bo Prevent or Treat Hypertenaon During General Anesthets

Spechal Properties

Advantages
1. Eary to admimscer; no spetial equ p-
menk gr menizaring raguired
3 Maincains macarnal cardiac cuteus
3 Leng histary of =ale uze in obsoerrics

1. Eavy to administer; o spotial eqaip-
m=nt nr mnnimrmg

1 Little risk of nvershone

1 Mn aszarined fetal bradycardia or
discress

4 Improved placental blood fow

9 Frer matrmmal sige efores

& Rapid coset

7. Becormng widety vied by obstetri-
cang and anesthesiclagists

1. Rapid onser ano dasipaton

Dr Azam’s Notes in Anesthesiology 2013

Disadvantazas

1. Slovw, unreliable ansat

1. Mararral ackyearen

1. Ceereated plecendal Ulood flow;
faal distress

4. Mearatal thrombocplopenia

5. Marernal naoses

1. Large wanation in efeczive doze

2 Alone, may nor effecovely i BF

1 Lise wich caumon ir patiernts witn
asshma, COFD, or corrpromised
wenrricular funzricn

1. Meed I¥ caoss % administer
1 Shauld inake up in plass

1. May weed arterial line

4 firmat variaton in respanse
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Antihypertensive Drugs Used to Prevent or Treat Hypertensian during General Anesthesis (Continued)
Diaet and Effece on Uterine i i
Administration Duratson af and Placental Blaod Sposial Properties
Dvug and Dose Actinn Flaw Advantages Crsadvantages
Trrnetaghan IV boluses 14 mp I anset less Minimal, il fio sevem 1. Reliable. rapd acing 1. May 1egu re areerial ine for BF
xanglinnic I ifusion: than T rnir: materral bypatension L Larpe melecular waight limits togl MUAiLern
Byarker & 3=5 migirmin duiaticn less & iransfer i & Imeereres with acten af peeoade.
11 mgfmi) e 3. Ragid alfer chalinesterase resu ting in proloeged
Mitraprazside Canstant [V M @nser less pan Dilases wterine arcery duranan of suce ivylcholine
Qirect-acting Infuzica. 1 wnin; duratien 6 vieem; ne 1 eflores 3. Hiztamira release [')
Arearial 01510 petkpimun only a few enless sevene 4. Miy cause mydriasis
vascdilatar Infazicn; 57 mg murates hymarension present 1. Rapid onser and cHses 1. Unstable solurign. procect iram lig::
=0 ml 5}:.', . Patent rehable. artibypertersiva 2. Easy v overshoor, need areerial line
dmra_se in X Mol eMerrs on rerus 1 Dlf cull Les Utr ace
wratel | 1K pgimi 4. Increased vitsicranial prassare
L Cyanide towic ty:riod w prsklen with
shoreterm use and infusinn
.3 u_gl'kg]'m-n
B Tachyphylazs

Assecsmant of the Newborn: Apgar Score

Score 0 1 1
Lolor Pale or whice Fink body, peripheral Fink

AcroCyanosic

HPR, Absent =10 =100
Response m Mone Grimace Cough, sneeze
stimulaticn
Muscle tone Flaccid Sofme movemeant Moaving
Respiraticn Mone Vieak, immepular Crylng, regular

Interpretation of Apgar Score
Mormal: 7-10
Moderate impairment: 45

Meads resuscitatian: 0=3
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Poscpartum Hemorrhage
Cause

Lltarine atory

[risk Factars: Mulciple peskation,

Comments
+ Consider uterne massage
» CConsider uberodonic JFENts [oxyroin,

Dr Azam’s Notes in Anesthesiology 2013

Hypertensive Disorders of Pregnancy

Differential Dlagnosis for Hypertemion in Pregnancy

- : i farvd Time of  Resolution After
porhdrydramnias, -:honuamnm?m:, cytotes, erget alkaloids, or prastglandn) Diagnosis Pregrancy Proteinutia Comrments
precipitous labar, high cone o . . - a
eeytocin use in labor, high cone of Gﬁm“"—“"?' <30 weeks Tes Mo E:‘:f; ‘:‘H‘_'I‘_‘:q"" !
halogenated agemns) _ hypercencion  gestanon f’ o
Penained placenta = Treacment 13 manual removal of placenta [gHT M} may develop
+ {34 for unstable prs. ocherwise consider preetlampsaa
vl | . C hremic -2 wesks Mo Ng
+ Addicianal uterire relaxarion may be :
obruined with 50250 mcg of nitraglycerin hypertension E"-‘;;“ﬂnk . ” MNe
or [ conc of volatle apent IF"":EH:]"’::'“ "“f'E'E § e5
Abnarmal placertation See discussion above induced . gesbation
Genital crauma Mauraxial analgesia may be extended for hypertension . o
{vaginal, vulvar, & cervical lacerations)  repair f ptis hemedynamically stable Precelampsia .- 20 wesks fags Tes {1300 * Jeizures _mdu:are
Urapine inversion . Epidural.lgpinal anesthesia If pr hemadynami- _Eesta.ﬁnn g an :4-:] pr}::gl‘ES!rlﬂﬂ 1
h cally stable wrine sarmple  eclampsia
+ Liverne relaxation may be necessary for or a randam  « HELLFP
replacement of inverted uterus feonsider iv uring protein syndlrome
nitroglycerie or volatile anesthetics) of 30 mgtdL} (e bElow)
Management of HELLP Syndranmse
Diagrnosis HELLF {hemotysis, elevated LFTs. low platelets)  severe
form of preeglampsia; resolution of
hemelysis/thrombecytepenia may require 2471 h
Anesthetic management Celivery = only treacment. for HELLP syndrome—odlow
managerant for praeclimpaia
I parturient 13 thromboeytapenic, use neuraxial
analgesia’anesthesia with cawtion
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Severity of Preeclampsia
Blood Frassure
Criteria P roteinuria Commants
Mild sBF - 140 or 30 <3 g h Mild preeclampsia iy
preaclimpsia mm Hg above normal profress to savers
dBF %0 or 15 mm preechmpsia; may |ead
Hg above normal ro peripheral edema

Sevare sBF .- 160 or ~hafld h
preeclampsia dBF - 110

End-crgan symptoms
ray inclyde HA, wisual
changes, RLIOD pain, lab
abnormalities [ -LFTs.
thrombocytopenia),
olipuria, ar UGER

Seirure prophylaxis

Coagulation status

Menitering

Anesthetic Managsroant of Presclampsia

cerebral hemarrhage)
while sill maineaining
adaquare plarantal
perfusion

Mg (4-g bolus, fallowed by
an infusion}, Ma * sensitivity
o MMBL & | rasponse

YaLLpressurs

Prasclamptics may become

thrombocytopenic dug

o plateler aggragation &

COMSLMPTIan

Intrapartum Hemeodwamic goals Hydralazine, labetalol,
management ol include prevention of methy|dapa, sodiun
HTH severe HTM {risk of nitroprusside, or

nicraglyeerin

Serym Mg conc

4 mEq'L — rtherapeuric
510 mEql — (RS
vadening

10 mEg/L -~ | desp
tendon reflaxes

1% mEg/L arrhychmias,
respiratory weakness

26 mEqlL cardiaz arrest
Tredireent far Mp

taxicity = calcium chioride
Check placeler count,
check coagulation starus
if glevired LFTs

If pr is mon thiombecy-
Lapanic or tedfulspathic,
may use regional anesthe-
siafanalgasia

Consider arteriat BF monitoring in pts with severs
HTM, or CYF monicoring il wolume s unclear or pris

aligusic
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| Anesthetic Considerations for Postpartum Tubal Ligation
MPC soanys MNPO guidelines apply {see Chapter 1,an Preap
Evaluzrion)
Gasoric emprying | f opicids have been used
Risk of postpartum hemorrhage Prs ax risk for PFH for 1 b

(PPH) Consider urerine bleading if pt is hermsodynamically
unstable incraoperativeh
Lol anesthetic requirements | Requirement; raturng 0o prepregnancy value
after 12=34 h postpartum
Regional vs general anesthesia Regiznal preferred (spinal ar epidural if in situ)

Risk of epidural catheter failure t il delivery o
surgery inverval ~8-10 h

1, Mainzin placental perfision

1, Avoid pregert labaor
3, Awid possible terarogens

4. Aneacid prophylaxis
5. Chaice of anesthesia {regional vs GA)
f. FHR mamcaring

Anesthetic Goak for Nonobstetric Surgery In the Pregnant Patient®

Avcid marernal hypotension, hyporarkia,
hwpoxemia, catecholamines

Highest risk in 3rd imaster; benzodiazepines,
k;0), sweid kecamine in 15t trimester
{although no evidence that anestheric drugs
cause problems with organcgencesis)

se regisnal when possible; f GA, R5I
Monicor pre- & postop after 16 weeks'
Erstation
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Age-Based Guidelines for Interacting With Pediatric Patients
Neonates & - Do not typically fear strangers & separation is usually
infants <9 months  uncomplicated; preop sedation usually unnecessary & may prolong
_ . emergence . . . _ _
Toddlers . Aware of their environment but limited reasoning ability & reality
testing
- Benefit most from preop sedation & parental participation at
_  induction _ _ _
School-age children . Often do not deal well with loss of control; may admit to fear of
. waking up during surgery; may be reluctant to ask questions
Sedation options shouid be discussed with parents
Adolescents * Often focus on cosmetic side effects & altered body image after
. surgery
- Preop sedation may extend beyond drugs to include meditation or Nohhm&gmgf&mﬂ@ﬁ' T L
music Drug. S Dose . . Interval  Route
buprofen ~ ~ 4-lomghg . qe8h PO
Naproxen = 57mgkg  qtsh PO
— : : o _ . Tolmetin 57 mg!kg . qt-Bh PO
‘Suggested Preoperative Sedation Drugs and Dasing L ‘Choline magnesium salicylste . 10-15 mgrkg o g8h PO
: Ketorolac . First dose: 1 mg/kg qéh - NMor
Drug. - Route .. Dose (mg/kg) OnsetTlme (mm) ‘ Repeat dose: 0.5 mghg M
Midazolam Y - 0.01-0.03 <§ ‘Acetaminophen 1015 mglkg g PO
- Oral . 0.5-0.75 15-30 15-20 mgfkg -~ qdh PR
- Nasal 10102 15-30
1M 0.05 =10
PR 13 10
Fentanyl | 0.001-0.005 <5
. Oral (“Actiq™) . 0.010-0.020 15-20
Ketamine IV " 1-2 mglkg 12
. Oral 5 mgikg 2045
o.m 23 mgllg 510
Methohexital - PR 20-30 mg/kg 5-10
Chloral hydrate - PQ, PR - 30-100 mgike 30-60
238

Dr Azam’s Notes in Anesthesiology 2013



Diagram & Flow Charts Dr Azam’s Notes in Anesthesiology 2013

| Hlstqr}f o Impurtant Questmns and Pertlnent Flndlngs
Prenatal care Gestational age; Apgar score at birth; duration of intubation &
& delivery ventilatary support; assoc congenital conditions {BPD, cyanotic heart

- dz); freq of hospitalizations; review of growth curves (failure to
thrive); persistence of apnea/bradycardia

Preoperative Evaluation of Pediatric Patients With a Systems Focus (Continued)

History Important Questions and Pertinent Findings
Airway Dysmorphic features {e.g. Pierre-Robin = assoc with difficult airway):
micrognathia. loose teeth; advanced caries
Respiratory Symptoms of acutefrecent URL asthma; sick contacts; Ind-hand smoke
exposure; presence of wheezing, stridor, nasal flaring, cranosis; sleep
apnea
{Cardiac Murmurs assoc with PFC, PDA, congenital heart dz; freg/duration of

cyanotic spells; tachypnea; poor feeding tolerance
(Gastrointestinal  Repetitive vomiting; delayed meconium passage; abd distention
Hematologic Bruising; pallor; famiky history of sickle cell/thalassemia

MNeurclogic Patrerns of setzure activity; developmental delay; motor weakness;
hypotania; evidenca of T ICF

239
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Estimated Pediatric Vital Sign Parameters

Age RR HR SBP DBP
Freterm 5560 120180 4560 245
Meonate 40-55 100-160 5575 20-60
Infant, {<& manthz) 30-50 80140 85-105 5565
1 year 30-35 80-120 F0-105 55-65
6 years 20-30 75110 F5-105 50-70
10 years 20-30 80-100 35-110 5570
16 years 15-20 6080 110-125 65-80

OR Equipment and Setup
» Oral ETT size =~ (age/d) + 4; depth = (ETT internal diameter = 3}

Supgested Doses of Comman Emerpency Drugs

SHW ETT Size Sclection &Apprupriate Insertion DEEF'&IE Drug IV IH“:SQ}
AgefWeight Internal Diameter {mm) Depth {oral,cm} Depth {nasal, cm} Atropine DO1-002 mghkg 002 myglkg
1.3 kg 25 9.0-100 12.0-13.0 Suctinylcholine  1-2mghg 34 melkg
1.5-35 kg 30 3.5-11.0 13.0-14.0 :

Term 35 10.0-115 135-145 Ephedrine 0170.2 meikg -
3-12 months 40 11.0-120 14.5-150 Epinephrine W0 meghg {10 meghg )
12-24 months 45 120-1335 14.5-16.0

Recommended Laryngoscopic Blade & LMA, Sizes

Age Blade Weight LMA Size
Premature Miller O =5 kg 1
Meanate Miller § 5-10 kg 1.5
14 years Miller 1 1020 kg 2
4-10 years Miller 2, Mac 2 20-30 kg 2.5
Adolescent Miller 2, Mac 3 =30 kg 3
Normalflarge adults Mifler 1, Mac 34 090 kg 3-5
Large aduits Miller 2-3, Mac 3—4 =90 kg 5
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Techniques
Inducticn
Comparison of Pediatric Induction Methods and Commandy Used Drugs
Technique Advantages Disadvantages
Mask induction  Brief onset {2-3 min) Breath-holding/laryngospasm
{sevoflurane) Auoids awake 1Y Contraindicated for full stomach/MH
Spontanecus respiration Unprotected airway
Parental participation Gases are cold & dry
Farilicates [V star via Requires good seal
vascdilation
Intravenous Rapid onset (=30 sec) Anxiery abouc “shoes™
{propofol) Mimmizes duration of Pain upon injecticn
unprotectad airway Malfungtion
Estravasation
[ntramuscular Brief {2 min} Fain upon injection
{ketamine) Can inject 2 muldple sites Difficultias with obese children
Caes not require cooperation  Secretions with karamine
Linprotected airway
Merve injury
Rectal Rapid onser {1-2 min) Useful only in young childran
{methohexmal)  Quick clearance No prepackaged delivery device
LInprotected airway

Prematurity—Perloperative Concerns

* 1 Risk of hypothermia

+ Linable wo regulate glurose control

+ 1 Risk of postop apnea {esp. if :50 weeks postconceprual age)

+ Retinopathy of prematurity {esp if. <44 week postconceptual age}
+. Pulmonary dysfunction
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Pediatric Maintsnance Fhuid Caloulations Epiglottitis and Croup
Waight Rate Epiglottitis Croup
g Etivlogy H. flu (bacterial) Viral
<10 kg 4 mLAp'hr Age 1-8 yr & mo—6 yr
10-20 kg 40 mbihe + 2 mlikgfhr for each kg = 10 kg Timing Fast onset _ Gradual onset
=20 kg &0 mLU'he + 1 mUkgfhr for each kg = 20 kg X-ray findings  Swollen epiglottis “Steepte” sign {edematous
narrowing of subgiottic inlet
Signs & High fever, stridor, drocling Mild fever,"barking” cough,
Estimated M symiptoms Cyanotic
CT and EBY Anesthetic Surgery on standby for emergent Cool mist, racemic epi
Age HCT (%) EBY (mlikg) management  surgical airway, usuzlly inhalational {(nebulized), steroids
Premature 4560 He 100 induction {sitting position) while pt  If needed, perform intubation in
M eonate 45 &0 RO—S0 breathing spontanecusly; no awake  OR, consider mask induction
laryngoscopy (risk of laryngospasm)
:._ﬁ mﬁ:m: ;?;: ;Eg Lise smaller-than-nermai ETT {due to edema)
months=1 year -
1-12 years 35—40) 075
Adult 3545 s0-70
Foreign Body Aspiration

* Airway manipulation {even minor} -+ can convert partial into complete obstruction

* Supraglottic foreign body: Careful inhalational induction & gentle upper airway
endoscopy to remove fareign body

+ Subglotric fareign body: RSl or inhalational induetion — followed by rigid bron-
choscopy or ETT + flex bronch

» Good communication between surgeon & anesthesiologist essentizl
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Tetralogy of Fallot
Definftion Pulronary stencsis,VSD, overriding aorta, R¥YH
TET spell T Yentricular outflow tract cbstruction & PYR — inc R-to-L shunt

Management  through V5D — cyanosis; Hyperventilation to « PVR, phenylephrine to T
SYR (= than PYR) — causes L-R shunt; also can give fluids, propranclol

Anesthetic Goals: | R-to-L shunt {avoid T PYR, | SVR, T heart contractilicy)

Management  Techniques: Hydration, continuation of -blockade, aveidance of crying
Induction: Ketamine {maintain 5¥R} vs inhalational induction (risk of T
PYR due to hypoxia & hypercarbia}

SVRIPVR 1 SVR: Patent volatile agent, histamine-releasing drugs, «-blockers
Management T PYR: Acidosis, hypercarbia, hypoxia, PPV/PEER N, O

Comparlson of Gastroschisis and Omphalocele
Gastroschisis Omphalacele

Eticlogy Omphalomesenteric  Failed gut migration from yolk sac to

artery occlusion abdomen
Incidence 1:15,000 1:6000
Presentation Lateral to umbilicus  Midline
Hernial sac Absent Present
Bowel function Abnormal MNormal
Associated Prematurity Beckwith=V¥iedermann syndrome; congenital
anomalies heart disease; bladder extrophy
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Name
Adrenogenital
syndrorme

Alperts syndrome

Ataxia—
telangiectasia

Beckwith syndrome
(infantile gigantismy}

Cherubism

Cretinism
{cangenital
hypothyroidism)

Cri-du-chat
syndrome

Syndromes and Their Anesthetic Implications

Description
Inshility to synthesize
hydrocortisone, Virilization
of female.
Craniofacial abnormalities,
syndactyly and potential
developmental delay.

Cerebellar ataxia. Skin and
canjunctival telangiectasia.
Decreased serum IgA and
reticuloendothelial
malignancy.

Birth weight 4000 g.
Macroglossia and
omphalocele.

Tumorous lesion of
mandibles and maxillae
with intraoral masses.
May cause respiratory
distress.

Absent thyroid tissue or
defective synthesis
thyroxine and goiter

Chromosome 5-F
abnermal. Abnormal cry,
microcephaly. Micragnathia,
Congenital heart disease.

Anesthetic Implications

All need hydrocortisone

even if not salt-losing. Check

electrolytes.

Possible hydrocephalus and
elevated intracranial pressures
Anticipate potential difficult

airway.
Defective immunity;

recurrent chest and sinus
infections. Bronchiectasis.

Persistent severe nennatal

hypoglycemia. Airway
probiems.

Intubation may be extremely

difficult. May require
tracheostomy.

Airway problems; large

tongue, goiter. Respiratory

center very sensitive to

depression. CO, retenticn

commen, Hypoglycemia,

hyponatremia, hypotension.

Low cardiac output.

Transfusion poorly tolerated.
Airway problems; stridor,

laryngomalacia. Possibly
difficult intubation.
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Risk Factors for PONY
Patient Factars Anecthatle Factors Surgical Factors
Fernale Wolitile anetthatics Surgical Procadure
Mongmokers Mitrous oxide (ophthalmolopic, gynecelopic, breast,
History of PONY or  [controversial) gbdominal, laparascopy)
motion sickness Opids Surgical duraticn: Each additional 3¢ min
ranses FOMY risk by 60%
Simplifled Risk Score Prediction and Prophylaxls of PONY
far PONY No. of Points % Risk of PONY Prophylaxis
Risk Factars Paints 10% {low risk)
Female 1 1 21% {low risk) Mo prophylasis
Histary af POMYY 1
mtian sickhase 2 WL {mod ritk)  Monotherapy
Mansmuaker 1 3 £1% (high risk)  Multimaodal
Perwperative opicids 1 o4 9% {high rish) therapy/consider
TIva
Antiametic Drugs
Class Drug IV Dose Timing Side Efeces
SHT3 Ondanserron 4 mg End of surpery Headaches
Antagonists Granisetron .35-1.5 mg
Dolisetron 11.% mg
Tropisetron 2mg
Steroid Dexamethasone 46 mg At induction
Buryrophenones  Droperidal &35 Erd of surgery QT prolongation,
1.25 mg drowsiness,
Halapridal 0.5=% mg extrapyramidal
effacts
Phenachiazines  Promethazine 6.23-23 mg  End of surgery  Drowsiness,
Prochlorperazine  3-10 mg agitation,
exTrapyramidal
effects
[continued}
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Antiemetic Drugs [Continued) . :
Class Drug 1Y Diose Timing Side Efects Multimodal Pain Hanagement Strategy
Ariilusearine Dvimenhydrinate 1 mglkg Sedatinn Step Y Severe Postop Pain
Other Prospafal 20 mg In PACL Reesp depression Stap 1 and 2 srategies
Scopo-aming Trame pirh 4 hr before Sedacion, AN
end of surgery  confusicn dry Local anasthatic peripheral neural binckads
nouth {with ar without catherer)
- AND
Ephedrine 0.5 mekg I End al surgery ) lUse of sustained-release opicid analgesics
Metorlopramide  10-10 rag 1 hr befare Extrapriarmidal &
end of wrgery  efiecs Step I Moderate Postop Pain
Scep 1 strategy
AND
_ . Intermittent doses of opioid analzesics
Modified Postanesthetic Drcharge Scoring System [Score 29 for Sscharae) Step 1: Mild Postop Pain
VITAL SIGHS Menopioid analgesic
VWithin 20% of preop value 1 Aceaminophen, NSAIDs, COX-2 selective infubitors
in 20° i AND
. I—40%, of precp value Local anesthetic infiltration
4% of precp value o
AMBULATIOMN
Yzeady gaitine diz2iness ! |
YWith azmstance 1
Mans!dizziness d
MHALEEANMDMITING
Minima: 1
Moeiare 1
Rewene L
PALM
Minimal 2
Moderace 1
aEvCTE U
" SURGICAL BEEEDING
H-rirmal 1
Moderate 1
fouore 4] ]
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ASA Guidalines for Non-QR Anesthetizing Locatons

- Relable O, source including backup supply

Adequare & relmble suction

Adequate & reliable scavenging system of aresthetic gases are 1o be used
Sell-inflating resuscitator bag capable of delivering 0.9 FiQy: adaquate drugs,
supplies, & equipment for the pranned activitp

Adequate monitoring equipment ta adhere (o A3A Monitoring Standards
Jufficient aleccrical cuclets

Sufficient site for equipment

Immediate availhiliy of emargency cart with defibrillacor & emerpency drugs
Relable 2-way communiction

Ubservation ol all applicable bulding & safety codes and fagilicy standands

P gl

S 0L

Lhronic pain - persistence of pain -3 micoths. witha i ical
FatR = e pain -3 nimuts. withaut any biclogical value 3-Step WHQ Analgesic Ladder

Figure I9-1 Algorithm for pharmacelogle chranic pain management, {Adapted

from The Texas Cancer Paln lnlelaglve, Tenas Cancar Council. ) ! Step 3: Severe Postop Pain

Scep 1 and 2 seracegies

——— AN
| 'Emmmm: ) Local anestheric peripheral newral Bleckads:
lwath ar wathour cacherer)
- | Non-noclcaptive | | Maclceptive AND
Wse af cuzrained-releace opioid analgesics
l _-|| Step I Moderate Pastop Pain
. Geap 1 strateay
» neurcpathic pain | WHO 3-Step Analgesl; Ladder AND
adjuvants B * Internogtesn coses of opiond amalgesics
. nplmdsl are snn'lgwhat J = miid 1o mederats pain Step 1 Mliid Postop Paln -
effective for this type | FeoDlold analaes : Mangpicid wnalge
' of pain ¢ THR-ORIGIE anaigesics Acetaminophan. M3AIDs, COK-2 solective inhibitors
P | AND
— . Locak aneschetic infiltragion
'« psychagenic paln + moderate pain
psychiatric aval “woak” oplodd + nor-opicid
angigasic/aduvant
!
i
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Definicdan of Paln Terms

Alladyria Painful response ta nonpainful stimubus
Drysesthesia Unpleasanc abnormal sensacion (spontancaus or evoked)
Hyperalgosia T Sensiivicy 1o sticnulaticn
Hyperpathia Fainful syndrome with abnormally painful response o
stimulus

Hypoalgesia L Pain in respanse to normakly panful stimulus
Hypaasthesia - Sensicivity to stimulation .
Paresthesia Abnormal sensaticn [tpontaneous or evoked)

Headache

Primary Headache Syndromes

v Tensian Assoriated with muscle contracton in neck or lrwer head
v Migraina: see below
+ luster; Periadie, paraxysmal, brief, sharp, orbital headache that may awaken from

Secondary Causes of Headaches
« Wascular: Stroke, intracershral hemorrhags, $A4H_ subdural hematoma
AWM, unruptured aneurysm, arterial hyperiension, venous thramboss
« Infecticr: Meningitis. encephalits. abscass
* Brain tumor
» 5F disorder: T {hwdrocephalus) or . {5 p LP)
« Trigeminal neuralgia
+ Extracranal Sinusite, TM| syndrome, temporal artantis
Clinical Evaluation [JANA 2006,2% | 274) . N
+ History: Qualicy, seventy, location, durgtion, time of cnset, preapitants relieving
Facrors
» Assaciated symproms {visual s, nawses, vomiting, photophobia)
» Focal neurolegic symprems
+ Head ot neck trauma, constitutional $ymproems
» Medicaricns., substance abuse
» General and neurolagic examinaticn
» Witrming signs that should prompt neuraimadging.
Wirst ever, worsening aver days, wakes from cleep
Vomiting. aggravated by exercion or Yalsalva
Fevar, abnl neurclagic exam, aurd, cluster-type headache

sleep o latnmaten, ehinorrhea, conjuncrival injection. or unilateral Harner’s synd.
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Headache [Continued)
E“j!;ai"'? | Trigger-Point Injection— ocal Anesthetic or Steroids
pidemiclopy . . -
+ Affects 15% of women and &% of men; onset usually by 30 yio, * Raise small skin wheal with 25-ga needle & local anesthetic
Clinical Manifestaticns {Lance: 2004:362:381; JAMA 2006296 1274) ¢ Injeet 1-3 mb local {0.15-0.5% bupi or 2% dido} wich 21 ga needle inco trigger paine
* Unilateral or hilateral, retro-orbital, throbbing ar pulsatile headache; lases 472 k {afrer ne?,ative upimtinn}
* i(Mten accompanied by nausea, vamiting, photophobia : - e . . .
+ “FOUNDirg "™ Fulsatie; duration 472 hOurs; Linitaterak Navsea & vonicing: Disabling * For corticosteroid injection, use larger needle {18-11 ga}
Likelihood ratio (LR) 3.5 if 3 criteria are met, LR 24 if =4 criteria are mer Tramcinglane 40 rﬂg.l'ml_
= Classic {1B%)  visual aurg [3eotormatn with jageed o colored edge) precede headache ; .
= Commaon (@4%) - headache without aura HEEh}"DI’Ed nisolone 40 mgimb
» Complicated - accompanied by stereotypical neuredogee delieit that may last hrs Crexamerhascne 4 mgmbL
. F’Irﬂcii‘r;;mnts: Seress, hunger, foods {cheese. chocolate] and ivad addrives (MSG). farigue, * If 3 or more tigger point inpections at same sice fail (spaced T wk apart}
alcohod, menseruation, exercize ! : .
Treatment (NEJM 3002 HE257) Contlder myection of betulinum taxin & {Batox)

* Eliminage pracipitanes
+ Prophylasis TCA, p-blockars, CCB, valproic acid, topiramate ([AMA 2004:291:265)
» Aboruive therapy:
ASA acetaminophen, taffeine, high-dose MSAIDs
Mewcloprarmde 1Y prochforperazine M or [V
SHT, apomasts [“trptars’ ) contrandec. in prs w' complicated migraing, CAD, pror sooke
Combination of triptan + N3&ID onere efficacious chan either single agent alons

{JAMA T0O0T297,1443) i
Ergatamine., dihydroergoramine; use with cauticn m pts with CAD Stellate G"ﬂ'ﬂmn Block—Complications
* Inkaction + Epicuralintratheca’ block
» Waseular injury [corstd orderelinterng! = Brachial plexus anesthess
Stellate Ganglion Block—Techmque Jagatar vein) = Recurrant larmgeal n. block
- Paint of ertry:  Bebwes irchea & carond sheadk at kesel of cricod carcuge & " Meural mory [wgas, brochial Jexws) [with resuiant boarseness;
' # Cluugipmn:'ls Lber e (CEl v Pt baras = Phrenic n. paralysic [witk sicrated
jasellaze gonghen fes ot CF, but enter ot 04 1o brevent domage 2o ' Hemacharax e reaiaplrggm)
pleteru) * Incravascular anjectior [vertebral artery] + Chylachoras o

v After cartacting Cé, withdrw needle 1-2 1 Tgees reedie our of aegus ol museie)
Ensure nag, asairation . then give 154 tese dase (0.5 il of 0.25% bug ar 2% hda)
ind test dose should be ¥ mb ol lacal with 1-20HL0G0 flo sale wa ©V plirainzez
Irpece B2-15 ml D.15% bup in 3-ral aliquots with incermituert aspiraticn

Mace pronto song poator {facilicates spread anee stellare gangion] for 150 mir

Pr sheould b abren ved fed 1 b 2oer the block

L]

+ + + +
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Technigue of Celiac Plexus Block

v Perfarmed a1 L1; e vaaally in prone positian

* Td-ga Quincke spanal ar Thba needle plhced 5-F om el to midline — insert ta
dexth of =% cm

= Inject contrast dye wo ensure correct placemenc

et 13-20 mb of ©.5% bupiv, or 10 33 mbL of 2% lido.or 10-35 mL of &.5% rapw

vonpect neurohte ygent (1015 b ol 335 aleobal ar 7 12% phenal)

Cryotherapy

* [whniion: Excreme cold to freeze & destroy nerves & nissue

* Mechamsm: Cell injury by necrosic {reculting from freenng & thawsngy

v Techrmigee Liquid nitrogen most commenly used {argen & MO possiblal
[Fazred tecrp w34 0 AP0 wswally o or twa 5- to 30-5 froeze chaw cyclas
performed gqd—twk

Radiofrequency {AF) neuralysis
= Dwestroys nerve conductan far 318 mo

* Indications: Genarvace face joints, splanchmc nerve {for abd pain), craral nerve gar-

gliz~ {trigamina! ganglicn)
* Ony pulsed RF is recommendad for peripheral netves

* Lsuatly done at 42 45°C for 120 180 5

* Formiz a lesion o ncural temp exceads 45°C

Facet Blocks
+ Fain rehef far nack & Back pan {pan elicited by neckiback extension}
* Blacks medial branch of poscerior fatmes of spinal ner we
= For severe & prolonged pain, consider denarvanon of ficer s by RF
* High temp 80°C applied far 90 s at =ach lavel

Dr Azam’s Notes in Anesthesiology 2013

Conralndicalons o Sakd Organ Transplantation
Absodte Contraindications

= Active unconcralled infection

* hewere cardicgulrondryimedical candicn

Relarlve Codbralmdbeations
- Nnnl:r.:r'npliil'-ce
= History of drug abuse

I unific [er sureery] + Advarced age
v Irablliey ta malerace immanosuepresson (AlDE) + Psychodopical inscabilicg
« Cantinped dragfalcahal abose = HIV raferian
* Brain death
* Exxraheparic malipnancy
* Inabilicy o comply with medical regimen
* Lack of pspchororial suppore
Extrabepatic Manlfestaton of Liver Disease
* Pulm: Partopulrnonary HTH, hepatcpulmorary spudrarne, plearal eHuusang
Y Hyperdyramic circulation [* cardiac oupur 4: § 5YAR]
- Gl Partal HTH, ecaphageal varices, asoites
- T3 Erncephalopachy, 1 1CF (v th fulminant hepaciz Qiom)
v Heme. Tarambaocytoperia (1 thrombopoenn & wypersplenism]. . clocieg factors
[ decreased synchetic f, DIC, fibrnalysis)
« Bpnge Qliguria. mral inznfficiency, hepatorenal syndrame
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Phases ol 2 Liver Transplant Operation

The Preanhepatic [Dissaction) Phaze o Pheases of 4 Liwgr Transplant Dperation (Continued)

v Prumary purpose: O ssecdor of porta hepatis & mabil-zatien of nawve heer + Biggyback skt may alia obeace need far INC dairger

* Hypewension: Surgical bleeding, ascires’efusian drainage, camping/pressde an abd v Mamwa hapane wins Reaned inka 2 ool ferves 35 3 recepack far toprhepatc IVC of
YEins rhe Anrar Inery zov o oo arastamass peckamed & nanee [ need nee be clamped

* Bleeding risks: Porea' HTM, coagulopathy & prior abdominal surgery * Preparaciar fo- reperiaon: ™ K™ & aodeas presalent in absence of nconing liver

v Aguiessively 1rgar wach hirasemede, albucerol * ventilalon, Faulin50 aodnr beeark

The Hedhepatlc Phase
- E.qg_in-s. willy .allc;:gr:d'l: reperusian; and wnh complewan of alipey anzasramesn

v Merabolic alteratans, © K, membolic aodass. . Cat7 (from atrace ooty
* Coagulopathy: Underlying factar deficonoes, shrombacymopenia & ailvtional coapu-

lopathes _ ) v Allaprafe flushed al air debris & pezdual poeservans salucan )
* Hypothermia [must be correcied, ar will worsen coaaguleps byt » Lidamping al dsrar Ier o genbiobe dehns, T membolic azdasis, | Cad . lippethe -
* Ensurs adequare urine putpus & auvclemia mia hypscemaio:, lypoaderns, release 2f rycchines & acher destablizivg upents
The Anhepal:ic Phase . Eai!.gl!g..-rmig'. pngenrd (PRS) — | MA&F of 20% [ranr Laseliie, Liscs T enin, webin
* Bepin - clamping hecatic arcery & nortal «ein; ens ~epe fusion of dorar liver 5 0 of 1 perusian

+ an see arrhychruas, - YA . cardue auipu, sasodilznan, * L serarcuar Gillng pre:-
sure, R wencrcula- dysis,
» Cgrtplaaneg arrzes P T3, acidesis. & Hood o

v Wetkels parfuning liver are clamped & old liver iemaved
* Warm izchemic Gme: Beging when doear liver renewed Froon ice, end wlien reger-

fused. shicald [imie warm ischemia zime o beraeen 30 & & min + Air arbaluz & thromboembnlus map b deen w1 echo ar oferred va Fésbre
= Pareal veir, mleres vena cava (VC] & hepatic artery uso. clanped during this phase ¢ Treazrene Minvuize ™ B - 047 a0deas saally resclves wchin 30 pin
v Venowenous bypass orcasieralty required for prs wha do not tolerace cross clamping * Posmepertusion qodgulotgthy — nay sl (ollas gk ~sperfusan

r Drap iz 47| reasss of haparn or (2] ossoe phsirioogen adivile (R — 17 Fbrrabes

¢ Bluod dwerted from peral ver & IYC inis S, usa. wia auillary vemn
wed diw P Ve : L rrel  Heparin #frec roversible wich aeparinase oo chramboeleasography [TLG;

) ﬁdﬁﬂtﬁgﬂ:.‘.‘mld; r'l.'ll'lﬂ|l'5|:ﬂa-l'-¢|'l.l1ll.' ENgRrgrment, mangin: prelnad, * reral P'erf"'  Crypopreopiere, FFF & andlibr nalyecs 12psiken sminnraprase wid, cranezamic acid)
sion. may + bloce “oss. . cransfusion requiremants mar creac |- fbricalnis
+ Disadvancages. 1 Fusk of air embclus/DVT, serema. nerve impory. wound lymphocels r Frotaimne will .g,._.m'r.ﬁ.a..-.-. affact
v Rl ariorp caaguapacsy may -rdizate gral, filvoe
o Indizarcrs of good prakt oo Hemobodion: of rosguiopadsy & membake acidcsis. returm ol
normoghceinia & bile proodainnn el dose dopanrne map afer suse verpl i on

Possible Contralindicaticns to Heart Transpiantation

Severe T pulm vaseolar resistinee {6 Weod units) Ape . 55 voars

[orthotapic procedure) :
Conrinued ilicit dragitabacce vse, noncomplinne e Uncantrolled rmaligrancy
Significanc rreversible renal, hepans, or pubin dysfunctian Obesity

Coexisting sysremig sllness with a poor pregnosis Previgus malignancy
Dinbeeres 1redbil uy with end-organ dammage (JIsmacporocs

Active infective process [heparitis B & ©) Active pepoc wlzer disease
Armiylnidasis (cardiac dz may recur}
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ECG Lead Placernent & Utllity | Interprecation of Axis in Vertical Plane
» 12 |lgads _ Lead | Lead AYF A xis
v Limb leads: L 11, ill, a¥R, a¥L. a¥F Posicive positrve hermal
- 1l I aYF—infari _ Posiuve Megative Left axis devinggn
8L aYF—inlarior Megatva Positive Righe axis deviatian
» | avl— | Bgd 4
- HAL - | HEEI:M! Megarive Extrermg rmil gpex Jeviation

» Precordial chest leads: w1, %234, Vo V6
v WY —sepoal

* ¥3.¥4 - antenor v Acricveacricdlar Conducron Spseem
v WE VE—Iiteral * Tst-degree &Y block PR incerval increasad 0.7 s
+ Lorsnary arteries + Ind-degree AY biack

* Mobkz type | (WWenkeback) AY delay (FR interval)
increases with each benr wntil QRS is dropped aber P owave
* Treatment—-only if symptomatic: Atropine, isoproterenol, peroninent pace

« LADk W | V&, ancerior, sepeal, & inferiar
r Circunnflex: [ a¥L. V3, WE, lateral & posteriar {Inferolatasl)

. * RCA ) i, 1, a":"lF' inferier & posterior (inferaiateral} + Mobitz type l—sudden anbradictable dropped RS not associated with pro-
Intraoparative monmoring gresgive PR interval prolengation
* I - best for devecting arrlythmias + Cawrtion: May pragress # 3nd degrae heart hlack
* W - bast for datecring ischemia + Treatrmneni—permianent pacerd ket

Sceps for ECO Inrer prerarian ¢ 3rd degree AY black {complete heart block)
* Mo relationship between P wove & CR5—"8Y dissociation”

Rhythm Trencment—permanent pacemake
. L3 —_— 1 r
Check for P belore every QRS + Bundle-branch block

* Check PR ntervals bo assess for AY block
» Check OIRS incervaks 1o azsess for bundle branch placks
* Rate
iount |arge boses between K owaves on ECG feach large box - (L2 5
* 1 large bow - 300 hpm
* 1 boxes 150} bpm
* 1 boxes = 104 bpm
* 4 boues - 75 bpm
* 5 bowes - 64] bpm
* & boxes - 50 bpm
= Examire axis: 8T segments: T, CF and U waves; RS width & progression, kypsertrophy
[sge below)
Axis - diraction of vedler which mepresents fearts avercl! wave of depelorization
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Diagram & Flow Charts

' Right bundle-branch Bock [RERE)

« Righr veprricular depelarimtion delayed

Dr Azam’s Notes in Anesthesiology 2013

Burdle Branch Blocks

Mormal 1'I'-‘lr"‘— WJ"—’\—
RBBB _‘JLF JUA

LEBE V\ T "

[nia! depal, 1 lefrata-right acroms sapoum (R in') & Qi

absent in LBBE) fallgwed by Ly & RV free wall.with Ly
domirating [nb, BY depel e ard visible in REBH).

1. QRS =120 mgec [1H]-119 = incamplece)

1. RER' in R precardial leads {¥ Y]

1. Wide S wave n LV, and ¥,

4. = 5T ar Tl in & precordiai leads

1. QRS =120 msec (100 119 nncoimplene)

1 Browd, slurred monoghaie Bon | &Y, (- § i cardiomeg)
1. Absence of - Y. and 'V,

4. Displacernert of 5T & Tw oppesite majar QRS deflacdon
&« PRYWE LAC: 5% inoinfericor leads

Eifascicular block: REBE « LA4HBLFSE Trifass cular: 17 8008 o RBBE + LabBLPHE

Exprnine QRS inV1 £Y2

L

L

= LEBEB rmakes ir difficult 1o determine infarction on ECG
' Left bundle-branch block {LBBE}

Examine QRS inV') or¥e

[

+ Lefu ventricular depolarizaton delared

« Difficult ta decermine infarction o ECG

+ Atrial flutter
+ Regular atrial activity; 180 350 bpro: ventricular rate 150 bpm {2:1AY Block) +

« BLG"F wiaves,”

= Treatment

= Unctable — immedlate elecorical cardieversion

+ Burst pacing fteenparary ar perfanent pacemaker]
+ Mediral therapy [[i-blockers. Ca® «channel blockers)
+ Radinfrequency catheter abkatiaors (RFA)

Atrla.! flarillation

* Irregular atrial accivicy at 350-600 bpm, ventriculie rate 150

. F‘aruxrsnl'la.l SYT

Yentricular rake 140250 bBpm
ECG: Marrow complex, P wives hidden in QRS complexes
(QRS may be slightly widened, gt mase than 0.14
Trearment: Yagal maneuvers. [3- or Ca* -channel blockers. radicfrequency
ablagion

v A Reenteang Tachycacdia

+ Wol Parkingon-¥White

“sawrzooth” patterm, flutter waves +

¥R intarval shnrtenetl. delta wive, wide QRS
Yreatment: PB- or Ca' channel blockers, radwfrequency ablation

+ Wanrsicular Arrhvthrias

-

-

+ BECGY¥aey haseline, absent P owaves '

« Trmatraeni
» Linstable — romaedhare eleccrical cardiove reion

Chemical cardicversion (Class 1A, I I antiarrtrrthimics)

1
[}
-
"
L]

Antiarrhythmiz drugs
Anbggapulacian

Rate contral: B or Sal ' thannel blockers. digaxin

Maze procedure

Dr Azam’s Notes in Anesthesiology 2013

+ Pramature ventricular beats

Widened QRS
Cowplei—rwo in 2 raw; Bigemimy—every ather beat & PO

» Yentricular tachycardla—3 or more PYCs in e T00-200 bpmn
- Monsustained WT {NSWT —persises for .30 5

Suseained ¥T—parsises for =~ 30

Treaument,

+ Sympromaeic: Elecrrical cardioversion followed by antarrhythirig drugs; follow
ACLS protacal

 Asymptomang WNEYT: [i-blockers, implancable cardioverter-defibrillagge (10}
im pty at high rigk

« Lnstable; Drefibrillation as if vencricular fbrillation
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* Turtades de pointes Eleetrolyte Imbalances
* Patymerphic WT with varying amplimdes of QRS cwisting abour the hasalene ' '_"T‘J':Fl'ﬂk"":";'f’r w
* Treammant: Magnesiom 1-2 2 ¥ [allawed by infusion artened [ wave

- - U
* Yentricular Rbell [athon - H]rp:::ﬁ:mia
* Chaoric srregular appearance without diserete GRS waveforme v Feaked T wiseg
* Treatment: 2ee ACLEY prococal D if arriythmia not assachired with acuge M| = wide or fiac P weave
v Wide QRS
Hyprrirophy i
. e * Hyper-'hypocalcemia
Right atrial h'.l"P"-'fmF'h'l" N * Hyperzlcemia—shorcened QT
* Large, Ir:llphasu: F wave with ol initlal eampeanent + Hypocaleam a—prabenged QT
+ Left atrial hypertrophy
. ) i Orug Etfecrs
* Large, bighasic P wise with wede terminal compaonent - Digialis woxiciry
~ ¥entricular hypertrophy + Irwerted or flattened T waves
" Rughe ventrlcular hypertrophy * Shartened QT incecwl
= B owave -5 |!'|".I"]. (R wave becames progressively smaller from ™1 rove) Pulmonary Embolism
* 5 owie pergists in ¥ & VE + Right aws dewative
= Right axis deviaton with shohely widered RS = Arute ABEE
* Righoward matatian in harizontal plane ¢ Invereed T waves in %1 toV4 from right vencricular overload
* Left wentricular hypercrophy + ¥Wide 5 in | darge Q. and Inverted T in 1l
v v 'l 0 Rowave in¥s -35 mm Pericardlels
= Left axis deviavcn with shghtly widemed GRS * Diffusc $T-segmene elevatian (locks sivlar wo acute M1, wauglly more unfversal in
* Leftward rotacicn in horizoncl pane narLre)
e drverted T wawe that glants dewnward gradualty bt upward quickly * May sea subsequent inverced T waves [similar 1o acuts M}

Hypathermia
* | wiawe or Caborne ek
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Diagram & Flow Charts

Infarmad Consent ]

Should be read & signed by patient prior to administering sedatives

Principle of patlent antonomy {patient may accepurefuse treatment}

Canrains description of procadure, potential risks and benefits

Incapatitated prs (under influence of meds, altered consciousness, incompetent,
disabled) — next of kinfhealth-care proxy/court-appointed guardian should provida
consant

Telephone consent acceprable. preferably cosigned by a wimess

Content may be waived in an emergency situation

Resuscitation efforts generally do not require informed consent bacause they are
considered emergency interventions and consent is implied

For nen-English speakers, use an official interpreter {het family or care team mem-
ber) whenever passible

In addition to standard language of the consent form, document additional
potential complications 8 procedures as discussed with patlent

Dr Azam’s Notes in Anesthesiology 2013

Comparative pharmacology of oral Anticoagulants:

Time to
peak effect
(hrs)

Duration after
discontinuatio
n (days)

Initial Adult
dose (mQ)

Maintenance
adult dose

(mg)

1 Warfarin

36.72

2-5

15,1st day 10,
second 10,3
day

2.5-10

2 Dicumarol

36-48

200-300 1st
day

25-200

3
Phenindione

18-24

1-2

300, 1st day,
200 second

day

25-200

Braln Death Criteria—Adults & Children
Coma
Abtence of moror responses

Absence of mg reflex

tracheal suetioning
Absence of pupillary responses te light
Absence of corneal reflexes

Absence of caloric {vestibulo-ocular)
reflexes

Absence of coughing in response to

Absence of sucking and rooting reflexes

Ahcence of respiratery efore ag PaCO,; of
& men Hg ar 20 nom Hg - pts al value

Required Incerval Between Two

Evalsations for Brain Death Determination
Term to 2 mo 48 hr

Imatalyrold 24 hr

=18 yr old 2 evals not required

Term to 2 Mo

=1 yrold

Required Confirmatory” Testng

# confirmatory Tests
Ime e 1yrald 1 confirmatory test
Orptional

"Canfimagary veses Cerebral angso, EEG, rang-
cranial Doppber uhrasound, cerebral scintgraphy

Dr Azam’s Notes in Anesthesiology 2013
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Diagram & Flow Charts

CARDICYERZIGM

AN la iy Lguipniand
Pa=a avimabar

MEDOKATIONS

ddanoaine: & riyg st IVP fhan $0 cs ME balos.
2 g VP22 min = 2 d neaoed

e amicddroena: 150 ma 1% over 10 Far

IV A5GASE N

Inhubator equyren diltlazcm: I."u-.-li_l_rng Iy opdr 2 i,
S 2025 'ng 1% min Laker I needed. 5-15 rgh

rinida cularm 1-5 mg IDedINE®: 1 g cver L min, radadr s 1o peecad
leneariyl 100- K g

Lilrane o ellecl

Syieclronized cocdgwars on
1CHy, 204D, I3, 360 O
ar bizhas o equealenl

ldecalna: 1.1.5 miyky IVF repral n 5-10 min
mrabaprelal Sng 1Y 20 min = 3
procaimamide 17 mghg al 50 Mighnii Gaerid | EF dgwh

UHTEPH‘I‘I" 2.5-5 Te] ¥ QuET ¢ Tan,
S-10 1m0 13- 50 min g5t rasnad

Fick Cardiac Crutput
Dhoygen consumption [Lmind - C0 (Wmin} » arceviavenuus (AV] ceppen difirrence
CO - oEygen consumpuon ¢ A% oxymen difference
Dixygen COnsWNpuat must be measured [can estimate w125 mbminm’, but inaccurme]
& oargen difference — Hb (gfdih = 10 [(dIiL) « 124 (il Qi of Hb) = §5,0,-5,00,)
5,005 15 measured in ary arcerial sample fusually 93-98%)

'5,'::'1 {mimed =eraus ':IJ-] i rrensured i A RY, o PA [:.-::umin_g il 5h|r||;_| wneeral .'I'.S':{._]

Cl=ygen Consurmysion
Hb (rdl} = 136 = {3,

- Cardiac cutput {Limin] - co,

Shunits

QrrfERN CONSUMPEIc:

':',;. [Tro A Lshont, PY O sak 5.0,

" Pulm, wgin Cryosar Fulen, areeey O sar
CIxpgen cansurmption
{MYE; drawn prowimial oo pocermial L+ B shurt)

5,0. - mived venous £, sat
Q. 800 MY O, st 500, MY Oy osat

o, = S Sy t'.'l;-.:-ar - 5.0, — PTar—— o, Pfore L Roand i B« L shont)
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CARDIGLOGYT

Hemodynamlc Parameters

Meanp arterial pressure (FAF — - 3

Heart rate {HR.}
Right atrial pressure (FA

Right vemtricular {AW)
Fulmonary artery |P4)

Fulmonary capillary wedpe pressunc (FCWF
Cardiac output (CO)

CD

Cardiac indes (Ll BoA
(i)

Strake yol [5vp - —
yolume [5} Ty

c
Stroke vol i Vi) -
olume index [5V1) MR

5‘.'!t!m||: varculpr resistance [S'ﬁ"ﬁ]
MAP - mean AA - 8
i3
Pulmanary vascular resistance |FYE)

rncan PA — mgan RCWP
- —_— v EO

LR

SBP - [CHEP - 2]

Mormal Valye

0100 reenHg

60140 bpm

- B rmHg
Systalic 1330 mTHg
[eaxtolic 1-4 rnrnH_g

Sprahe 1530 miHg
Mear 9-18 miHg
Dhastalic 12 mmHy

- 12 mrHg
A48 L'min

7.6 431 Umnint
S3=120 mlfcantractian

A0 50 mlconTr actandme

A03-1200 dynes = secicm®

120-250 dyres - seciony’

I"Hibe f by hor B4 cachieper-measured pressones Bé - BEY - 3004 A 30012 W F 1)

M rmbg 1.3k cm wazer ar blocd)
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Diagram & Flow Charts

Acule Pudmonaty Edesra, Hypolension, gr Sharl

BRS,

ey ¥

Yolumra

preklam

4

Flulds and s Blood
TAnsidar YassIrEss o

[P I

¢

W Apcass, i, 12-831 ECG. cused FIER S WA

SN

WETRAL G I mafae S R peatiame?

T

' '

¥hal 18 BP? Go 1o fachycardy o

rafer ernpit 250 50% o N5 bradycardla algarilisrm
bedus ankzss i CRF)

Fuinp
prubiemr

2

3

P
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Anti-Hypertensive Therapy: In PIH

Drugs Daily Dose Adverse effects & comments
Methyldopa 500 - 3000 mg in | safety of mother & fetus (after
( Centrally 2 - 4 divided the first trimester)
acting alpha doses Postural Hypotension,
agonist) drowsiness, fluid retention
Labetalol 200 - 2400 mg in | Safety appears equal to
(Alpha & beta 2 - 3 divided methyldopa. Headache, dry
adrenergic doses mouth, tremors, heart block.
blocker) Avoid in bronchial asthma &
CCF
use with caution in Diabetes
Nifedipine 30-120 mgin 1 - | May inhibit labour; may have
(calcium 4 divided doses | synergistic action with MgSO4
channel depending on
blocker) preparation used.

Acute severe hyperten

sion in Pregnancy

TBP <7D SEP 70100 58P 7100 ZRP »10H
carilicgesiin card ogani; A0 shock, "“HF
ahich, shock
: ' )
. 1 .
Hareplngphraa & Chapamee DhmLrlarmanse Hitroghycarn
1 ) pgemir 220 agkgiarin E-25 Aghg)rin 0 1500 pgeTn
e S anidar
Cropaming e Tl | Miirgprealda
520 pghgimin * deparmine 1 b pgkgmin
*20 LG Ag A : —Ii

IFn Cplatndry eedEer, Srvimans

b ‘

Furosamide 051 g 19
Marphing 2.4 mg IV
Ceygenelniubation

dardhier ieroweehens GREET Q0 Sy

Hydralazine 5-10mg IV, if no | Tachycardia & increase C.O
onset 10 - 20 response repeat
min at 20 min interval.
Peak 60 min total of 30 mg
DOA-4-6 hrs
Labetalol 10-20 mg IV Decreases SVR
Push every 10 - | Avoid in Asthmas, CCF heart
20 min max - 300 | blocks
mg
NTG 5 - 50 pg/min Increases ICP

Dr Azam’s Notes in Anesthesiology 2013

260



Dr Azam’s Notes in Anesthesiology 2013

Diagrams & Flow Charts.
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Diagrams & Flow Charts.

Valve are:
A Ared CO [DEF or SEF) ~ HR

Gorlin equatkon; Yale area — ————- —  Jcarseane - 1 far A5 085 for
44 3 s<cpngeanc o WP

%)

Hakki equation: Yalve arca -

wAP
Loronary Artery Bnatamy

| FFT COROMARY ARTERY RIGHT COROMHARY ARTERY

HAD

[RLLA]

1. LeH anierar deacending srery (LAD) 1.Conus ardary

2. Hamus mediBnus artery 2 58 il arlory

A Diageaal ranches 3. Acute marginal branches

4. Heplal branches 4 Posterior ghasniending irlg-y |FOA|
A LeA clrowrnfies artery [LCx) 5, Ay rode anary

E. Lett arial circurmles areny B. Fosterlor ki ventrcular artery (PLV]

¥ Ol rndrgr Branghes

Figure App.-1 Coronary arteries,
[Frery Grncsmar WG, Sorder Calheterizction and ARgicgrapdy. #ih el Fhiledulphia oy & Febige: 1991,
wiCT pErm s5ion.:
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PuLMoMART

Dead space - lung units that arc wentilated but nae perfuzed
Intrapulorary shunt - lung unles thae are perfused bt noc vantilaced

P
Alvenlar gas equation: PO TF.Gy w (TR — 47 S ywhere B~ G B)
Bz,
PO, 18D e [@n room air)

f-a gradient - F,0, PO [normal A-a gradient « 4 - (apeld)]
Minute ventikaton '[""'r_]' tickal woalurve ) = respiracory rate [RA)  {normal 4—& L'min)
Tidal volume {¥,] = alveolar space [¥,] - dead spare (¥

Y F.CO, Pt
Fraction of tidal volume that iy dead space L-)

PLO;
0, Preduction Woorg
PCC, -k - = =k -
alvealar wennilanen ; Vo
RR % ¥, s L1 —
Vi

MEPHROLOGY

Anion gap [AG) =M - [CI-HCZO ) inarmal - [alk] - 1.5 eypically 12 + 1 anEq)
Dela-delta 1A  [4 AG (e calc, AD - expaceed) ! & HEO, die., 24 - measured
FICO]]

Lirine apjon gap (LAG]  (Lh, - L] -
Ir_ ; H
Calculated osmoles = (2 < Na} - | 5-3- Ik kB;J:%” [mEi )

Osmaolal gap (OG)  measurcd czmales - calulated dsmales  {nprmal 10}

MO agslyrs) x i)

Estimated creatinine clearance serum Cr (ragsdly « 72 + .85 in wamen}
LI, imEgL)

T 100% ,

F:N:I:mEq'.L:I Ur‘u -
Fractional excretion of Wa (FE. . %} - o - T &
I—I-:'r‘ I'I'I_E.I'F"ll_l 100 Lell ] .-'L";'

.\\\. m . ._-" -

P (mpel [ y ___.-"" P_“'
- -
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. - COTHER

Correctad Ma in hyperglycemia ,
Ideal body weight (1B - [59 kg imen] o 45.5 kg [women)] « A3 kpinch ower 5 F

If (reasured glc TI:IIZ.'-:|'|
esomate in all Fis: corrected Ma measured MNa o | R I . — .
. 100 I Body sort BEA o Cheight [cm)  weghe Jkg)
hgrenpaeer 3 in M3 :]qpl:'nds arl _gl-q_' i ] dbesl 1999 7T 957 ooy suriace area | k- "'.I __35,:".:. -
& 5 18 mEq per each T mgfdl = gle ranging hiarm 100-440
A iz 4 mEq per each T mg'dl * in glc bayond 444 Disaase
prosenr abzent
Total body water (TEW} - 060 « IBW L . GRS if lemale and » (BS o cldedy] 1 b
- fuue ¥ rialse *]
- . M“'.il:rr-l- 14':”|| frI_Nﬂ_umu 140 5 Test L4 d
Frec o0 daficit - TEW - | 4l I 'l.‘ I T0 kg Prj ifalse itroe
all dispzard i-h
. Prevalence — R _— —
Trans-tubllar patassium geadient {TTES) - Uy 7 nill patienes 2+ b - ¢ - d
P‘ __,r"'. 5 . Fue prsilives a . true nfg,ni-.lgg d
: t L= - - - —
.-._.-"'U._-_..__ rrsitivity all dizeased a-i Specificlty all healchy b 4
LM e e e £ P TrUB POLIYes a
Z Predleth: valye - — — - —
all pesitlves a+ b
s Pl.'.ll.rn irue NeEanives
HEMATOLOGY 7 Predictive valus - I E-_— . —da
= T .
: Heparin far Thromboembolisn .| Heparin for ACS ] Al negATves o
30 Wik balus STEMI w! fibrinolysis ) true fasicves — Crud Negalives a-+d
18 Ulkah _ 60 Likg betus (max 4000 L3 Accuracy - alpagems a-b -t d
PTT Adjustment : 12 ulikglt [max 100G L)
40 Bolys 5000 UL trare 3 WH 1. UAHSTEMI = Likelih ) [Fué pasilive mabe Se
4049 Bolus 1000, frate 200 Ltk |1 BO-75 Uikg kolus ¢max SO00 L) = Hkelinnad ratk - 0 pusitive race 1 - 5p
- Bk 59 * Rate 10 Lih 12-15 Lhkgth gmas 1000 LIEY ol
v S0 no 3 PTT Adjustmenc ' P . SC MEgADVE FIE 1 Ge
| 3495 . Rate 100 Lk G Bolus 3000 UL T rae 1000 ) Likefhood racin - rrue negative rate | Sp
6 130 Hold 30 min, . rate 150 Lt 449 T Rate 50 Lih '
12 Hald 48 min, . mre 24 Ui BI-Tib ra A ! Odds = prokabulicy Probabili adds
: = — r ili .= —
PG 200 1.7 03,2954 F1-85 ! Rate 3 Ltk ! P probability Y ads 1 1
B6-100  Hold 30 run, . race 100 WUh |
101-130 Hald &0 eun, 4 rae 156 LIk Pasttest odds  precese odds «» Lk
-140 Hald &0 e, . rare 300 | 1'h
A HA 2T Guine e Sor STEMI)
s PTT q-&-h after gwery change {I1n|{-|if|: oif |'|e|:::|.rir'| g 90 rr|||1:|
« PTT g4 o bad cance FTT & therap-eutic
# CBC qd [co ensure Her and ple councs are stabla) 264
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EMERGEMCY THERAPY FOA MaLIGHNANT HYPERTHERMIA

MH Hodine 1-B00.444.9737
Chutside the UIS: 1-315-444-7079

Diagnosis vs Associated Problems

Signs of MH:

|APPENDIX C: SETTING UP THE OR
FOR AN ANESTHESIA CASE

-“ll-"FlP'I:Ed fram "The CA-1 Survival Guid=, 2008~ Erigh:rn and Wamsn's H|:|5.|'_'||I'_a]
MHEMONIC: "SOAP M"

- Baction | . ETC0
Muke sure sucwan is nn, plugeed inooghely o the camster. on at ful blasr NCreEdaing T .
O Cinpgen « Trunk or cowl body r_lgh:h:}r
Cherk rhar pipeling suppfy f becween S0-55% pai ard connecoed m rka wall * Masseter fpatm or thisemys
Chek that U cylinder in che back of the maching has adequare axygen . Tach}fcardiaitach}rpnea
I 1000 psi) in case of arergency ) R . . .
Calibr ate O zmisor + Mixed respiratory and metabolic acidosis
Make sure an Smba Bag 5 2valable + |ncreased wemperature {(may be late sign)
pre ¥ B
Bz Birway + Myoglobinuria
whack Hl Ly pugeacopes ane handles . .
Clrony= aparapnace ETT and check suff for laaas Have an ETT stylecee aalahle SuddenfUnexpected Cardiac Arrest in Young Patients:
g‘*_k“ wur an LMA 12 available « Prosume hyperkalemia and inigate treatment (see #é)
-1l .Lnweay, bile block, 2nd capn _ N .
Stethosrapa + Measure CK, myoglobin, ABGs, untl normalized
P: Pharmacy = Consider dantrolens
Dvaer up nizwn draps needed for the case dncluding 3 sedauve. inducticn agent. para. + sually secondary o occule myopathy {e.g., muscular dystrophy)
lyrics) . - - -
Make sure eriergericy drugs |cpirephrine atropine exIra sugiyrdshelme) 1 avail- H.EELIECI[.E[IGI"I I'I'Iﬂ:f' h'E 'dl"ﬁ":'.-llt El'l'd PmlﬂnEEd
akn

Fake sule whpsaieers are adequately filled
Make sur= appropriace: anobioogs are pailabie
3e7 up apprepriate deips and have a furdtioning drug infusion pump

M: Machine/Monicors
whechilg e naghine [s=c Aneschesin Machine ches kot recormerelatons,
.I’-.ppnndix £
Cheching the rnonitars
Check thay che BP cuff 15 present 1nd af appiupriate size
Check that puu baye a pulse srmerer, EEG cables ared elecrodes
Cle=ch thar che nerwe somalagar ¢ present and furicoomng
Flnd wearrner and parient wanmer devices
Arin slrps
A-line, CVE PR, and EEG micnlocres a4 Indieated
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Diagrams & Flow Charts.

Trismus or Masseter Spasm with Succinylcholine

~ Early sign of MH in many patients

+ If lirnk muscle vigidicy. begin oreatrnent with dantrolene.

* For emergent procedures, continue with non-triggenng agents, evaluate and monitor
the patient, and consider dantrolens wreatment.

+ Follow CK and urine myoglobin kor 36 hoory

+ Check CK immediately and ax & hour intervals untll retuming to normal. Obgerve far
dark or cola-colored urine, If present, liberalize fluid incake and test for myoghobin.

+ Observe in PACU or ICU for at least 12 hours,

Acute Phase Treatment
1. GET HELF. GET DANTROLENE - Motify Surgeon
» Discontinue valatile agents and suecinylcholine.
+ Hyperventilate with 100% oxygen at flows of 10 Limin, or more.
« Halrt the precedure as won as possible; if emergent, continue with non-triggering
anesthetiz rezhnigue,
+ Clon't waste time changing the circle systam and COy, absorbant.
2. Dantrolene 1.5 mgfkg IY rapidly, through large-bore 1V if possible

To convert kg o b, for amount of dantrolens, pive
patignts 1 mgilb (2.5 mg'kg approximates 1 mgflb).

« Dissolve the 20 mg in each vial with ac least 60 mil sterile, preservative-free water
for injection, Prewarming {not ta excaed 39°C) the scerile warcer may expidite sol-
ublization of dantrolene. However. to date, there is ne evidence thar such warming
improves clinical outcome.

r Repaat untll signg of MH are reversed.

+ Sometimes more than 10 mghkg (up ta 30 mgikg) is necessary.

+ Each 20 mg boude has 2 g mannicol for isotonicity. The pH ol the salution is 5.

3. Bicarbonate for metabolic acidosis

» 1-2 mEgfkg il blood zas values are not yet availabls,

4. Cool the patient with core tamperature = 39°C. Lavage open body cavities, stomach,
bladder, or recoum. Apply ice to surface, Infuse cold saling intravencusly, Stop cooling

il temp. < 387C and lalling to prevent drift < 36'C.

5. Dysrhythenias usually respond to treatmant of acidosic and hyperkalemia,
* Use standard drug therapy except calelum channel blockers, which may
ia_or diac arrest in the presen N
6. Hyperkalembia—Treat with hyparvantilation, bicarbonare, glucosefinsulin, calcium.

+ Bicarbonate: 1-2 mEqlkg IV

¢ Insulin: For pediatric, 0.1 units insulinkg and 1 mltkg 50% glucose or for adult,
10 wnitz regular insulin IV and 50 ml 50% glucose.
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v Calium chioride 10 mgfkp or calciom gluconace 10-50 mglky for fe-threntening
by pethalemia.

* Check gucose levels hourly

7. Fallow ETCOy, electrolytes, blood geses, CK, core temperature, urine cutpug and

colar, coapulatian studies. If CFE andlor K - rise more than transiently or urme Sur-

put falls te less than 0.5 mokethr, induce diuresis to -1 miltkgthr and give bicarbon-

ate to alkalanize urine bo prevent myoplobinurta-induced renal failure. (See D below.)

+ Wenous blood gas (e.g, femoral vain) values may document hypermotabolism bet-
e han arteral values

* Central vemous or PA monitaring as needed and record minuce wentilacion.

* Place Folay cacheter and manings wring guepc.

Post Acute Phase

A, Observe the patient in an ZUF for at lease 24 hours, due oo the risk of recrudes-
cance.

B. Dantrelene 1 makg g4—6h or .15 matkahr by infusion for ac least 24 hours. Fur-
ther doses may ba indicared.

. Follow vicals and Inbs as ahove {see &7 abous)

* Frequent ABG as per chinicaf signs
 CK. every &11 hours: less often as the values trend downward

. Fallow urine mpoglobin and inscicute therapy 1o prevent mysEloben precipiation
rendl pabules and the subsequent denclapment of Acute Renal Fallure, CR levels
abeyve THOCD ILIL is a presumptive sign of rhabdommodysis and myoglobinuria. Fol-
lovw standard intansive care cherapy for acute rhabdommpobysis and myoglabinurg
guring awiput -2 mlfkghe by Fedracion and diueetics along wich afkalnization of
yring with Ma-picarbonate infusion with careful attention co both urine and serum
pH valuec).

E. Coungel the patient and famly regacrding MH and lureher precautions: refer them to
MHALLL. Fill cut and send in the Adverse Metabolic Reaction ta Aneschesia {AMEA)
form (wew.mhrag.org) and send a lecter oo the patient and herthis physicnn. Refar
pacienc £o the nearese Bigpsy Center for fallgw. yp
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Diagrams & Flow Charts.

How will you grade severily af mitral stenosis?

Newgrnty MTYA, Gradient, FAP Zigns
i mrm HYg
e =18 24 Moemal | tlwallysbeeet S 0% 2430 mer
rizimal P
oderare 1.2-1.E 4-3 Mee inal 5,05 110-120 ma3,
normal P,
Mpderatetn 0 1,7 10 16 fId palmenary Lhass G, 0% RO D0
SO HTM s F‘I_ LT oG
Lewer| by MA, Gradrent, PAF Gigns
cm’ mm Hg
LT =1.0 =13 kiild to 5:- F'J_Irll'.rlz'dll.‘j
[ Tiglue) LB 0% < B0 s,
puliFicnan y B lift 5% if B
Hypetenzon hizart fails

Lormier's grading of mbtral valve anatamy

Echocardiographic group

Mitral valve anatony

Group 2

Cikcrd o 3

Fliable non-caladied antenor mitralleaflet and r'n'rid
subvalvular diseaselie. thin chardag =/ =10 mm leng)

Ptiable mon-calcilied anteriar mitralieafler ard severe
sibvaleislar diseasedoe thickerd chordar < 109 mmilong)

Calcificabien of mitrat valve of any extent, as assessed by
fuoroscopy, whatever the state of subvahalar appaiatus
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Drug Indication Fuclal 5E

Furosernide To decrease cangestion assoOiated incresedd unnary sediom
wit.h valvular heark elisgate leveks and patazzium levals

Beta-blockers Hypertension, supraventricylar Favuble decreased heartrate,
archylhmeas, b eontrol heart ratein Pocsibl e lower birth waighl

weamen waith dimically signifecant
mirak sLenosis

Warfarin Far anticoagu'ation of mechonical Hernorrha e, dewslapmeatal
heart walves, valmlar heal disease abnarmalities when used
wilhy assaciated atfial fibrillation between [whk & and 12] of
during (12-2& wh) ol prognancy e batican

Unfractionalad For anticaagulation of mechanical He meary sz, 1

hepann haart va lves, valeular besr disezse cungenital defects

wiith ansccrated attial fibrillation ducing
fwk £&—12] and (after wk 3G) of pregnancy

Lowe-rmaolecular-  Use during pregnancy is controversial Hemorrhage

weighl heparin

Broirin Loww-dose aspirin 481 mgiday) Hemarrhace, preslungatiun of
occasionally used as an adunet in abaceui, latws barth weight
pratigats with previous embelic 2vents [when iaken in high doses}
or prosthetic- walve thrommbosis

Digoxin For suppression of Mo major adverse effects
supraventricu lar asrhythmis:

Adanocineg for innmediate conwersion of Mo major sdverse e ks
supranentracular arharlhimas

Amiodarone May be used to suppress atrusl ar Hypothyraidizm, intrauterine
veoireenlar arrhythmias in high-risk groweth retardaticn,
patiants premature birth, Rorcty usesd

duning pregnancy because af
side elfects

268

Dr Azam’s Notes in Anesthesiology 2013



Diagrams & Flow Charts.

Dr Azam’s Notes in Anesthesiology 2013

Eisk adigasmoent

Gokman  Ditsky '-I"EI" L2k Galdman Detsky Fagle Leg
1997 1956 1384 13 1977 15486 THEG 1434
Agu Tl * y e riydhm other than =nus withar r L -
E ooy farg=rs = e b ol APEy
:::i::rj-lrl A : " PYBmnaduamented cn + L
arahn® Cu;c-cwslzuhr ekl s | . 0 . FIG kafare “urijary
FLIIRN] Husfowy 01 cenoylan e lepy - . 1
CadInT Cardens i feiwly Class oF - G ’ Znlslay e L 1
:nlil:.:‘hll.- AT 1T ErevIcus E MOALRE . 1} 'l"":'rg.':'"-"-‘*l e cdl stadus * ? " -
R . 1 301 risk s ngeny M
Whpnrard Al mleer o pa e Qod & merthy n o . ":'“:m-!""-'l- richagric hean diseage
Mpceand al r*2ret o mpne bar B Histrary o connestive <athar o -
fomizrdhis aze . =iy Ul feielrupganlar diseaue 3
?'-::T:::i fllfth 1 juya arss A Ainlpnakin 1l . F-‘leupgru'_il.u-_l Lizdlinzm -'fithil'lbl.lﬁl'l
Pulfizaay cedema o pradnim 7 e . e . Freapurative seumcreasining .
R hiweee ol nlnenany apdamr g . k! 145 mmold
Signddi caneaae b slongeic J 20 : ol prssiboe paints t3 12% g, I
e gt «ShweHl — S ik {1255 1 B E 0-15 (0411 000 Fud 0.4 D
fick Clas< E-11 Z0 10 T 1.nn
(P AU 4 4= [ e | 1 3%
Tjek Claws N R =30 NI 7 od=7rl
114 P'%] [ A B |
tigk, Clags 1y = da A - - e - RN
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Post-anesthesia Recovery Score
(Modified Aldrete Score)

Post-anesthesia Dischar ge
Scoring System

Dr Azam’s Notes in Anesthesiology 2013

Oxygen Saturation

Surgical Bleeding

Activity

Vital signs (BP and Pulse)

2 =Movesall extremities
voluntarily/on command 1

2 = Within 20% of preoperative
baseline

2 = Spo2>92% on room air

2 =Minimal: no dressing change
required

= Moves two extremities

1 = 20%-40% of preoperative
baseline

1 = Supplemental Ozreg. to
maintain Spoz2>90%

1 = Moderate: up to 2 dressing
changes

0 = Unable to move extremities

0 = >40% of preoperative
baseline

0 = Spo2<92% with O2
supplementation

0 = Severe: more than 3 dressing
changes

10 = Tota score

10 = Maximum score

Respiration

Activity

Score >9 required for discharge

Score >9 required for discharge

2 = Breathes deeply and coughs
freely

2 = Steady gait, no dizziness

1 = Dyspneic, shalow or limited
breathing

1 = Requires assistance

0=Apneic

0 = Unable to ambulate

Consciousness

Pain

2 = Fully awake Acceptable to patient; control
with PO medications

1 = Arousable on calling 2=Yes

0 = Not responding 1=No
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Diagrams & Flow Charts.

Takle: Causes of imbalance in myocardss] @aygen supply ond demmand

LGecreased Oxygen Supply Incregzed Oaygen Demand

T.'l-rh:,.'c.:urdi.'l_._-

InLiedaed wall Lerisan

Inrreased pretead

Increased afierlcad Ihepertensior|

InCeared wyocardiai contrac ity

Leereaiedd g owdna y Dlood 1low
Tachycardia [low diasiold perusion Ersed
Hypoters s fenpecally diasbod)

IRy relpad flow eedusca preswarg)

Hepionap e feoee ary vasucersriclion;:

Define hypertension.
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Caleyory

Systolic Blood Presiare

Dptimal

Mormal

High narmal

hiid bogpsa benzion

Moderate hypetenssan

Leyere hy purrtesan

Coranary adsry spasm

Mereaced capgen carien! and availa balicy
annmin

Hyposermid

Rerardd capen felease Lurn Yiemoglakin
ey, pll, 2, 3-0PG. Ae-mparatina]

Isolated spsiolic lypeilensian

Faci:urs which increase pacing threshold

pinstolic Blood Presiurs

Factors which decreass pacirig threshold

1-4 wecks after mpantation
Myocardial ischaemiadintarction
Hypothermia, hypothyroadism
Hyperkalacmia, acidosisialkalosis
Antiarrythmics [class 1,3}
Antiarnythmics { claszs 1A/B,2)
severe hyposa'hypogiycaemia
Inhalation-local anaesthetics

Increascd catechokamines
Ltress, anxicty
Sympathomimetic drugs
Anticholincmics
Glucocorticoides
Hyporthyroidism
Hypermetabolic status

Dr Azam’s Notes in Anesthesiology 2013

a2 120 A <E0
= 13 ang and < BS
130-13% o] a5 R4
140-1 54 Or a0 9%
1631 O 100-1594
== 140 And wi—110
wi=dn and = 30
Agent MAVC
Nitrous Oxide 105
Halothone 0.75
Isoflurane 1.2
Desflurane 6.0
Sevoflurane 2.0
Enflurane 1.7
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"AErC are Saricas peetions bar peabaral drgicage depeadng oo the see of the alle e

| T
% ol Maximum Safe Dose (mg/kg)
NN Tuite _
L= S _[""'_-'_ et .-__ ._'l_ ;:IE
ATHM |ITEE P Bm [Fot gt o T, ] Fir p1.mrcr (e
R, , e <, . Bupivaca_tine _ 2.0
%@:Em (!-__i‘__{—-*’ —_ « Levobupivacaine 2.5-3.0
| ek P AT AR g e kb Faztmapr pmerd [t laH o Al’tlcalne 70
« Lignocaine 4.0
with epinephrine 7.0
What is the spirometric classification of COPP? * M_eplvgcalne 7.0
According e Glahal anitiative for chranic Obstrucioee Luong Disease . PI‘I|O_C8.Ine. 6.0
{wonwe goldeopd.com}, COFR sewerity can be graded as fellows: « Ropivacaine 3.0-4.0
Ttage = Severity Spiremetry o Table 3. Safe doses of common LAS
Stagn 1 Mone &t sk, caugh of sputum prezent but fung,
S furction parmal®. _
T RRge | hlal 4 ~ FEVIRVC < Q70 FEV1 = BU% predicted
ETET ] " mpde rate FEY P < Q.F0, 500 = FET_.T_l = H'::"::‘En pr-l’.s’]i:f_‘!‘-_ed
Sage I Severe FEVUPW < 070, 30% < FEW1 < 50% predicted

Stege Iv worp severs  FEVIUFWC = 070, or FEVT =2 30% predichoed 118
FFW1 < 50% predictad plus chronic respiritony falure
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Froleburia

Headache

wisual disturbarnces
Upper abdorminal pap
Chguria

Conwuliion

y Lreatinine
Thrombasyiops ma
Livor pneyane evation
Eata; growth restrictian
Palmanany pandiema

nelid Severe
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Changes in Coagulation systom

< 103 rmiHG 11401 mrnHy cer g her

Coagulation factor Para meter

Traceor ] | Persistent  + or more o -
Fibrincgen
Absent Precent
ks P i Facior AL
Apbsainl rizsitn
Abzant Fresent Fuctor ¥
sy
. . : Fad e V|
senil rasan
AL Brosent [rclarmps @) Factor Wi
15k FL'SETI h 1
. Facttorix znd £
Mormal Elevatad
Fucter X|
Absent Presenm
Fas Tor X1
Kenirral Fad s kel
Ab O Factor X1k
cent Vicls ] _
Bleeding Tim=
flosenst Frasant or

PT1

Changes

Incraspsrnd fram 2,500 ta Sgil
Shightly Ineecasesd
Shighthy Increasad
Increased 10 kolds
Increzasd 2 fo'd
I rea e
Decreazed 0%
Increased a0
Rerr znizd 0%
WLPL

WihL

WL

Changes in Anemia:

Severity of anaemia: Anaemia is defined as a qualitative ar guantitative deficency of--
hemoglobin. 1t can be classitied as follows;

Hemoglokin 9-11 gm %
Hemogtabin 7-9 gms 9
Harmoglokin 4-7 gm %G
Hemaglakin <4gm %%

Mild anernia
KMaoderate anaemia
SEVETE ZNAETa
Very severe anacnmia
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Hiztorcal overview of vardous burn resuscitatlon farmulas

Ay patiant with atleast T0% barn:
ad rninister 10000m? plasma for each
104% TESA borm fver Firs1 29 br

Ecdy-waight Burm hurdgot

Finl 38 h-1 4 I &L 12007 lTS NS =
7 9% body waight callcd + 1.5-51n
Lol secand 23 b sarne Formulation
euctpl charyge collod s 2.5% body
wairicth i

First 24 h: M9 at Tmlka™ buire +
colloids at Tmildhey™s barn = 2Ht glucese
iry wealeer Second 24 b one half the first
24 b rrpstallzid & colleid requiramment +
the same armcunt of gluooage i water ay
irs the firzsr 2dh.

1942 7 " Harkins formula

1847

19532 Evans formula
"T19E3 Brocka formula

1964 Parkland Formiula

073 Wit & Barclay

Frecl 23 b BRIt 1 5mlkg % TBSA Burn ~
+ colleid o O Smlikg TESA
burn Sacond 2d h: 2 s 2% O

First 24 h: PL at Aml’kg: TRSA, qive
hallin first 3 bk & the l'E'rI"IdIrl'irII.j CIET
nest 16 hiecand 74 b colleid at 20-60%
nfl caleulaied plasma valume to
mdintain adequate urinary cutput
Collaids [rmls) = % 18348 B x Excedy
weeght ire kg 7 Timez alacks shrly tor
T9 12 by, & brfy tar naxt 12 hrs, after
12 hrs, A total of 26 hrs post
injury.Crystallod: §1.5mil» beacdy weright}
mildbre Bleacd: S0:nl=5 ps A,
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1973 mModified Brooke

Firsl 24 h: RL at 2 mltky™ FE56 bu:,
arnr holf i 1he fiest B b £ haltan the
ramaining 145 h Second 73 b, coliond at
0 3-0n% mbtkg% FBSA burs b OS% 0 L
maintain urinc aukpu.

1953 Tanato formuala

adrnimistered crally

Fiest 23 b saling with 250 mEg Ma +
150 mEq keclate + 1 erEQ Ol Aaie
adjusted as per unne oulput Secaral
24 ke gre Thordd 6F atonic salt

Etiology of halothane Hepatotoxicity:
Halothane
/ \‘ Genetic and
Reductllve Oxi datl.ve environment
metabolism metabolism factors
A Reactive /
metabolite
Bind to hepatocyte
macromolecules
Denaturation and Genetic
altered antigenicity ' factor
/ \A
Direct Immune-mediated
hepatotoxicity hepatotoxicity
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Diagrams & Flow Charts.

Table 1 Other syndremes associated with Cleft lip and nalate and their
anaesthctic Imphecabions

Syndrome

Fierse Robin
Saguenca

Treacher Collins
Sypdrome

Hemitacial
RACCr Qo 1T
Jaaldenhar
symdrome)

Vetocardiofucial
Syrid e

Stickler Syrdrarne

Deween Syndroma

Asspclated angmalics

Anaesthetic implications

B associatedd with clelt palade
Micregnathia
Ginzcoptosis
Lrulerlyng synd romeanomalies

Fath associaled with clels palate
Micregnathiz and rasillary
hupophasia

Chaaral aircsi

Eye and rar mallaimatian.

Hermifacial and rmandibulae
hypeplasia

Corvical sgine abnarmal ities
Ear and eye abnarrmalilies

hicrocephaly and microseamam
Flai nasal kridge, small ears,
shagn slatuc:

Irnmune deficiency, congenital
cardiat diseace,

Larynsgesal srud trachcal anemalias
'u'elcnphar:,rng-e-.al i11-:'.|:_‘:lrr||.r-e=|;|:_'r|.-rr,'
with! without clefr paiate

23 11 defetion (FISH test)
Prucar casl g, Coamroclive

bissue disordes

Micrognathia and flat face

Ewe, ear and joint abnomalities
Enngeﬁhal carchac i sirasg
hicrostamia and relative
marroglossia

Fraicarthic folds, simian creace
Congenital cadliag disrase
Atlantaadial subluzation

arel i statliy

Drfficult ainweay

Pu ko ko resprratary
abstruceion

Lsualky aasier to intubate with
INEreasing aga

Imtubatizn may become mare
diffiendt with aci

o staperative resdrabary
obstructicn

Liiubangn rmay becorme mora
diflecukt with age

Oifficult Airdeay
Aantibictics For congenitat
heart disease

Difficult @iraay - both mask
wvienbilalige. and intubabion can
ke weiy iffiral

fhcalt impabastion

Cautian with neck positionimng
Antibictics tor congenital heart
o isgase

Provne toe asravay absdrocnan
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Lyndrinne

A= seeipted a;:mnliﬁ

1+ Beocal
Ly rame

Elgpr! Foil
G e

Srncaath philtram. thinceenralan
tmalll palpebira® finsures

arowrth relarclatizn

CHE abnzrmal dies

19% asyoaadTed woth cledt palale
wagrk, waekibean nec 2 id fueed
coryicdl wertabirae

Cangerukal cardize deeass
Meal anomalies

scihineis

Citdicul, airyeiry
antibianci Inr congznite [hears
diyaid

Dificul wiliaten
Antilnaly s frr congemtl Pt
diyeasa

Araricak Sociory ot Anesthesipiogists kasting Guideline:.,

Ucar liogids ik.q. 1aciade bt grs a5 limide:s! 1aoswma®en, "ol jaices slibawd pulp. & hr
zarbanaed bevrrages. clear beg ared bk cellee P oo o ade alzoho )

: (WL TR]

Irdanl I:myla

Hor Fuman m 1k

Frghit sl (T sl o busken and clear ho,aidl

| ull meat (Frads da5ky meal]

q =r
E hir
ia hr
E
=0 hi

Rizk of posi- ooeralmwe P For nien -cardiac surgemy (Qoldman's Criteria)

il
il
iii)

Patients withnut proy s B
Patiants yith provioys b more than 6 monihs back
Fatiantc wath M1 -8 BMorths prior be surgery

t15 %%
4.6 %
IE.0
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5, sodium fevels CH% efects . LG affects j
120 megl Confusion, restlessness  Wide GRS .

115 meql Comnolence, Mausaa Vhde GRS, 5T 'IZ'.|'I‘.".|'E|tII:?I'I-. .
110 megl. Seizures, roma went. tathiycardia ! Fibrillation

Sodium in TURP.

Body-mass index (kg/m?)
< 18.5

18.5-24 99

25-26.9

27-20

= 30

=35

=40

= a0
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Category Table 1 Differences between Haemalytic, Obstructive and Hepatecellular Jaundice
. Fratures Haemolytic Obstrucllve = Hepatocellular
UndemEIth Lerard BliTubin Bodest rise, mamly High.mostly ~ High buth
Normal urcenjugaied conjugated conjugated and
unionjegated
Cveraaght Urine
Urehilinogen High Abzant Presend Labserst b
Kild Obesiy prthorminant
] cholestatic phase!
Moderate Obesity Girhrobire Bite Absent Hatghy High
% Obesit salts 8 pigenents Abseni Presant Frazrnt
‘ R _ —
swere e5TY " &ragl stercabiling High akameenl lFresank _[absent in
Morbrid Obesity predeminant

cholostatic. phaﬂe]

Super Obesity

Liver Enzgmaes Marmal Alkaline " Elevated
phazphatase, transaminasrs
401 raised
Coaqulapathy T Abseny Trecerk J absent
Responsa koo wit K ra, =5 o f Bey
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(U EETRIT aUIpnAILLF
Ay EUOCRLEL) pa e Ay TTEFTER G- 1ag Tl ey
#UIYEA
[UEY IquOasy alncanys
FEF IETTL RV RA I
_ - - shpuA-g _____._uuln_.uF_.: dn rgy s da NE-TFITE L E TS
Jeaurs IRAES
S5y LT T
wBewep Ak e
HEENERIR| {137 1Ak
ASAPY UED g Lo T D [A1g:!
Aokl g ELLURLN | RLrN LD - RAE ]
FARILD uoiliaju|
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irp
Akl (UL gE) S ULIUEY =irp
I 26-)4 e ekl fdl-ye 0p 09 5Arp [ DE-C1) 0E uorljtgnan)
110 LELINY
TERLE] [Pn-] iy Ao ey oy Leopy | 234
% noay fAH Aoy o Lo SAsHa-I N IFr.2as
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Table 4. Portosystemic anastomnoses

Site of P& Fartal component Systemic component Clinical effect Whal ger The clinis abaigna oF beae "’“fj‘"“.[‘f-’__ .
anastomaosis e el e
Lower cesophagus  Desophageal branches  Azygous veins Submucosal T e
o1 left gastric vein gastroesophageal T
varices s G
Upper anal canal supenor rectal ven iiddte inferigr rectal May be confused B e o ~1.. L
_ o veing with hemaorshoids S — et s
Umbilical {anterior ' P R -
ghdominglwafl) Yeins of ligamenturm Superior finfenor Caput medusae Yo :
Bare area of wer teres Bpigastric veins I i :'. .'
Falent ductus Hepalic /portal veins Inferior phreme veins [
arteriosus {rare} left branch of portat wedn Wnferior vena cava P :
Fetroperitoncal Colonic veins Bocky wall wens wsually none
Table 5. Grades of Hepatic Encephaiopathy
Grade Level of conscicusness Intellectual Meurological EEG
functien findings
T Lack of awareness  ~ Short alténtion  Incoordination  Slowing
Personality change Wlild astesixi {5-6 cps}
Day/night reversal Triphasic
2 Lethargic Disgriented T Asterinis slowing
Inapprapriate hehavior Abngrmal Triphasic
reflexes
3 " Asleep Loss of meaningful | Asterias Siowing
Rouwsable cornmunication Abknormagl Triphasic
reflexes
) Unrousahle’ Absent Cecershrate Very siow
{2-3 cps),
delta
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Diagrams & Flow Charts.
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T.]h-lill 5. Child-Turcotte-Pugh Classitication of Cirrhosis [Score range 3-15)

Factor 1 ] 3

Serum bilirubin 7 i Fmgidl 70 30 mohdl =¥ 0 mgidl
Sovurn alfrnine *=3.5 gidL 3.0 3.5 gl = 3.0 g'dL
Prodlironmbarm D 04 A =0
Prolungation in secs

wr

IMR =17 1.7-1.3 ~23

Asrites " Hone Easiby contrabled Pty

_ . - . — e _ - Knﬂur‘:’“m
Hepatic encephalopathy HNaone RAIFviFTeal Bilvameod —

niscuss complications assariated with prone pelbion. Chsouss postoperative visoaal
woss seen afler prone postion.

{Conrd .}
ceniral nenvous system somplications 4 prone pustor are sumrmarized inthe akle
anleea, Mechanism Anatomy Caused by Clinical consequence
CHS Complications Cervical spineinjury  Excessive meck treerstretching of transaction below
-- _ = —_ flexion coervical cord L5
Mechanism Analaay Catased by Clinicat conseguence

internel ca. et
artery, vertebral
aneary

~rrerial occhusion rotalon, wnreconnized s1-oke, here pleg:a,

Loryicd) ExEnsIon quagTipleqin, lnieral

- mlarcis

Excessive neck

ronsequent ischermia

prolapsed

a@xbansion imtervertebral dise
""L"_Ju'la'r:" Sﬁ:.-r'ld r':':'f' Undiagnosed Alersd C5F Flow Previausly
hrainstem & cerebul-ar LpaCe-0CCupyIng dynamics epidonal undignosed, lesions
lesions vencus engorgement  hecame syrptomatic

Wenous neeluslan abmarmal weins pRAr posidioning e rn pa re5Es,
ParapRress,
quadripares stilataral

wenouz nfares

Air entrainme=nt preurmarthachis

[dir i apanial carall

trans enl guadr plegia

ICanrd.. )
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Ischernic Gptic Nearopathy Ceniral Retinal Artery Occlusion
(1O} WCRAD)
Eticlogy Intraoperative hypotensicn, Direct external pressurcEmbok

prolonged turnery, excessive
blood loss, Large armouwnis
crystalleid miusion Lo

Mechanism Ischemia {due te factors above]  Decreased ooular perfusion pressure
Orbital edema leading to
stretching compressicn of

pplic farve
Climical Featurez  PFainlets, hilateral, dacreased Fainlass, unilateral. periorbital
light perception and swelling or ecchymasis

visual figlds

CONDITION:  Normal  Hyperthyroidism  Hypothyroidism — Hypothyroidism

Frimary Secnﬂ_qi_ry
T5H Normal  Low High Eoaw
T4 _ _NOrmal  High Loy Low
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Diagnostic criteria and typical total body deficits of waber and electrolytes in DEA 1he RIFLE q*a-::hng ayakem For arute renal d:.-afuncilr.-n
and HH3 (Reproduced from ref 10] Grade Glomerulsr Filwatlon rate erlteria Wrina outpuk (UG} critaria
Biagnoslic <rileria MidDKA  Muderste DEA  Sewers DKA  HHS B, Risk Serum creahrine increase. 1.5-oll, | U0« B5 @lkgh far b b
Plasa glocoss gl = 290 e ik =300 =500 GFR dacrease »&%= —
Astana eH SN T ke 715 =70 =71 1, Injary Serurm ered e s gase, 2-Tell LIy = [0,% mikageh far 12 h
5. Bicarbonaicimigl)  15-18 0 <15 <10 1Y (bR rerease: = 50%
Liririe Ketore + . . srmall E. Faluie Serurn ¢-eabining inrrpase: 1-frid- ua - 0.3 mltkh For fur 24 boor
GFR decieaie: = 5% anmria for 12 h
Jerden Ketona t T T srnall . - — - —
. . , Lerum erratinine decrague. > 352 irmolf
serm asmalality varinblz wariz bl wal iahile =3 20mozerkyg wtre (4 mgialy with acute increase !
Aniart gap =10 =1z =13 =i > & nucblatre 19 5 rosl)
Wenlal slaliy Mlen alerilrassy rhapnpeama Sldoarcamd L. Lass Presisiont S2F = commlete 0s3 07 1eral flbaclen for o 4 weeks
Wiaer delet [mibkg) o 10G-200 E, Erd stage | ESED —-_cu:;l_'nplﬂq- lass of renat function o = I rmonfhs
WA deticit Imegkgl 710 EELE " -
1 et readky) 35 NI
E deficit [mergkg) 24 A-E o S e __
PO4 delicil (megkgl -7 i-T Cuygen !nl|1.r~u-|-_. ol Air Mitrcsgen Carkoab dicside
Mg defcic rneglhigh 1-2 1-1 Se O Cazacibyin lines 4 914 175 450 40
Ca deficit imeaknl 12 o I-3 Preseare i use VO00 TS *na 1yl izA
o Wl JATROL A qToN:  pmiDa (SCOM
wpm [ Capncdy op ool AEN 1443 L25 iia 15%0
Cockarnft—Gault pouation {el = estimated creatining clearance) S [ an £an 150 N 515
kI RREhTH LELEY R T kR T
el —“40 AQE] " f‘-"ld'_-:. lre kl|-:Jgr:|rr|5:| # [0.85 if { eenaic] oIl o tyan lisres SAIHE 1R 1-350 Pl
H 2 % Seremn Creatisine §ir rr1g.n'dL} Provanrc .fo 5] 2200 15 220 72001
L S ) ]
At Inlernatiznal United states
au_.-gm Glack body & white shoulders Lzreen
litrokds s Blue Bfnaer
Catbkon chicmide GTE'!," Lrey
Air Black hady & shoulders with black & white quasrlurs el oy
Ha'%ium Broaw Browen
Enono: Blue body & sbculders wath blua & while guariers
Cyrlogar prasne Crranagu .Clrange
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Flow Charts & Diagrams

Branches of the lumbosacral Plexus

lumbaosecralrunk

supanorgiieal

Dr Azam’s Notes in Anesthesiology 2013

nerve J/f 1]
m'ou::'e:uﬂoul / =
norve fo
Qquodraius femariy $3
oblwalor
internus = “
s
c
posterior culaneovs
narve of thigh pudendal
nerve
Indications Drugs Dose Onset Duration
For patient with good LV function Esmolol IV 0.5mg/kg over /min Imin 12-20min
T HR CI in bronchospastic disease 50-300ug,/kg/min
Labetalol 5-20mg 1-2min 4-8hr
Propanol 1-3mg 1-2min 4-6hr
Ca+2 channel blockers Nicardipine 0.25-0.5mg 1-5min 3-4 hr
Myocardial ischemia « reflex Nifedipine (S/L) 10mg 5-10min 4h
tachycardia
Mod to severe HTN - most rapid Nitroprusside 0.5-10ug/kg/min 30-60 sec 1-5min
Nitroglycerine 0.5-10ug/kg/min Imin 3-5min
Sustained control of BP « Hydralazine 5-20mg 5-20min 4-8hr
delayed onset reflex tachycardia Phentolamine 1-mg 1-10min 20-40mm
o Enalaprilat 0.625-1mg 6-14min 4-6h
ACE Inhibitors Fenoldopam 0.1-0.6 ug/kg/min 5 min 5 min
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Flow Charts & Diagrams Dr Azam’s Notes in Anesthesiology 2013

Rate

\ l \
<60 > 100

| l !

Bradycardia o] Tachycardia
: : ¢ : Narrow Complex Broad Complex
Look at the relation « Atrial ectopics
between P-QRS « Ventricular
premature beat

\ ’ v
Each P-wave No relation of P with QRS
followed by P marches through QRS
QRS Complex

! o

Check PR interval | =» |Prolonged

Normal 0.12-0.16 up to 0.20 Sec \
First degree AV Heart block

v Mobitz type | Heart block
Mobitz type Il block

Sinus Bradycardia
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Tachycardia

| | |

Broad Complex

Narrow Complex

- ! " L

Regular Irregular Regular Irregular

— A | |

« Ventricular tachycardia « Ventricular fibrillation
P(+) PO P(+) P(-) « SVT with aberrant
l conduction
Sinus
Tachycardia
* (P)SVT » Atrial Flutter - Atrial Fibrillation

« AVNRT/AVRT « MAT
o AF with 2:1 block
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Flow Charts & Diagram.

|HEMODYNAMIC CHANGES: |

|Aortic Cross-Clamping AoX

v

Passive
recoil distal

to clam .
P T catecholamines

(other vasoconstrictors)

v

vasoconstriction
/ proximal & distal to
A\ clamp

T Preload T Coronary Blood Flow

\ A

T contractility

\/

If Coronary flow &

v

Active T arterial resistance

v

T Impedance to Aortic flow

~——V

T After load

If coronary flow and

contractility increases 1t co |  contractility do not

increase
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Flow Charts & Diagram.

Aortic Cross-Clamping AoX

|
| }

Passive T catecholamines (other
recoil distal vasoconstrictors
to clamp

'

Active venoconstriction proximal
& distal to clamp

/

| venous capacity

!

|Shift of blood volume proximally to clamp

T Lung blood volume l
Inter cranial

blood volume 1 Venous

T Blood volume & return, preload

flow in muscle
proximal to clamp

TVenous return, Preload (if
splanchnic venous tone is high)

Dr Azam’s Notes in Anesthesiology 2013

|

Shift of blood volume into splanchnic vasculature

Dr Azam’s Notes in Anesthesiology 2013

| Venous return,
Preload (if splanchnic
venous tone is low)
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Flow Charts & Diagram.

|Aortic Unclamping: Continuation |

-

Distal tissue Ischemia —

AoX

“Mediators”
release

\ Distal Vasodilation \

Dr Azam’s Notes in Anesthesiology 2013

Dr Azam’s Notes in Anesthesiology,

T Permeability ( by end of clamping period)

N\

T Venous capacitance | arterial resistance
|UNCLAMPING |
/ l Pulmonary Edema
. “Mediators”
| Myocardial .
it production
contracti y & washout

\/

T Pulmonary vascular resistance

,, |

Distal shiftof __ 3 cCentral Hypovolemia <
blood volume

| Venous return

\

| cardiac Output

I > Hypotension

Dr Azam’s Notes in Anesthesiology 2013

\ 4
Loss of
intravascular
fluid

Systemic effects of UNCLAMPING
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Flow Charts & Diagram.

Surgical Factors:

Major Intermediate Minor
Emergency Surgery Carotid endarterectomy | cataract
Major vessel/surgery Intrathoracic/Peritoneal | Superficial surgery
surgery
Surgeries with major Head & Neck Surgery Breast surgery
blood loss or fluid shifts
Open prostatic surgery

Dr Azam’s Notes in Anesthesiology 2013
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Flow Charts & Diagram.
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Reflex Stimuli Receptor Afferents Centre Efferents Response
Baroreceptor Reflex | Increase BP Carotid Sinus & IX Nerve(carotid Nucleus of Tractus | IML Tract Decrease in Blood
Aortic arch Sinus) & X Nerve Solitarius in pressure, Decreases
(Aortic Arch) Medulla Sympathetic stimulation,
Heart Rate & SV
Chemoreceptor pH pCO2 & pO2 Carotid & Aortic IX Nerve & X Nerve | Chemosensitive X Nerve Bradycardia, Increase
Reflex body area of Medulla Blood pressure &
Hyperventilation
Bain Bridge Reflex | Increase filling of Stretch receptor in | X Nerve Dorsal motor Vagal & Increase in Heart Rate &
right atrium right atrial wall nucleus of vagus sympathetic | Automaticity
fibres
Benzold Jarisch serotonin Pain receptor C X Nerve Respiratory & X Nerve Apnea, Hyperapnea &
reflex Fibre Vasomotor Centre bradycardia, Coronary
Vasodilation &
Hypotension.
Oculo-cardiac Pressure on the Stretch receptor Long & Short cillary | Cillary ganglion & Vagal & Reflex Bradycardia
Reflex Eye, Traction on with in extraocular | nerve & Opthalmic | Gasserian ganglion | Cardiodepre
the muscles muscles. division ssor fibre

Cardiac Reflexes:

Dr Azam’s Notes in Anesthesiology 2013
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Flow Charts & Diagrams. Aortic Unclamping: Continuation

Indications of IABP

Contraindications of

Myocarditis
Cardiomyopathy
Pharmacologic

IABP
1. Cardiogenic shock 1. Aortic valvular
Myocardial infarction insufficiency

2. Failure to separate from CPB

2. Aortic disease
Aortic dissection
Aortic aneurysm

3. Stabilization of preoperative
patient

Ventricular septal defect

Mitral regurgitation

3. Severe peripheral
vascular disease

4. Stabilization of non-cardiac
surgical preoperative patient

4. Severe non-cardiac
systemic disease

5. Procedural support during
coronary angiography

5. Massive trauma

6. Bridge to transplantation

6. DNR patients

Dr Azam’s Notes in Anesthesiology 2013
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AoX (Thoracic)

v | v

o, s
pressure bICI)Od (SNP -)
(SNP-) volume to
the brain
ICP (SNP +)
! Spinal cord

perfusion pressure
& flow (SNP +)

Spinal cord perfusion pressure
during thoracic aortic occlusion, with
or without SNP
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Flow Charts & Diagrams

The four zones of the lung

Zone 1
Pa> Ppa > Ppv

Zone 2
Ppa > Pa > Ppv

Zone 3
Ppa > Ppv = Pa

- = ==
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SLUDGE DUMBELS
Salivation Diarrhea
Poa = Pa Lacrimation Urinary incontinence
Urinary incontinence [Miosis, muscle fasciculations
Diarrhea Bronchorrhea, bronchospasm,
bradycardia
Gastrointestinal Emesis
-------- = Pa distress
Emesis Lacrimation
Salivation

Zone 4
Ppa > PisF > Pp
Carbon monoxide Nicotine
200 times more affinity (15 to 50
for HB than Oz microgram / mlin
smokers
Carboxy Hb, Half life isl'z life of one
6 hours cigarette is
30min. (nicotine)
ODC - Left Shift It stimulate
Absolute decrease in Ozsympatho
content adrenal axis.

Effects of smoking:

Dr Azam’s Notes in Anesthesiology 2013

v > Pa

Elood flow —=

ECG changes due to Hyperkalemia:
ECG changes that occur with a raised K+ concentration are non-specific and

may affect any part of the ECG

EC& Clange q

e y |

vﬂ/ LL .M ‘—‘\I v_j‘_ __// {/uk ’/
/ I’:’ :

Ttulsﬂo 9.’ LalSE o ) /‘:I{,,\_

(
SmagiL L"‘Q‘
e

Alame it
\OF 6-7 megfl Tnd:g be

.

f

b)) ¢ e Lowave &« ggg»!::‘f ; {
‘-7 te mey It - wid a.l-,n anrs . z{ "
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Flow Charts & Diagrams Dr Azam’s Notes in Anesthesiology 2013

Magnesium Therapy:

Regimens
I «  Zuspan 4gmover5-10 | 1-2gm/hriv
Regimens: min 1V
Pritchard 4 gm over 3-5 5 gm IM every
min IV, 10 gm 4th hour in
IM alternate buttock
Sibai 6 gm over 20 2 gm/hr IV
min 1V
T T T T T Effects of Increasing MgSO4 levels:
Plasma Effects
Normal Hemophilic Thrombocytopenia [Fibrinolysis [Hypercoagulability Mg
1) Prolonged R 1) Prolonged R [1) | MA 1) Shortened R (mEq/lit)
2) lad 2) lad 2) lad 2) T MA
3) L MA 3) | MA 3) L F 4) Prolonged F 15-2 Normal plasma level
4-8.0 Therapeutic range

5-10 ECG changes, (P-Q interval prolonged,

Relationship between BIS & patients Anesthetic status: QRS Complex widens)

BIS Value Patients Status EEG 10 Loss of deep tendon reflex
100 Awake & alert High frequency activity 15 Sinoatrial & atrioventricular block
60 Moderate hypnotic levels Low frequency activity 15 Respiratory arrest
40 Deep Hypnotic level Burst suppression begins 25 Cardiac arrest
delta activity
0 Profound anesthetic state Isoelectric EEG
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Flow Charts & Diagrams [N20 ToXICITY| Dr Azam’s Notes in Anesthesiology 2013

v

oxidizes cobalt atom of Vit B12

* Deoxythymidine

Homocystine

Decreases Vit B12 availability
Methionine\ /

Synthetase
Methionine Thymidine
Decreases

DNA synthesis

Hematology \ Spontaneous Abortion

Congenital Anomalies

« Pernicious anemia

« megaloblastic anemia
(N20O exposer for 24 hrs)

« Splenomegaly

« Agranulocytosis ( N20
exposer for 4 days)

\4

Decreases Myeline synthesis

|

» Neuropathy - Polyneuropathy

» Subacute spinal cord degeneration - 1.5% of N20 15 days
» Dementia

» Ataxia
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N20O Impurities

NH4NO3 ------- > 2H20 + N20
l 83% at 240 C aqueous solution

| If heated further |

— T

Nitrogen dioxide (N20) N20 Nitric Oxide NO

l

/ Was@%gg?ﬁ;g??&;gﬂ;‘ei water Collected in cylinder, French blue cylinder,
\Pin index: 3,5; 900L

NO2 & NO N20

CIF:

« Cyanosis (methaemoglobin)
« Respiratory failure / difficulty
« Circulatory arrest
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Pathophysiology of DIC:

/ —
[Tissue destruction | v —> [Endothelial Injury
| Tissue factor \
— Factor XII activation (Intrinsic pathwa
Extrinsic pathway | v lvation (Intrinsic pathway)

Thrombin generation

< Platelet consumption

Intravascular fibrin deposition ¢ \

Plasminogen activation
i Thrombocytopenia

\/

Thrombosis i i Clotting factor Bleedin /
/ \ Plasmin generation | degradation —_ 9
v \
gsgasged Tissue Ischemia Fibrinolysis Decroased
circulating Decrease 02

l  Z blood —_—> transport
Fibrin degradation products (inhibit
thrombin & platelet aggregation)

Hemolytic anemia Tissue Hypoxia
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Flow Charts & Diagrams

Meth-Hemoglobin Concentration % Clinical sign & symptoms
10 to 20 % central cyanosis of trunk & limbs usually
asymptomatic
20 to 45% CNS depression ( headache,
dizziness,fatigue,lethargy, syncope)
45 - 55% Coma, arrhythmia, shock & convulsions
> 70% High risk of Death

NS -~

Preforencial
channeis

Revpvarhle J‘aﬂ(

pzt..e&';\

—

F, ye T
3 ARTERTOLE ™ apiLLAey T VENDLE
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Strueture of eesenteric capillary bad.
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CFH Dby
Berfuill Carcdiae Arvan Bl oty
e b di i i f clopid | Abrupt discontinuation of aspirin
Sheeat b Mok hctvine Envmrgundy Fasonss E “‘*""“":.'-"“‘"_. Abrupt discontinuation of clopidogre + uptdi Inuati piri

v v

Rebound effect;

Significantly increased inflammatory prothrombotic state

Signficantly increased platelet adhesion and aggregation

Excessive thromboxane A2 activity

+

Surgical intervention

Increased prothrombotic and inflammatory state

Increased cytokines, neuroendocrine, inflammatory mediator release
Increased platelet adhesiveness and persistently high platelet counts
Increased release of procoagulant factors

Decreased/Impaired fibrinolysis

!

Prothrombotic/Thrombotic state with incompletely endothelialized stent(s)

v

Stent thrombosis

T P
= re sigre of remm of | amSer? I El Tm':'m'
BRG], G - ey
JPROEC, e b T W i
= IFPOEC. oo fr- - Teremtasm,
_— Pom-C i Al Cws IS (e ——

Myocardial infarction

v

Death

Fig.1. Diagram of the pathophysiology of acute perioperative stent thrombosis
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Coronary Stents:

/ N\

Bare Metal Stents (BMS) Drug Eluting Stents ( DES) .ngjt;h(rv(\)lirtr;]kmszlz ;1803:2)5 sified into:
« BMS implantation effectively « DES release drugs that inhibit . E;th; a(lc;uge_ (12ytar3)0 days)
eliminates acute vessel closure. neointimal hyperplasia. . Very late (> 1 yean)
« Stent thrombosis rates are - Re-stenosis rates are very low.
reduced by dual antiplatelet « Reason for DES thrombosis is -
ther_a_py with clopidogrel & incomplete endothelialization of the
aspirin. stent.

» Re-stenosis still remains high
(20 to 25% within 6 months) re-
stenosis occurs as a result of
neointimal hyperplasia.

Factors which increases risk of

thrombosis after DES are:

« ACS

« DM

« Renal impairment

« Advanced age

« Ejection fraction less that 30 %

« Premature discontinuation of
antiplatelet

» Resistance to antiplatelet therapy

Therapy:

« Patients on BMS insertion dual
antiplatelet should be continued
for atleast 4 - 6 weeks with life
long aspirin.

Therapy:

» After DES implantation 12 months
dual antiplatelet therapy with
clopidogrel & aspirin and life long
aspirin therapy
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Fig.2. Algorithm for perioperative management of patients with bare metal stents

Time of anticipated surgery T by i vy siges aoul <legerds an ibe bagy wicigak af ike panenr.
* * APprnEeiaTe LM e Encty ‘Werght Xa) T :ﬂ.lr -'n:-l..-'.Tlgl__n:I.- T
I Lipho * q
. . . . 1.2 q.0 0 ¢
< 6 wks after BMS implantation > 6 wks after BMS implantation N - "
* * * 15 P sl
1 E [Hc ] i
Urgent Continue aspirin throughout surgery n R (s A
¢ + if at all possible £ 11K s
Postpone surgery until Can clopidogrel and aspirin be
BMS has been continued in the perioperative
implanted 6 weeks period?
Yes ‘ No ‘ —p» | Consider bridging therapy
Proceed Can aspirin be
continued?
Yes No | — P Consider bridging therapy
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Fig.3. Algorithm for perioperative management of patients with drug eluting stents

| 217 mohs | S 13 inards ] Causes of
+ x - raised ICP: Iy
" Becive [ f— = StoKe Encephalopathy .
* + L Infection umor
Postpora Neither [ o bom Dise pateni hve midBens nis Metabolic \ /
1acioes Tor siem Fromiaas? Encephalopath
Srgery tlopedeogre! ar CE ! : p patny Osmolar
il eSS ASEm Com e andaspen be PP:J-E':I"‘ ::LEHE & |Disturbance
oz bean FonfifuEd ! ; » LA
mpharizd feknd ek e Complications 5 :
13 monds ) gy l ¥ of Dialysis <€— |Head Injury
e | {15]
* .
* Post Ischemic
Procamst NN S, SRR — - ;
Lo Fia.a:.m.- be commes? | Benign / Hypoxia
L bridiging l 1 ' Intracrainal
P u-:-:jw - = HTN __Hydrocephalus
ool i L | £ | | a3 | Acute on
1y procedural iy bl
dlﬂ::t;’:‘l'“ painpeites? L:;:: l | ghronic Lung
Comardges? isease
brdging o | Prooeed | | Pracesd |
Trerapy | —Qe
=iov .
chprogland Resa
' aginn o brdging iptgeis
. therapy a5 5o FOra0Y 35 5000
«Paiform sargery Whie 24 Raurinesrenbonsl bralyng A PO s psEhe
ROy CovErags s avaiabie therapy o posapErIhEl
Bestart dopidogreliaspon a5 soon 85 possibls
alfer s fgary

«Plaagss refer bo Table 4 for addbona nskfacions
fi shan | thpoenSosic
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Flow Charts & Diagrams

cardiac surgery, based on expert opinion.

Time since PCI

Previous PCI

Balloon
angioplasty

Bare-metal
stent

]

>30-45 days  <30-45 days
<14 days >14 days Y Y

I i

l

l

Drug-eluting
stent

,7
l__l <365 days

>365 days

l

Delay for elective or
nonurgent surgery

Proceed to the
operation room

with aspirin

Delay for elective or
nonurgent surgery

Proceed to the
operating room
with aspirin

Dr Azam’s Notes in Anesthesiology 2013

Figure 2. Proposed approach to the management of patients with previous percutaneous coronary intervention (PCI) who require non-

Schematically Drawn Division of the Sciatic Nerve

Common Peroneal
Nerve

Sciatic Nerve

Superficial Peroneal
Nerve

Tibial Nerve

Posterior Tibial Nerve

Deep Peroneal
Nerve

Sural Nerve

Dr Azam’s Notes in Anesthesiology 2013

302
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Classification of Inotropes:

D

— . Ici
Sympathomimetics Digitalis Glycoside

Phosphodiesterase inhibitors

« Digoxin « Calcium Chloride
/ \ o Amrinone

e Milrinone

Synthetic Natural occurring « Aminophylline
—> [Directly » Nor-adrenaline
Act » Adrenaline
cting :
» Dopamine

« Isoprenaline - $1 and B2
« Dobutamine
» Phenylepherine

» Levosimendan (it increases the
sensitivity of the heart to
calcium, thus increasing cardiac
contractility without a rise in

—> Indirectly intracellular calcium.)
Acting e L-name:
» Ephedrine

« Mephentermine
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Flow Charts & Diagrams

Dopamine Isoprenaline obutamine

1) Naturally occurring Synthetic Synthetic derivative of
Catecholamine isoprenaline

2) Site of action - o1, 1 and|Only B1 Pz stimulant Bz Bz, oz (B1>>P2)
dopaminergic (DA; DAz)  |(P1>B2)

receptors (D>B>a)

3) CVS effects: can cause  |CVS effects: CVS effects

both relaxation and Stimulates B1 receptors increasing Stimulates 1 >
constriction of vascular ~ |H.R, automaticity and contractility |myocardial

smooth muscle - 1 SBP contractility without
Dose dependent Stimulates also Bz receptors hence effect on PVR and H.R.
Causes vasodilatation in  |,gsodilation in skeletal muscle (| fie inotropic >

renal, mesenteric and PVR), also renal and mesenteric ~ (chronotrophic

coronaries

Increases contractility SV,
CO (inotropic)

In high doses stimulates o
- increase PVR - | RBF
(hence raises BP)

vasodilatation - |, DBP.

Therefore | MAP. Hence (was) used
in complete heart block; cardiac
failure with valvular disease who
benefit with 1 HR and | venous

B2 and receptors are
only slightly stimulated
hence mild
vasodilatation effect

capacitance filling
4) Renal effects RS effects: Renal effects
Improves blood flow to B2 stimulation Does not stimulate

renals by vasodialator
effects on kidneys and
hence increases RBF, GFR
and increases Na excretion.

Marked bronchodilation

renal dopaminergic
receptors. Hence no
renal vasodilation

Dr Azam’s Notes in Anesthesiology

2013

Dr Azam’s Notes in Anesthesiology 2013
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Dopamine

Isoprenaline

Dobutamine

B) 2-10ug/kg/ml cause B1
stimulation = | cardiac
contractility and C.0. i.e. at
doses > 5ug/kg/ml
stimulates | release of
endogenous NE.

Hence useful in bronchial asthma
and drug induced
bronchoconstriction (aerosol form)
bronchoconstriction due to
pulmonary embolism

Unlike dopamine it does
not release endogenous
NE.

C) 10-20 ng/kg/ml o. and
B: stimulated, but o.
vasoconstriction effect
predominates (renal
perfusion may be lost)

Dosage

Dosage

Dosage

short-half life hence no
loading dose only infusion
Renal dose > 2-5ug/kg/ml
Cardiac - 5-10 ug/kg/ml
Vasopressor 2 10-20 ng/

kg/ml

Infusion

ug/kg/mi
(1mg in 250ml of fluid gives soln of

4ug/mi)

2-10 ug/kg/ml

Uses

Uses

Uses

1) Initial agent in
treatment of shock
particularly in
vasodialated state like
septic shock and
hypovolema

1) To treatment bradycardia or
heart block resistant to atropine

1) Treatment in low
cardiac output failure

2) To protect kidney and
aid diuresis in oliguric

atients (renal transplant)

2) To treatment cardiac failures
especially with valvular heart
disease

2) Hypotension 2 to |,
M.contractility

Dr Azam’s Notes in Anesthesiology 2013
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Dopamine

Isoprenaline

Dobutamine

3) In refractive cardiac
failure

3) To treatment
bronchoconstriction - replaced now
by other newer drugs

3) Emergenccy from CP
bypass

4) SVR is little effected
and filling pressures
Dopamine +
Dobutamine is used to
limit increase in LV
filling pressure induced
by dopamine alone.

Side effects

Side effects

Side effects

Before administration
ensure patients has
adequate B.P and
treatment hypovolemia
Nausea, vomiting, Tachy,
arrhythmia, dyspnoea,
angina, headache,
vasoconstriction > | SBP
Extravasation causes
sloughing and necrosis in
tissues, so better given via
central line.

Tachycardia

Ventricular arrhythmia
Hypotension

Isoprenaline used in aerosols to
treatment B. asthma caused
increased mortality due to

1) 1 stimulation of 1 race >
V.arrth

2) Hypoxia due to V/Q mismatch
inspite of bronchodilation

3) Toxicity of fluorinated hypo
carbons used in propellants

Nausea, headache,
angina, palpitation,
arrhythmia, dyspnoea
Tachycardia and
V.dysrythmia are less
common than
popamine

Contraindication:
Phaeochromocytoma
Arrhythmias
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Flow Charts & Diagrams

Factors affecting halothane hepatotoxicity:

Dr Azam’s Notes in Anesthesiology 2013

Pathway for halothane biotransformation:

H/o allergy Immune Halothane
eczema mediated
Reduced hepatic Female sex # $
perfusion /
Hvpoxia Oxidative Reductive 2-bromo-2 chloro 11
Age A / P difluroethyleenes
—_— Halothane # ¢
hepatotoxicity j¢——— pharmacogenetics 1) Trifluroacetic acid 1) 2-chloro-111 l Glutathione
> 2) Bromideion trifluroethane
Enzyme
o Sé’tion — ' 3) Chlorideion 2) 2-chloro-1,1 1) Neacetyl cysteine
Multiple exposure to 4) Trifluroacetic acid difluroethylene coniu th;y
Obesity halothane ethanolamide 3) Bromideion 1ug
Preexigting conjugate 4) Fluorideion

Halothane metabolism  hepatic disease

(oxidative or reductive)

Dr Azam’s Notes in Anesthesiology 2013

Pathophysiology of Hepatorenal Syndrome: |

Progression of liver failure

and portal hypertension Central
i » \ hypovolemia

Decrease in
cardiac output

Reduction in effective / Impaired cardiac

arterial blood volume chronotropic function

I

Sodium Water retention Hepatorenal
retention Hyponatremia syndrome

Increase in arterial

vasodilation

Fig. 2. Pathophysiology of the hepatorenal syndrome. (From Arroyo V, Terra C, Ginés P. New

treatments of hepatorenal syndrome. Semin Liver Dis 2006;26:254-64; with permission.)
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Flow Charts & Diagrams

Use of Blood Substitutes: Two types
of blood substitutes are available:

Perflurocarbons:

« They are biologically inert volatile fluids
with high dissolving capacity for 02 & CO2
« They transport & deliver O2 by simple
physical dissolution
« Not water soluble
« their O2 carrying capacity depends on the
concentration of perflurocarbons which
varies between products.
« H+ atoms are replaced by fluorines
« One unit of perflurocarbons carry 3
times O2 carried by similar volume of
blood
« Fluosol - DA: 20 % emulsion of 2
different compounds. Dose = 20ml/kg
« Polyfluro-octobromide: O2 solubility is

more
Age Milk & Solids Liquid
< 6 months 4 hours 2 hours
6 - 36 months 6 hours 3 hours
> 36 months 8 hours 3 hours

Dr Azam’s Notes in Anesthesiology 2013

N

Hb based 02 carriers:
« These are based on natural or

recombinant human Hb or bovine Hb

« produced by purification, encapsulation in
synthetic phospholid.
« Side effect:

« Increased Blood pressure due to
increased systemic vasoconstriction
due to scavenging of nitric oxide &
oxidation which generated Meth Hb.

« Short intravascular half life
« hence used in emergency situation.

Pin Index Cylinders
«1-3

e o o o
_RWWNDNNRKR RN

(S W= NS, B WS, N WS, B N

7

Ethylene
Nitrogen
Air

02 + €02 (CO2 > 7.5%)

Dr Azam’s Notes in Anesthesiology 2013

lHehwpogastie -
licanguinal
Cemtofermoral =

Lateral feracsal

cutansous

Femoral —

Cbharatos

Lumbar plexus

block needle

msertion paint

02 + He (He < 80.5%)

(1)1

02 + C02 (€CO02<7.5%)

N20
Cyclopropane

$

Scm

02 + He (He > 80.5%) :
= Entonox

/
i
I
I

of L4

Spineus process

Posterior superior

.r,/ iling spine
- PR p——

Figure 14-4. I:umbar plexus block landmarks
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Diabetic Ketoacidosis: Continuation

Pathophysiology of Diabetic Ketoacidosis
(DKA)

[ Absolute insulin deficiency |

or

| Stress, infection or insufficient insulin intake |

1 Glucagon
1 Catecholamines

Counter-regulatory hormones

1 Cortisol
1 Growth Hormone

!

!

| 1 Lipolysis | | |Glucose utilization|

1 Proteolysis |
| Protein synthesis

1 Glycogenolysis

| 1 Gluconeogenic substrates |

|—

Decreased fluid intake

|_>| Hyperosmolarity |

1 FFA to liver - I 1 Gluconeogenesis |
| 1 Ketogenesis | | Hyperglycemia
| |
| | Alkali reserve | | Glucosuria (oslmotic diuresis) |
|Loss of water ;nd electrolytes|
—~—— Dehydration
_| Impaired renal function |

Check electrolytes, BUN, venous pH,
creatinine & glucose every 2 - 4 hrly
until stable.After resolution of DKA &
when patient is able to eat, Initiate SC
multi-dose insulin regimen. continue IV
infusion for 1-2 hrs after SC insulin to
ensure adequate plasma insulin levels.
Look for precipitating cause.

Dr Azam’s Notes in Anesthesiology 2013

When Serum glucose reaches
200 mg/dl, change to 5 %
Dextrose with 0.45% NacCl at
150 - 250 ml/hr

Management:

Dr Azam’s

Notes in Anesthesiology 2013

|. Dehydration:

Fluids

'

Determine dehydration status

v

Severe
Hypovolemia

B

dehydration

|

Administer 0.9%
NacCl (1.0L/hr)

\4

!

Cardiogenic

Shock

Hemodynamic
monitoring &
pressors

Evaluate corrected serum sodium

Serum
Na high

Serum Na Normal

Serum
Na Low

v

0.45% NaCl (250-500 mi/hr)
depending on hydration state

=

|

0.9% NacCl (250-500 ml/hr)
depending on hydration state
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Diabetic Ketoacidosis: Continuation

Il.Lack of Insulin - Insulin

| |

Uncomplicated
'V Route DKA - SC route

\ v

Dr Azam’s Notes in Anesthesiology 2013

lll. Electrolytes - Potassium

v

Establish adequate renal function
& urine output ( at least 50ml/hr)

|

If serum K+ is < 3.3 mEg/L, hold insulin
Insulin: Regular Rapid-acting Insulin: & give 40 mEq, K+ per hour (2/3 KCL &
0.1 U/Kg B.wt as 0.3 U/Kg then 0.2 U/Kg 1/3 KPO4) until K > 3.3 mEqg/L
IV bolus one hr later
| | }

0.1U/kg/hr Rapid-acting If serum K+ > 5.5 mEq/L, but check K+

continuous Insulin: 0.2 U/kg every 2 hour.

insulin infusion every 2 hours

e

If serum glucose does not fall by
50 - 70 mg/dl in first hour, double
IV or SC insulin bolus

v

When serum glucose reaches
200mg/dI, reduce regular insulin
infusion to 0.05 - 0.1 u/kg/hr 1V, or

|

If serum K+ > 3.3 but < 5.5 mEq/L,
give 20 - 30 mEg/L in each liter of IV
fluid (2/3 KCL & 1/3 KPO4) to keep
serum K+ at 4-5 mEq/L

Check electrolytes, BUN, venous pH,
creatinine & glucose every 2 - 4 hrly until

give rapid-acting insulin at 0.1U/kg —_
SC every two hrs. Keep serum
glucose between 150-200 mg/dl until

stable.After resolution of DKA & when patient
is able to eat, Initiate SC multi-dose insulin

regimen. continue 1V infusion for 1-2 hrs after
SC insulin to ensure adequate plasma insulin

When Serum glucose reaches 200 3
mg/dl, change to 5 % Dextrose with
0.45% NaCl at 150 - 250 ml/hr

resolution of DKA

Dr Azam’s Notes in Anesthesiology 2013

levels. Look for precipitating cause.
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Diabetic Ketoacidosis: Continuation Dr Azam’s Notes in Anesthesiology 2013

IV. Acidosis - Assess the need of Bicarbonate

This compound A combines with glutathione

in liver
/ l \ l Glutathione transferase
pH < 6.9 pH 6.9 to 7.0 pH>7.0 Glutathione conjugate
i Glutathione peptidase
l l l |Cysteine Conjugate |
Dilute NaHCO3 Dilute NaHCO3 No HCO3 l Beta lymase
ozl [
200ml/hr 200ml/hr }

Covalent Bonds

. . . . Nephrotoxicit
Normal Fluoride level is 50 - 60 microm/liter

e 50 - 80 microm/Itr - Mild renal injury
« 80 - 120 microm/Itr - Moderate renal injury
«>120 mlcrom/ltr - Severe Injury Fluoride ions produced by oxidative metabolism

Fluoride toxicity in Renal failure: causes renal injury by 2 mechanism:

W

F- ions cause intrarenal vasodilation,
cyclase activity & prevents leading to shunting of blood flow from
normal action of ADH on cortical to medullary nephrons & interferes
DCT with countercurrent multiplier mechanism

N

|Impairs ability to concentrate urine

l

Polyuria, hypernatremia &
Increased Serum osmolality.

F- ion inhibits adenylate
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Flow Charts & Diagrams

Dr Azam’s Notes in Anesthesiology 2013

IO—E
.‘5 17 Methemoglobin
é
8 Oxyhemoglobin
‘15-; Reduced
§ 14 hemoglobin
Carboxyhemoglobin
@0 0 60 730 760 80 40 850 920 960 1000
Log? Wavelength (nm)
Halothane Isoflurane Sevoflurane Desflurane Enflurane
Blood Pressure 11l l 1 1 T
SVR No Change or | Potent decreases | Potent decreases | Potent decreases More than
Very less in SVR in SVR in SVR halothane | in
SVR
Contractility 1 1 | Effect on No much effect No much effect No much effect 11l
Ca channels
Heart Rate Normal or | T N/T T11 (if > MAC) T
Sympathetic Sensitizes heart T N/T T T
activity to
catecholamines
Coronary Coronary Steal Causes coronary
Vasodilation vasodilatation

Dr Azam’s Notes in Anesthesiology 2013
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[There are two type of stents: |

P ~

DES - Drug Eluting Stents

BMS - Bare Metal Stents

BMS - Bare Metal Stents: DES - Drug Eluting Stents:

« BMS implantation effectively eliminated acute vessels « DES releases drugs that inhibit neointimal (paclitaxel or
closure, Stent thrombosis rates are reduced Sirolimus) hyperplasia.
dramatically ( currently 1.2%) with the introduction of « They effectively reduces restenosis rates, 6 - 12 months
dual antiplatelet therapy with clopidogrel & aspirin. restenosis rates were low when compared with BMS.

« Restenosis remains high ( 20 - 25% with in 6 months « Studies shows that incidence of stent thrombosis rates high
of BMS) which is slightly lower than that seen with especially late (> 30 days) and very late (> 1 year) after
PTCA alone. insertion.

» Restenosis seen as a result of Neointimal hyperplasia
( Medial hyper proliferation) in the coronary artery.

Stent Thrombosis after implantation has been classified into:

- | | \

I. Acute ( within 24 hours)

IV. very Late (> 1 year)

Il. Subacute( 24 hours - 30 days) lIl. Late (30 days - 1 year)
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- - - — - — Preoperative Management
: Time of Anticipated surger A .
|Pathophy5|ology of Acute perioperative Stent thrombosis | | p gery | of patients with BMS
; + Abeupt discontinuation of aspirin
clopidogrel [ i | < 6 wks after > 6 weeks after
BMS implantation BMS implantation
Rebound sffect
« Significantly increassd inflammatory prothrombotis state l l
*Significantly increased platelat adhesion and aggregation
« Excetsive rrhocans clivity - Urgent
. . L Continue aspirin
+ throughout surgery
¢ if at all possible.
Surgical mtarvention
ncreased prothrambetic and inflarenatory state Postpone surgery
* TR CYIOMITS, TSRO e until BMS has been
Inf2amatony Mmadiater rekase implanted 6 wks. Can clopidogrel &

. ;:‘mmu platolet nchesivenoss and pors stently aspirin be continued
Ragh plsalat county A . .

in the perioperative
s incredsad releass of procosgubsnt factors . dp’7 p
* GRCraRseMEaned Mon nolss perioda -

l / \ — Consider Bridging

| Prothromboticthrombotic state with incompletely endothelinlized stert(s) Therapy

_____
: l bl \ Can Ajpirin be T

continued?
e

a2
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|Perioperative Management of patients with DES |

< 12 Months > 12 Months

|Time of Anticipated surgery

\ Can Aspirin be *
' Urgent continued in the : _ :
perioperative Does patient have additional risk
Elective period? factors for stent thrombosis?
« procedural complexities?
: « comorbidities?
l l\:eltljder y Can both ¢ \
clopidogrel/or | \clopidogrel /or
aspirin can be asp?irin %e > No 4 \
Postpone surgery continued continued ? Yes
until DES has (closed space Yes
been implanted for| [surgery)
12 months l Consider l ¢ *
Bridging Consider P
l Yes therapy | [Proceed Bridging Can Aspirin be

continued?
i l continue / +
l aspirin Yes .
NO

Proceed Any procedural ¢
ities?
Py : v
clopidogrel : Restart Proceed Restart
and aspirin ) clopidogrel antiplatelet
or Bridging and aspirin or therapy as soon
therapy If Yes Consider Bridging as possible in
Bridging Therapy therapy as post operative
soon as :
o period.
possible in
post operative 05
period.
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Flow Charts & Diagrams

Interpretation of Anion Gap:

« AG-UA-UC =12 mEqg/L
« If albumin is reduced by 50%, anion gap decreases by 4 mEq/L

I. Causes for increased AG Il. Causes for Normal AG Metabolic Acidosis:
Metabolic Acidosis: » H - Hyperalimentation fluids (i.e. total parenteral
« M - Methanol nutrition), Hyperchloremic acidosis

e U-Uremia e A - Acetazolamide

« D - Diabetic ketoacidosis « R - Renal Tubular Acidosis I,1l & VI

« P - Paraldehyde poisoning « D - Diarrhea

« | - Intoxication » U - Ureterosigmoidostomy

« L - Lactic acidosis « P - Pancreatic fistulas

« E - Ethanol

Dr Azam’s Notes in Anesthesiology 2013

lll.Causes for AG Acidosis:

« Hypoalbuminaemia - Nephrotic
Syndrome, Liver cirrhosis

« Intestinal obstruction

« Multiple Myeloma

« Lithium toxicity

« S - Salicylate poisoning

Urinary Anionic Gap:

¢ If Normal Anionic Gap Acidosis
— Urinary AG=(Na+K)-Cl
( Per-requisites: No Ketosis, Carbenicillin)
* If UAG is negative => Gl or latrogenic
— Positive UAG (> 20 to 30 mEqg/l) = > RTA — (L,I,1V)
— Look at Urine pH: >6 - Distal ( Type I) RTA
— Look at Urine pH: <5.5 - Proximal Type Il /Type IV
* Look at Serum K+
— Hypokalemia - Proximal Type Il
Hyperkalemia - Aldosterone Deficiency Type IV

ANION GAP: EXPECTED & ACTUAL AG

e Calculated AG = (Na — Cl + HCO3)
* Corrected Expected Anion Gap (S.Proteins /pH)
— For every 1gm % increase or decrease of S. Albumin the AG increase
or decrease by 2 mEq/I
— E.g.: In Patients with Nephrotic Syndrome / Cirrhosis
S. Albumin 2 gm % so expected AG=12-4=8

* InAcidemia State Normal AG decrease by 2 mEg/L
* InAlkalemia State Normal AG increase by 4 mEqg/L

Dr Azam’s Notes in Anesthesiology 2013

Fluosol - DA

Polyfluro-octobromide

A 20% emulsion of 2 different
perfluorocompounds which has oxygen
carrying capacity at 37° C of about 40% of
that of red cells.

Its a new Perfluorocompound (radio-opaque)

Dose: 20 ml/kg

It has 2 Advantages:
02 is more soluble in perflourocarbon

« Higher concentration of compound can be
administered, therefore 100% emulsion with
phospholipids has a sufficiently low viscosity to be
infused without dilution.

« It may carry as much as oxygen as Hb solution at a
concentration of 7 gm/dl

Side effects: Pulmonary reactions,
cytotoxicity, complement activation,
Vulnerability to O2 toxicity
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|Treatment of Cardiac arrest with Lipid emulsion: 70 Kg patient Hyponatremia

A. Start oxygen & secure Airway & CPR - ACLS

¢ i |

A

B. Give IV bol f Intralipid 20% - 1.5 ml/k in (100 ml
ive olus of Intralipi 6 ml/kg over one min (100 ml) (}) ECV (N) ECV (1)ECV
v -
Renal Extra renal Adrenal or th'y roid Heart failure Renal function
C. Continue CPR | | hypofunction cirrhosis |
Uno< 10 mEq/L nephrotic syn.  Restriction of
* water
) _ o _ _ 1) Inferior of hypertonic 3% NaCl. Furosemide
D. Start IV infusion of Intralipid 20% - 0.25 ml/kg/min (400 ml over 20 min) 2) Isotonic saline in asymptomatic patient restrict water
E. Repeat bolus every 3-5 minutes up to 3 mL/kg total dose until circulation
is restored (100 ml at 5 min interval X 2 times) ]
Third Space Loss:
i Degree of Blood loss or Tissue Additional fluid requirements
F. Continue infusion until hemodynamic stability is restored. Increase the rate Trauma
to 0.5 mL/kg/min if BP declines (400 ml over 20 min)
Minimal (e.g. herniorrhaphy) 0 - 2 ml/kg
A maximum total dose of 8 mL/kg is recommended Moderate (e.g. Appendicitis) 2 - 4 mi/kg
_ _ _ Severe (e.g. Bowel resection) 4 - 8 ml/kg
Estimated Fluid requirements - 4:2:1 Formula: ———— : :
Body Weight Fluid
First 10 kg 4ml/kg/hr
Second 10 kg 2 ml/kg/hr
Subsequent 1 ml/kg/hr
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Mechanism & physiologic changes in permissive Hypercapnia

[Decrease Tidal Volume (4 - 7 milkg) |

e

Decrease peak inspiratory

v

Decreases Mean
airway pressure

v

Atelectasis

{

V

Respiratory Acidosis

v

\ Increase PaCO2

Dr Azam’s Notes in Anesthesiology 2013

Hypoxemia

V

v

Decreases Barotrauma

To reduce PEEp may be pH may be normalized
used if airway pressures
are in acceptable range THAM(tromethamine)

with sodium bicarbonate or using Higher

Corrected by

FIO2

Solutions

Elemental Ca

Unit Vol.

10% CaCl2

27 mg/ml (1.3 mEq) (10 ml amp

10% Ca gluconate

9 mg/mL (0.4 mEq) (10 ml amp

IEpidural space (mm)

Thickness of dura (mm)

Cervical 1.0-1.5 2.0-1.5
Upper thoracic .5-3.00 1.0

Lower thoracic 4.00 - 5.00 1.0
Lumbar 5.00 - 6.00 0.66 - 0.33

Dr Azam’s Notes in Anesthesiology 2013

Liquid Ventilation - 2 Forms

Vs

Total or tidal liquid ventilation (TLV)
PFC liquid equal to FRC is instilled
into ETT.

Similar volumes are cycled to
facilitate gas exchange

'Y

® Partial liquid ventilation (PFC
associated gas exchange PAGE or
PLV.

® PFC liquid equal to FRC is put into
ETT.

® Ventilate via convential ventilator
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Serum sodium < 135 mEg/L

280 - 295 l > 295
Isotonic hyponatremia msom%g plasma MooV Hypertonic hyponatremia
- paraproteinenia : osmolality m— - hyperglycemia
« hypedniglycendemia - mannitol therapy
< 280 msOsrvkg Eocaeninboon i
v
Hypotonic hyponatremia
Excess water intake
- primary Pd‘;dmi? ' < 100 =100
- Qxoossva lap walor in mom b m(‘g | ired |
'_ﬂ:::',:zz':?,sm, < Urine osmolality =" ¢sncentrating ability
In infants
- gxcess waler ingestion
during swsmming
- Increased
Decreased S
ECF/ w.v
Urinary sodium Urinary sodium
Renal solute loss Extrarenal solute loss Renal faillure Edematous disorders
« diurabcs - 5kin - CHF
- gemobic diuresis -GIT - Cirrhosis
- Addisons dseass - Nephrotic syndrome
- RTA with bicarbonatura Normal ECFV
- sait losing naphntis

el ™

SIADH Resetosmostal  Endocrinopathies Potassium depletion
- drugs = hypothyroidism - dwretuc use
- umors = glucocorticold deficency
- CNS disorders
- Nausea, pain, stress
- others
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HFPPV HFJV HFOV
RR 60-100 100-400 400-2400
Flow pattern \Square wave Square wave Sine wave
Gas extraction No Yes No
Flow Turbulent Turbulent Turbulent
characteristics
FiOz Controlled Controlled Controlled
Baro trauma Yes No Yes
Flow generation  |Pneumatic Solenoid pneumatic |Piston
[Expiration Passive Passive Active
\Psi 60 60 60
2i kP
l 1o .’0 ls‘n re!
-1-5:[—-' :?:(\ g{ i+ kP o B
3O L W §-3dmmy 1y
S ¢
1kPa = 7.6 mmHg | 5) = g 53 Ly é i
2 % fac_ £ ¥
5o A ' . - =
N
»

Oxygen Cascade:
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Hypernatremia
ECFV B> o X Salt excess
- pall nganion
= hypertonc NaCl
- hypertornse Na ot
Insufficient water intake
ECFV
/ \, it
Hypotonic fluid deficlt Pure water defict
Urine sodkum Urine asmolality
Urine asmolality

> 20 mEgL < 10 mEgL
< 700 / \>7mm05mlL <700n0mll/ \>7‘0(ln0:ml

Renal "YDOW Exirarenal hypotonic  Renal water loss Extramnd water loss

fuid loss nophrogenit D)
mm ko - covtral DI ,,,,,,,b,, oos
aETONC Mress - GIT « primary hypodipsie
- secondary hypodpam
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Flow Charts & Diagrams

Pathophysiology:

Amniotic fluid embolism
]

v Li

Dr Azam’s Notes in Anesthesiology 2013

Classification:

\Hepatic porphyrias [Erythropoietic porphyrias
Acute intermittent porphyria [Erythropoietic uroporphyria
Variegate porphyria (AD) [Erythropoietic proto porphyria

Mechanical obstruction Humoral obstruction

\Hereditary coproporphyria

Porphyria cutania tarda(AD)

v v

Critical pulmonary vessel obstruction
| |

Acute Pulmonary HTN & Hypoxemia

Severe neurologic Spontaneous resolution LVF
impairment/death
I TERMIMNAL
rRooTs rUNKsIDMsions! CORDS IBRAHL'HEE
I I I
| I MC
Co | |
T -
| 55 -
B “~R M
T
8 s | POSTERIOR Ax
\\ | =
/ T CoWER | | L L J ;
I I I
T1 | MP MEC MABC i U
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Pulmonary Vessel vasospasm

Muscles of Larynx:
S.

[Muscles of Larynx: |

RN

Extrinsic Muscles:

Intrinsic Muscles:

. Abductors: o Sternothyroid
« Posterior cricoarytenoid » Thyrohyoid
. Adductors: « Inferior constrictor

o Stylopharyngeus
. Palotopharyngeus

« Lateral cricoarytenoid
« Transverse arytenoid
« Cricothyroid*
« Thyroarytenoid *
e Relaxors:
« Thyroarytenoid*
« Vocalis
> Tensors:
« Cricothyroid *
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| \

Extrinsic Ligaments:

e Thyrohyoid membrane

. Cricotracheal membrane
e Hypoepiglottic ligament

Intrinsic Ligaments:

. Cricovocal membrane

o Quadrangular membrane
e Cricothyroid membrane

Ligaments of larynx:

)

V&-}, el b'*! 4

y Cadoyet €077

¥ | a0 Ny oty 2 (endal Md‘dg
pA. /kwﬁ{\\"‘"“ C.
\ Votls
twd-
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Nerve Supply:

VAGUS NERVE

4/\A

Recurrent laryngeal. N

—

Superior laryngeal. N

—

Internal branch  External branch (motor) ~ Motor branch Sensory branch
(sensory)
Supplies larynx Supplies the Supplies all intrinsic Supplies all
above level of vocal  cricothryoid muscles except cricothyroid subglottic region
cord

. ‘:\
' g
rs 4
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Higher CNS L—’ |Intraoperative bronchospasm: Identification & Management: | opioids via epidt
Cenlors -
To R/O other causes of high Deepen Anesthesia:
— ) aigway_ pressure & » Give 100% oxygen
wheezing: / . Inhalation Anesthetic
( Pns:nn?.l:xlc & + ET - Tube Kinking agents if BP is normal.
e Thick secretions . Low BP - Ketamine
« Pulmonary edema
PONS : e tension pneumothorax
¥ Apneustic Centor ¢~ + Aspiration Pneumonitis Beta2 Agonist:
« Pulmonary edema - Rapid acting albuterol through
- Endobronchial intubation \ meter dose inhaler directly in
Brain j==~--~ = . . bucking breathing circuit.
Stem 9 . - Aminophylline 0.5mg/kg -
. tachyarrhythmias
——¥ lnspk « Terbutaline S/C 0.25mg every 20
MEDULLA RAOEY St } Central solors min for 3 doses.
OBLONGATA : 4~ pH.pco, . . Epinephrine: 0.1 - 0.5 ml of 1:1000
/ - S/C may be the last resort.
-¥ Expicatory Center Perphoral eplocs - Steroids: hydrocortisone 4mg/kg
pO,aw. pC0;) followed by 3mg/kg.

y

Spinal Cord Resp¥atory Motor l Muscles of
rourons [ Respiration

Vagus | Nerves

Pulmon(ry Stretch
Receplors

Herring = Breur

Control Of Breathing:
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Pathophysiology:

Triggering
Factors:

State

Consequence | =—>

—

Perioperative MI:

Stress of Surgery
Stress of Anesthesia.

Increased
Inflammatory
Response

|

Increase in ILF, TNF
& creative proteins

\4
[Plaque Rupture |

AN

Stress of Surgery.

) Surgery & Anesthesia
Stress of Anesthesia.

« Intubation

» Extubation

« Hypothermia

« Anemia

« Increased blood loss

« Inadequate pain control

Increased
Hypercoagulability 4

|Increased Stress|

Increased Cortisol
Increased catecholamines

Increased platelet reactivity
increased antithrombin 3

v v

Dr Azam’s Notes in Anesthesiology 2013

Anesthesia, blood
loss & Anemia

Increased
Coronary Stress

Increased
HR & BP

\/

[Plague Rupture | |

l

Hypoxic State

{

Decreased
Oxygen supply

Decreased
Oxygen Supply

/
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Myocardial Infraction

\4
|Coronary Artery Thrombosis |

~ /
v

|Perioperative Ischemial
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Flow Charts & Diagram.

Acute treatments for suspected intraoperative myocardial ischemia

Dr Azam’s Notes in Anesthesiology 2013

IAssociated Hemodynamic Finding

Therapy

Dosage

Hypertension, tachycardia +

Deepen anesthesia
IV B - Blockade

Esmolol 2-100 mg, + 50-200
Metoprolol 0.5-2.5 mg
Labetalol 2.5 — 10mg
33-330 pg/min +

li Normotension, tachycardia + IV Nitroglycerin As above

IAssure adequate anesthesia change

anesthetic regimen

IV B- Blockade
1 Hypertension, normal heart rate Deepen anesthesia 0-20 mg

nicardipine Nicardipine 1-5 mg, + 1-10 p

Phenylephrine 25-100 pg

V. Hypotension, tachycardia + IV a-agonist Nor-epinephrine 2-4 pg
\Y Hypotension, bradycardia Lighten anesthesia 5-10 mg

IV Ephedrine 4-8 ug

IV Epinephrine 0.3-0.6 mg

IV Atropine As above

IV Nitroglycerin when normotensive
V1. Hypotension, normal heart rate IV a- Agonist As above

IV Epinephrine

alter anesthesia (eg, lighten)

IV Nitroglycerin when normotensive
VII. No abnormality IV Nitroglycerin As above

IV Nicardipine As above

Dr Azam’s Notes in Anesthesiology 2013
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Aortic Stenosis. Continuation:

Pathophysiology:

Aortic stenosis

v

Obstruction to ejection
of blood into the aorta

v

Increase in L.V. pressure

\/

Dr Azam’s Notes in Anesthesiology 2013

Calculation of Stenosis:
Gorlin’s modification of standard hydraulic formula

(Cardiac output / systolic ejection period) x H.R.

L.V. Hypertrophy —>

Increased Left ventricular
diastolic pressure & Volume

\/

Increase in
LA Pressure

\/

Pulmonary
hypertension

\/

\/

RVF

Pulmonary edema —_ Sudden death

\/

Increased
Myocardial O>
Demand

\/

Angina Pectoris

\

Dr Azam’s Notes in Anesthesiology 2013

Aortic valve orifice (cm2) = 1 x 44.5 x mean aortic pressure gradient

Where 1 = Aortic orifice constant
44.5 — hydraulic constant Simplified version of Gorlin’s formula

Aortic valve area = Cardiac out put (It/min) / Mean aortic pressure
gradient

Normal : Aortic valve area 2.5 - 3.5 cm?

Aortic valve area reduction
e Normal - 2.6 — 3.5 cm?

e Mild-1.2-1.8cm?

e Mod-0.8-1.2cm?2

« Significant - 0.6 — 0.8 cm?
« Critical - < 0.6 cm?
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Mitral Stenosis. Continuation:

Dr Azam’s Notes in Anesthesiology 2013

Mitral valve Stenosis:

Grades MVA
Pathophysiology: Downward Mild 1.5-2.5cm2
to upward disease or failure. Moderate 1.1—1.5cm?2
OBSTRUCTION TO LA EMPTYING Severe 0.6—-1cm?2
Critical Less than 0.6 cm 2

Mitral Stenosis — hemodynamic goals:

— | y LVFILLING

| AFih |«—| #LASIZE |«—— | A LAPRESSURE —>

ACUTE
ELEVATION

l

Preload

Maintain, preload, avoid hypovolemia

IAfter load

Prevent pulmonary vasoconstriction (hypoxia, hypercarbia)
ionotropes may be required for systemic hypotension.

Contractility

RV dysfunction may be a problem with long standing pulmonary
hypertension.

THIROMBI
MEAN PULM CAPILLARY - -
PRESSURE >25 MM HG Rate Low end of normal. Avoid tachycardia
4 Rhythm Maintained
| EmBoLizaTiON | v
| PULMONAY EDEMA
Pressure Volume Loop:
Lo1 mat i i Lep
PULMONARY PULMONARY A Mormal réser ok _-.\.,Thf. g
VENOUS ARTERY PRESSURE b SN0
PRESSURE
VASCULAR PULMONARY
ENGORGEMENT; HYPERTENSION LV
PERIVASCULAR N "
EDEMA v l YO
ARIGHT
l VENTRICULAR OVER
LOAD
4 LUNG COMLIANCE S
SEnal I T Y/
# WORK OF BREATHING l Dbt { [N huve
TRICUSPID e =
REGURGITATION ) _ESV
[sn- Epv -~ ESV }
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Ischemic Heart Disease.Continuation: Dr Azam’s Notes in Anesthesiology 2013

Goldman's CRI - 1977.

Lee’s revised CRI- 1999. i.  |Age > years 5
(Assign one point to each of the following variables) i, MIin previous 6 months 10
i. [High risk type of surgery (intra-peritoneal, intra- iii. 53 gallop or T JVP (0-3 cm) 11
thoracic or supra inguinal vascular procedures. . . .
— - - — - V. Important aortic stenosis 3
ii. [History of IHD (history of MI, positive exercise test, . .
. . ; . V. Rhythm other than sinus, Pac on last preoperative 7
current complaint of ischemic chest pain or use of : : :
nitrate therapy of ECG with Q waves) M. PS5 PVC/min at any time before ’
jii. |[History of CHF vii. [Pa02, <60 or PaCO2 > 50mm Hg, 3
- Hist f b lar di K<3.00 mEg/L or HCO3 < 20 mEq/I
V. IS O_ry orcere rO'V?SCU ar disease BUN > 50 or Cr> 3 mg/dl. Abnormal SGOT, signs of chronic liver
V. [Insulin therapy for diabetes disease, bed ridden from non-cardiac cause
vi. |Preoperative serum creatinine > 2.0 mg/g| viii. [Intraperitoneal, Intrathoracic, aortic surgery 3
Class | = 0 factors, ix. |[Emergency operation 4
Class Il = 1 factor Total 53
Class Ill = 2 factors Class | 0-5 points (low risk)
Class IV = >2 factors Class Il 6-12 points (intermediate risk)
) ) . Class IlI 13-25 points (high risk)
High (reported cardiac risk often >5%) Class IV 26 point hiah
« Emergent major operations, particularly in the elderly. ass > 26 points (very high)
« Aortic and other major vascular ) .
« Peripheral vascular Petsky s Modified CRI - 1986
« Anticipated prolonged surgical procedures associated .. |Age >70years °
with large fluids shifts and/or blood loss. ii.  [MI <6 months 10
Intermediate (risk generally <5%) ii.  [MI>6 months 5
- Carotid Endarterectomy iv. |Unstable angina 10
- Head and neck . V. Pulmonary edema < 1 week 10
« Intraperitoneal and Intrathoracic o Puimonary edema i th "
. Orthopedic . ulmonary edema e pas
« Prostate vii.  [Non sinus rhythm PAC 5
Low (Cardiac risk generally <1%) viii. |CCVSAclass Il 10
« Endoscopic procedures ix. |CCVSAclass IV 20
« Superficial procedures . |Critical As )
° CBIatar?Ct Xi. Emergency operation 5
* breas Xii.  [Poor general status 5
Total 120 250
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Risk of Perioperative re-infarction in patients suffered with recent Ml:

Duration Since Last Ml

Re-infarct Rate

Dr Azam’s Notes in Anesthesiology 2013

Factors affecting myocardial O2 supply and demand balance.

DECREASE O2 SUPPLY

INCREASE O2 DEMAND

Decrease coronary blood flow

Tachycardia

Tachycardia

Increase wall tension (Tpreload & after
load )

Hypotension (diastolic)

Increase myocardial contractility

Increase preload Hypertrophy
Hypocapnia (coronary vasoconstriction) [Shivering
Coronary artery spasm HTN

I) DECREASE O2 CONTENT %

Increase metabolic status

With in 3 months 30%
3 - 6 months 15%
> 6 months 6%
COMMONLY USED HYPOTENSIVE AGENTS
Drugs Dosage g/lcet?::msm of Advantage Disadvantage
1. Sodium 0.5 to 10ug/kg/iv|Nitric oxide Rapid onset and|Cyanide toxicity, T ILP

nitroprusside

mediated direct
\vasodilator

offset

rebound HTN, T pulmonary
shunt coagulates abnormal

AVAILABILITY
IAnemia Increase stress (surgery)
Hypoxemia Exercise

2. NTG
nitroglycerine

1 to 10 w/kgliv

Same of nitric
oxide

Rapid onset and
offset

Cyanide toxicity, T ILP
rebound HTN, T pulmonary
shunt coagulates abnormal

Decrease O2 release from Hb
Increase pH

Decrease, DPG

Decrease temp

anesthetics

inspired conc.

myocardial
depression

surgical therapy

3. Trimethaphan |1 to 5mg/iv Ganglion Rapid onset andHistamine release,
blockade offset lpseudocholinesterase
cerebral compression below
MAP 55mmHg
4. Esmolol 0.2 to 5mg/kg/iv [3-adrenergic  |Rapid onset and(Cardiac depress and
loading, blockade offset bronchospasm
50-200ug/kgliv
5. Labetalol 20mg tab 0.5to jaand B - 1 probability of |Bronchospasm
2mg iv, total adrenergic adverse effects
300mg blocked
6. PGE1 0.1to 0.65 pg/ Direct Rapid onset, Slow offset, bradycardia
kgliv \vasodilation decreases reflexjhypotension
tachycardia and
stable CBF
7. Nicardipine Begin 5mg/hr  |Coronary and  [rapid onset, Slow off, resists
max 15mg/hr  |peripheral decreases reflexjantihypotensive therapy. 1
\vasodilator tachycardia and jpulmonary. shunt
stable CBF
8. Inhalation Titrate by \Vasodilation and|Provides T ICP, T cerebral edema, |

vital organ blood flow

Dr Azam’s Notes in Anesthesiology 2013
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Flow Charts & Diagram.

24. What are the side effects of different irrigation solutions?

Dr Azam’s Notes in Anesthesiology 2013

(sorbitol 2.7% +
Mannitol (.54%)

. Osmolality :
Solution (MOSMIL) Advantages Disadvantages
Distilled water 0.0 Improved visibility Hemolysis, Hemoglobinemia,
Hemoglobinuria Hyponatremia
Glycine (1.5%) 220 Less likelihood of Transurethral Resection Transient postoperative visual syndrome,
syndrome Hyperammonemia Hyperoxaluria
Sorbitol (3.3%) 165 Same as Glycine Hyperglycemia, possible Lactic acidosis
Osmotic diuresis
Mannitol (5%) 275 Isosmolar solution it’s Not metabolized Osmotic diuresis possibility of acute
intravascular volume expansion.
Normal Saline 308 (1So0) lonized, cannot be used with cautery
Urea 1% 167 Free passage into extra-
vascular space, T Blood urea
Glycine (1.2%) 175 Less likelihood of TURP syndrome Transient visual impairment
(blindness)
Hyperammonemia, Hyperoxaluria
Glucose 2.4 - 5% 139 Sticky
Cytal 178 Expensive

Not easily available

Dr Azam’s Notes in Anesthesiology 2013
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TURP syndrome
risk factors

1. Opean prostatic sinuses

2. High irrigation prossure

3. Lengthy resaction

4. Hypotonic irrigants

v

]
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J
" l :—D hcrgased ~t—p Hypovolemia ———» Cardiovascular
: capillary Hypotension collapse
Solute ! o i
cha '
A o _ : '
c + ' v : v
‘l—oﬂyponabem—blwo-oumhly——b Pulmonary ————» Respiralory — Death
Decreass sooma : tafure 'y
[
'
)
<> Clinical inferventicn b et = oo Ao el ——
0 failure
= = = Path that requires second
condition % continue ‘ c Visual changes
redral sequres
™ edems
E
Giycine e g i
Increase £ 1
Ammonia

ﬁg_ur_o 20-3 * Mechanisms and pathways that 2ed to transurethral resection of the prostate (TURP) syndrome. The
ndating event i systemic absorption of the irigating sclution (A}, which increases intravascular fiuid voluma {B) with its
sequeloe and decreases (C) of increases (D) solute concentrations. (From Gravenstein D. Transurethral resection of the
prostate (TURP) syndrome: a review of the pathophysiology and management. Anesth Anglg 1997,84:438-46. © 1997
Lippincott Williams. & Wikins, with permission.) '
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What are the systemic effects of Glycine?

Volume of Glycine absorbed Signs and symptoms

Dr Azam’s Notes in Anesthesiology 2013

What are the manifestation of Hyponatremia?

>500 ml Visual disturbances, headache

>1000 ml Depressed consciousness, Pain
abdomen

>3000 ml Diarrhea

Plasma conc. of Glycine Signs and symptoms

5-8 mmol/l Visual disturbances
>10 mmol/l Transient blindness, N&V
>20 mmol/l Fatal

What is the formula used to calculate change in Serum sodium?
Adrogue Formula:

(infusate Na* + infusate K*) - serum Na*

Change in serum Na* =
total body water + 1

Dr Azam’s Notes in Anesthesiology 2013

Serum ECG Changes CNS CVS
Sodium Manifestations
(mEq/L)
120 Widened QRS Restlessness and |hypotension &
confusion Bradycardia
115 \Widened QRs/elevated [Nausea and/or |Cardiac depression
St segment semi coma
110 \Ventricular tachycardia/ [Seizure and coma [CHF
fibrillation
What is the strength of sodium in various
solutions?
Infusate Na*

Infusate (mmol/L)

5% NaCl 855

3% NaCl 513

0.9% NaCl (NS) 154

Lactate Ringer's 130

0.45% NaCl (%2 NS) 77

0.2% NaCl (%4 NS) 34

5% Dextrose in water (D5W) 0
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Formula to calculate the sodium deficit?

« Sodium deficit (mEqQ) = Weight X Normal TBW X (130 - Current Na)

« The normal TBW (in liters) is 60% of the lean body weight (in kg) in men,
and 50% of the lean body weight in women. Thus, for a 60 kg woman
with a plasma sodium of 120 mEg/L, the sodium deficit will be 0.5 x 60 x
(130 - 120) = 300 mEgq.

» E.g.Because 3% sodium chloride contains 513 mEq of sodium per liter, the
volume of hypertonic saline needed to correct a sodium deficit of 300 mEq will
be 300/513 = 585 mL. Using a maximum rate of rise of 0.5 mEq/L per hour for
the plasma sodium (to limit the risk of a demyelinating encephalopathy), the
sodium concentration deficit of 10 mEg/L in the previous example should be
corrected over at least 20 hours. Thus, the maximum rate of hypertonic fluid
administration will be 585/20 = 29 mL/hour. If isotonic saline is used for sodium
replacement, the replacement volume will be 3.3 times the replacement volume
of the hypertonic 3% saline solution.

Table 5.2 Minimum alveolar Table 5.3 Factors affecting MAC.
concentration (MAC) values.

( ) Increased MAC
Agent MAC

Children (from infancy to adolescence)

Desflurane 6.0% Hypernatremia
Sevoflurane 2.05% Cocaine or amphetamine intoxication
Isoflurane 1.15% Chronic alcohol use
Halothane 0.75% MAO inhibitors
Nitrous Oxide 105%

Tricyclic antidepressants

Dr Azam’s Notes in Anesthesiology 2013
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Table 6.1 Pain fiber types.

Fiber type Local anesthetic sensitivity Size Myelination

A + Large Yes

B ++ Medium Yes

C +++ Small No
Decreased MAC

Premature infants and the elderly
Hypothermia

Pregnancy

Acute alcohol intoxication

Opiates, benzodiazepines, barbiturates, clonidine,
dexmedetomidine
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Table 2.1 Historical dates of note.

1500 BC
1275
1540
1665
1773
1842
1845

1846

1847
1853
1878
1884
1889
1894
1905
1921
1932
1941

1942
1956
1960s
1977
1970s
1980s
1983
1986
1990s
2000s

The use of opium-like preparations in anesthesia recorded in the Ebers Papyrus

Ether discovered by Spanish chemist Raymundus Lullius

The synthesis of ether was described by German scientist Valerius Cordus

First intravenous injection of an opiate through a quill

Joseph Priestly introduces nitrous oxide

Crawford W. Long successfully uses ether during neck tumor excision in Jefferson, Georgia

Horace Wells publicly demonstrates the use of nitrous oxide in Boston — however, it is
labeled a “failure”

William T.G. Morton shows first successful public demonstration of ether anesthesia at
Massachusetts General Hospital, Boston.

James Young Simpson uses Chloroform for labor pain

John Snow administers chloroform to Queen Victoria during childbirth

William MacEwan introduces oro-tracheal intubation with a flexible brass tube
Carl Koller discovers local anesthetic properties of cocaine

August Bier describes spinal anesthesia for surgery

Anesthetic charts introduced

Long Island Society of Anesthetists founded

Fidel Pagés describes a lumbar approach to epidural anesthesia

First barbiturate, hexobarbital, used clinically

Robert Miller and Sir Robert Macintosh introduce “Miller” and “Macintosh” blade concepts,
respectively

Harold Griffith uses curare for the first time during an appendectomy

Michael Johnstone introduces halothane, a halogenated inhalational agent

Fentanyl, ketamine and etomidate synthesized

Propofol is synthesized

Pulse oximeter is developed and becomes widely available for use in 1980s

Halothane gradually replaced by enflurane and isoflurane

Archie I.J. Brain introduces Laryngeal Mask Airway (LMA)

ASA House of Delegates passes “Standards for Basic Anesthetic Monitoring” resolution
Sevoflurane and Desflurane introduced into clinical practice

Anesthesia Information Management Systems (AIMs) come into widespread use

Dr Azam’s Notes in Anesthesiology 2013

Dr Azam’s Notes in Anesthesiology 2013

Table 4.3 Recommended drug dosages for common IV agents.?

Benzodiazepines® Induction agents

Midazolam 1-4 mg
Diazepam 2.5-10 mg Thiopental 3-5 mg/kg
Lorazepam 1-4 mg Etomidate 0.2-0.5 mg/kg

Opioids (Bolus)® Ketamine 1-2 mg/kg IV, 3—-4 mg/kg IM (induction or bolus),

Morphine 1-5 mg 1-2 mg/kg/h infusion

Hydromorphone 0.2-0.5 mg Neuromusclular blockers*

Fentanyl 25-100 mcg Succinylcholine 1-2 mg/kg, 20 mg bolus for laryngospasm

Meperidine 25-50 mg Rocuronium 0.6 mg/kg

Vecuronium 0.1 mg/kg
Cisatracurium 0.15 mg/kg

Pancuronium 0.1 mg/kg

2 Adult dosages: Always start at low end of range and titrate up.
bTitration ranges for premedication or intraop/post op bolus dosing.
¢Intubating dosages: Divide by 3 for ED95, divide by 5 for maintenance bolus dosing.

Table 4.5 Contraindications to succinylcholine use.

Elevated serum potassium levels (>5.5 meq/L)
History of burn injury

History of denervation injury

Known or suspected myopathy

Known or suspected risk for Malignant Hyperthermia

Known pseudocholinesterase deficiency

Propofol 2-2.5 mg/kg (induction), 25-200 mcg/kg/min (infusion)
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Agent Onset of action
Amides Lidocaine Rapid
Mepivacaine Moderate
Prilocaine Slow
Ropivacaine Slow
Bupivacaine Slow
Esters  2-Chloroprocaine  Very Rapid
Procaine Rapid
Tetracaine Slow
Cocaine Rapid

pK, (36°0)

7.8
7.7
8.0
8.1
8.1
9.1
8.9
8.4
8.7

Max dose
(mg/kg)*

4.5 (7 with epi)
5 (7 with epi)

6 (9 with epi)
2.5 (3 with epi)
2.5 (3 with epi)
9 (15 with epi)

7 (10 with epi)
1.5(2.5 with epi)

1.5

Duration of
action (h)

1-2
1.5-3
1-2
4-8
4-8
0.5-1
0.75-1
3

0.5

Dr Azam’s Notes in Anesthesiology 2013

Drug Direct Indirect Site of action

Ephedrine + ++ o, B

Phenylephrine + o

Norepinephrine + o, B

Dopamine ++ + a, B, D (dopamine receptor)

Ephedrine 2.5-10 mg IV bolus

Phenylephrine 40-100 mcg IV bolus or 20-150 mcg/min infusion
Norepinephrine 0.01-0.1 mcg/kg/min infusion

Dopamine 2-20 mcg/kg/min infusion

Receptor Receptor site action

o-1 Glycogenolysis, gluconeogenesis, constricts vascular smooth muscle, relaxes Gl tract

o-2 Constricts vascular smooth muscle, decreases insulin secretion and norepinephrine
release

B-1 Increases heart rate and contractility, secretion of renin

B-2 Glycogenolysis, gluconeogenesis, relaxes vascular smooth muscle and bronchioles

A-1 Increases renin release, dilates vascular smooth muscle

A-2 Constricts smooth muscle, inhibits norepinephrine release

Dr Azam’s Notes in Anesthesiology 2013

Ondansetron (Zofran) 4 mg IV, may repeat x 1 (0.1mg/kg up to 4mg in children)
Dolasetron (Anzemet) 12.5 mg IV, may repeat x 1

Granisetron (Kytril) 0.5-1mg IV

Promethazine (Phenergan) 12.5-25 mg IV, may repeat x 1

Dexamethasone (Decadron) 4-8 mg IV, best given early during intraoperative period
Droperidol (Inapsine)® 0.625 mg IV, may repeat q 10 minx 3
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e Presence of a beard
o BMI>26 kg/m?
e Missing teeth

e Age>55

e History of snoring

1 MET

2 METS
3 METS
4 METS
5 METS
6 METS
7 METS
8 METS
9 METS
10 METS
11 METS
12 METS

Eating, getting dressed, working at a desk

Showering, walking down eight steps

Walking on a flat surface for one or two blocks

Raking leaves, weeding or pushing a power mower

Walking four miles per hour, social dancing, washing car

Nine holes of golf carrying clubs, heavy carpentry, using push mower
Digging, spading soil, singles tennis, carrying 60 pounds

Moving heavy furniture, jogging slowly, rapidly climbing stairs, carrying 20 pounds upstairs
Bicycling at a moderate pace, sawing wood, slow jumping rope

Brisk swimming, bicycling uphill, walking briskly uphill, jogging at 6 MPH
Cross-country skiing, full court basketball

Running continuously at 8 MPH
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History of heart disease (MI, Q waves on ECG, known CAD)
History of compensated or prior heart failure

History of cerebrovascular disease

Diabetes mellitus

Renal insufficiency

# Clinical risk Surgical Risk Action

factors

0 Any Proceed with surgery

1-2 Intermediate risk surgery Proceed with surgery with heart rate control
Vascular surgery or

3* Intermediate risk surgery Consider cardiac testing if it will change management
Vascular surgery Consider cardiac testing if it will change management
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Preoperative

e Smoking cessation (for at least 8 weeks)
e Treat airflow obstruction (patients with COPD or asthma)
e Give antibiotics / postpone surgery in presence of respiratory infection

e Educate patients about lung-expansion maneuvers
Intraoperative
e Limit surgical duration <3 h

e Avoid pancuronium

e Consider laparoscopic surgical approach
Postoperative
e Encourage incentive spirometry or deep breathing exercises

e [nitiate CPAP (continuous positive airway pressure)

e Consider epidural analgesia / intercostal nerve blocks

N0, Air)

* Source of gases (0,, N,
* Flowmeters
® Vaporizers

® Scavenging system

High pressure system:

e Pipelines and cylinders for the gases delivered
® Fail-safe valve

e Pressure regulator

e Oxygen flush valve

Low pressure system:

* Flowmeters

® Vaporizers

* Flow control valve

e Checkvalve

e Common gas outlet
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Component
Length of upper incisors

Relation of maxillary and mandibular inci-
sors during normal jaw closure

Relation of maxillary and mandibular inci-
sors during voluntary protrusion of the jaw

Inter-incisor distance (mouth opening)

Visibility of uvula

Shape of palate

Compliance of submandibular space
Thyromental distance

Length of neck

Thickness of neck

Range of motion of head and neck

Dr Azam’s Notes in Anesthesiology 2013

Nonreassuring finding
Relatively long

Prominent “overbite” (maxillary incisors anterior to man-
dibular incisors)

Patient’s mandibular incisors anterior to (in front of) maxillary
incisors

<3 cm

Not visible when tongue is protruded with patient in sitting
position (e.g., Mallampati class>Il)

Highly arched or narrow

Stiff, indurated, occupied by mass, or non-resilient
<3 finger breadths or 6-7 cm

Short

Thick (neck size » 17 inches)

Patient cannot touch tip of chin to chest or cannot extend neck

M— Machine
S— Suction
M— Monitors
A— Airway
=V
D—Drugs

S— Special

In preparing a room, most anesthesiologists will use the mnemonic

M.SM.A.IL.D.S.
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Table 12.2 Stages of general anesthesia.

Stage 1 — Amnesia

Stage 2 — Delirium

Patients should follow commands; Respiration pattern typically regular

Period of uninhibited excitation; Patients at risk for laryngospasm; Pupils

often divergent; Respirations often irregular

Stage 3 — Surgical anesthesia Target depth for anesthesia during surgery; Respiration pattern typically regular

Stage 4 — Overdosage

Patients at risk for hypotension and cardiovascular collapse

Table 13.1 Risks of neuraxial anesthesia.

Bleeding
Infection
Nerve injury

Post-dural puncture headache

Failure of block to provide adequate anesthesia

Table 13.2 Contraindications to neuraxial anesthesia.

Absolute contraindications

Patient refusal
Infection in the area of needle puncture
Elevated intracranial pressure

Uncontrolled bleeding

Relative contraindications

Bacteremia
Pre-existing neurologic disease (e.g. multiple sclerosis)
Cardiac disease

Abnormal coagulation studies
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Table 12.3 Action sequence of a general anesthetic.

Air plane analogy

Preflight check

Takeoff

Cruising altitude

Landing

Taxi to the terminal

Anesthesia tasks

Operating room setup
Preoperative patient evaluation
Preoperative medications

Patient monitoring
Induction of anesthesia
Airway management

Maintenance of anesthesia
Maintenance of homeostasis

Antagonism of neuromuscular
blockade
Emergence/extubation

Safe transfer to PACU
PACU orders and discharge

Important points

M.S.M.A.I.D.S

Assessment of medical history
Confirm NPO status

Obtain informed consent

Obtain I.V. access

Administer appropriate preoperative
medications and/or anxiolysis

Place and confirm appropriate monitors
Position patient and pad pressure points
Preoxygenate

Administer induction agent

Place endotracheal tube or other advanced
airway device

Protect patient eyes

Monitor vital signs and maintain appropriate
blood pressure

Ensure amnesia and anesthesia

Monitor blood loss and administer appro-
priate fluids

“Reversal” of neuromuscular blockade
Turn off anesthetic agents

Ensure patient is awake, following
commands, protecting airway and can
ventilate and oxygenate adequately prior
to extubation

Confirm stable vital signs

Monitor airway

Maintain oxygenation

Confirm stable vital signs

Write appropriate order to treat pain,
nausea, vomiting and hyper or hypotension
Give report to PACU staff
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Table 13.3 Summary of upper extremity nerve blocks.

Type of nerve Indications

block

Interscalene Shoulder;
upper arm

Supraclavicular ~ Upper and
lower arm;
hand

Infraclavicular Lower arm;
hand

Axillary Lower arm;
hand

Anatomical land-
marks

Between middle

and anterior scalene
muscles at the level of
Cé (cricoid cartilage)

Between the middle

and anterior scalene
muscles, 1 cm above
the clavicle

2-3 c¢m caudad from the
midpoint of the clavicle

Average
needle depth

1-2cm

2-3cm

6-8cm

4-6 cm

Table 14.4 Example fluid replacement calculation.

Patient and procedure:

Potential complications

Hemi-diaphragmatic
paralysis; Horner’s
Syndrome; epidural spread;
intravascular injection; ulnar
nerve sparing

Pneumothorax (1%
incidence); intravascular
injection

Pneumothorax (much lower
than with supraclavicular);
intravascular injection

Intravascular injection; pro-
longed set-up time; miss the
musculocutaneous nerve

An 80 kg male patient undergoes a 1-h tonsillectomy at 8:00 am after being made NPO at midnight.

Blood Loss:

Estimated blood loss is ultimately 250 ml

Crystalloid vs. colloid choice:

Crystalloid is adequate, no colloid needed for this small volume blood loss. Lactated Ringers is optimal

though saline could be used.

Replacement:

(Calculated from the four parts of Table 14.3.)

Total crystalloid administered is:

120 ml (maintenance for the 1 h duration)

+960 ml (for the NPO deficit)
+750 ml (for the blood loss)

+250 ml (for the third space loss, estimated at 2 ml/kg/h)

=2080 of NS or LR over the 2 h perioperative period.

Postoperative maintenance:

May be 120 ml per hour with adjustments made based on vital signs and urine output.
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Table 13.4 Summary of lower extremity nerve blocks.

Type of nerve
block

Femoral

Lumbar plexus

(Psoas)

Sciatic (posterior
approach)

Sciatic (lateral
approach)

Indications Anatomical land- Average
marks needle depth

Anterior thigh; 1 cm lateral to palpation  3-5cm

knee; medial of femoral artery along

aspect of lower leg  the inguinal ligament

(saphenous nerve)

Hip; anterior thigh; 5 cm lateral from 6-8cm

knee; medial the spinous process

aspect of lower leg  (midline) at the level of

(saphenous nerve) iliac crest

Posterior thigh; Posterior superior iliac 5-7 cm

below the knee
surgery (except
saphenous nerve
distribution)

spine (PSIS); sacral hia-
tus; greater trochanter.
Aline bisecting the
midpoint of the PSIS
and greater trochanter
to intersect with a line
drawn from greater tro-
chanter to sacral hiatus

Between vastus lateralis 6-8 cm
and biceps femoris

muscles, contact femur,

then change needle

angle approx. 45°

Below the knee
surgery (except
saphenous nerve
distribution)

Potential
complications

Intravascular injection;
miss obturator and
lateral femoral cutane-
ous nerves

Epidural spread;
intravascular injection;
retroperitoneal hema-
toma; needle trauma
to kidney

Intravascular injection;
nerve injury

Intravascular injection,
nerve injury, will miss
posterior thigh
(tourniquet pain)

Allowable Blood Loss (ABL) Formula

EBV X (HCTipitiai~ HCTinal) /

where HCTgp,q = lowest acceptable hematocrit

HCTinital

Figure 14.2 Allowable Blood Loss (ABL) Formula.
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Estimated Blood Volume (EBV) Formula
EBV = weight (kg) x average blood volume

Note: Avg. blood volume in adult male = 75 ml/kg

Avg. blood volume in adult female = 65 mi/kg

Figure 14.3 Estimated Blood Volume (EBV) Formula.

Table 16.1 Common intraoperative problems and differential diagnoses.

Problem

Hypoxemia

Hypotension

Differential diagnosis
Low inspired oxygen (FiO,)

Hypoventilation

Disconnection of breathing circuit

Atelectasis

Bronchospasm
Mucus plugging

Right-mainstem bronchial intubation

Pulmonary thromboembolism (PE)

Pulmonary edema

Venous air embolism
Hypovolemia

Relative anesthetic overdose

Vasodilatation from medication

Low cardiac output

Severe bradycardia

Severe tachycardia or arrhythmias
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Remarks
Always start by increasing the Fi0,, and then continue to look for other causes.

May be from opioids, benzodiazepines, or muscle relaxants, which decrease respiratory drive and
muscle strength. If a patient is being ventilated, consider increasing respiratory rate or tidal volumes.

The most common cause of serious hypoxemic accidents.

Often a result of positive pressure ventilation, intubation and/or hypoventilaton. Consider
alveolar recruitment maneuvers.

Consider administering albuterol
Perform suction and alveolar recruitment maneuvers.

Maximum depth for tracheal tubes measured at teeth: females 21 cm; males 23 cm. May
visualize with bronchoscope or auscultate with stethoscope.

This may be diagnosed by a sudden drop in end-tidal CO,, and hypoxemia that does not improve
with 100% FiO,. Often accompanied by tachycardia and hypotension.

May be from fluid overload, diastolic or systolic dysfunction, or myocardial infarction.

Also causes drop in end-tidal CO,, and an increase in end-tidal N,.

Common causes include blood loss or dehydration from preoperative fasting.

Minimal or a decrease in surgical stimulation can lead to relative anesthetic overdose and hypotension.

Opioids, sedatives, and most anesthetics reduce central sympathetic outflow and cause
vasodilatation. Virtually every anesthetic induction or heavy sedation will be accompanied by this
finding. Usually treated with phenylephrine, 40-100 mcg.

Many anesthetics decrease cardiac output. Other causes include congestive heart failure,
myocardial infarction, or tamponade.

This may cause low cardiac output (CO=HR x SV), leading to hypotension.

If atrial fibrillation or flutter becomes too fast, hypotension may result.

Dr Azam’s Notes in Anesthesiology 2013
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Pneumothorax Uncommon, but may spontaneously arise during positive pressure ventilation.
Anaphylactic reaction Most commonly from reaction to muscle relaxants or antibiotics. Give epinephrine to treat.
Sepsis Sudden decreases in blood pressure may result from sepsis.
Hypertension Pain from surgical stimulus Always consider “light” or insufficient anesthesia.
Essential hypertension These patients may be adequately anesthetized, but still markedly hypertensive.
Tourniquet pain Atourniquet can produce a hard, recalcitrant kind of hypertension called “cuff hypertension.”
Light anesthesia Check for empty vaporizers or medication infusors
Hypervolemia Fluid overload from intravenous fluid or blood products; may lead to pulmonary edema and

congestive heart failure in patients with heart disease.

Failure to Kinked endotracheal tube Most likely during ENT or thoracic surgery.
ventilate Biting on endotracheal tube May occur during “light” anesthesia or emergence; Can cause negative pressure pulmonary edema.
Disconnection of endotracheal tube from The most common cause.

circuit or adapter

Complete endotracheal tube obstruction Can occur rapidly in infants/children whose ETT are narrow (especially when no humidification is

from mucus or tissue used). Suction or replace tube.

Hole in endotracheal tube or a punctured cuff Most often during laser airway surgery or tracheostomy. Both surgeries also have risk of airway fire!
High airway Bronchospasm (1) deepen anesthesia, (2) consider neuromuscular blockade, (3) administer beta-agonists,
pressures inhaled or intravenous corticosteroids, theophylline or epinephrine

Kinked endotracheal tube May require the use of an armored (metal spring reinforced) tube to prevent kinking.

Biting on endotracheal tube Consider placing a bite block or mouth gag.

Mucus plugging Common in patients with COPD, asthma and cystic fibrosis. This may require replacement of the ETT.

Stacking or auto-PEEP of mechanical breaths Occurs when the expiratory phase isn’t long enough to allow exhalation. Decrease the respiratory rate.

Dynamic airway obstruction May be from an airway tumor or mediastinal mass, especially after change in patient position.

Table 16.2 Intraoperative hypoxemia: corrective actions.

1. Assure 100% FiO, delivery
2. Hand ventilate to assess compliance and chest excursion
3. Look for any disconnection: circuit, endotracheal tube, connectors
4. Check expired gases for ETCO,
5. Inform the surgical team and operating room nurse if severe
6. Examine the capnograph waveform
7. Inspect the endotracheal tube and circuit for kinking, biting, obstruction
8. Inspect the endotracheal tube for excessively deep insertion (should be 21 ¢cm in females, 23 cm in males)
9. Suction the endotracheal tracheal tube to remove secretions and assess patency or obstruction
10. Perform direct laryngoscopy to verify tube placement in the trachea
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11. Apply recruitment maneuvers to open up alveoli
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Table 16.1 (continued)

Problem

Hypocarbia

Hypercarbia

Hypothermia

Hyperthermia

Differential diagnosis

Obesity or chest wall rigidity

Acute Respiratory Distress Syndrome (ARDS)
Hyperventilation

Leak of CO, in sampling tubing

Massive pulmonary embolus

Hypothermia

Cardiac Arrest

Hypoventilation

CO, insufflation during laparoscopy

Malignant hyperthermia

Hyperthermia

Convective, conductive, radiative,
evaporative losses

Anesthetic effects on hypothalamus

Administration of unwarmed fluid or blood
products

Massive blood loss

Excessive warming

Fever from sepsis or transfusion reaction
Stroke

Neuroleptic malignant syndrome

Malignant hyperthermia
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Remarks

May be difficult to manage. High opioid dose can cause a “rigid chest syndrome.”

A common cause of high mean pressures, especially in the ICU.

May see in anxious (awake) or mechanically hyperventilated (anesthetized) patients.

This may also cause an abnormality in the capnograph waveform or envelope.

Can impair gas exchange, manifesting as a sudden drop in expired CO,.

Most evident in severe hypothermia as during cardiopulmonary bypass.

Impaired circulation and CO, elimination.

Often from opioids, residual neuromuscular blockade, or low respiratory rate/ventilator tidal volumes.
May need to increase minute ventilation to overcome hypercarbia.

Uncoupling of calcium metabolism in mitochondria from a rare (1:15,000) genetic defect in the
ryanodine receptor of the calcium channel

Metabolic rate increases 15% for every degree centigrade.

Convective losses are the #1 cause of heat loss in the OR (skin to air). Heat loss also occurs from
wet drapes and sheets, exposed skin or body cavities, non-heated breathing circuits.

Anesthetics cause impaired central thermoregulation due to effects on the hypothalamus.

Fluids should be warmed by an FDA-approved device.

Difficult to keep patients warm after>1 blood volume has been lost.

Use the air-warming blanket at a room-temperature setting to cool the patient.

Give acetaminophen or ibuprofen in addition to a cooling blanket.

Sudden extreme hyperthermia (>105°F) may be from a stroke to the hypothalamus.

Uncommon side effect of antipsychotic medications (chlorpromazine, haloperidol, olanzepine).

(1) stop anesthetic, (2) give iv dantrolene, (3) call for help (see Appendix B, Malignant Hyperthermia)

Dr Azam’s Notes in Anesthesiology 2013
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Disease Definition

Coronary artery disease Narrowing of coronary arteries from atherosclerosis
Ischemic heart disease Myocardial O, demand not met by coronary blood flow

Acute coronary syndrome / myocardial
ischemia

Term that includes any of the life threatening conditions

below which represent acute myocardial ischemia
Angina pectoris Myocardial ischemia with chest discomfort
Stable angina Exercise induced chronic angina pectoris
Unstable angina Myocardial ischemia at rest or with minimal exertion
Variant angina Discomfort from coronary artery vasospasm

Non-ST-segment elevation myocardial
infarction (NSTEMI)

Myocardial ischemia from a partially occlusive coronary
thrombus

ST-segment elevation myocardial infarc-
tion (STEMI)

(1) Neuroprotection

Myocardial ischemia from a totally occlusive coronary
thrombus

(@) optimization of CBF/CMR balance

(b) control of ICP

(c) temperature regulation (avoid hyperthermia)
(2) Provision of optimal operating conditions, including neuromonitoring and “relaxed” brain
(3) Maintenance of normal glucose and electrolyte balance

(4) Prompt emergence from anesthesia to facilitate neurologic assessment

Dr Azam’s Notes in Anesthesiology 2013

Etiology

Hypotension

Hypoxia

Tachycardia

Vasospasm

Anemia

Thrombosis

Hypovolemia

Treatments

— phenylephrine

- increase the FiO,
— B-blockers

— nitroglycerin

— transfusion

— heparin

— fluid administration

Appearance
Pulse
Grimace
Activity

Respiration

0 Points

completely blue

absent

no response to stimulation
none

none

1 Point 2 Points
extremities blue Pink
<100 bpm »100 bpm

grimaces when stimulated pulls away when stimulated

some flexion moving actively

weak good
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Table 20.1 Classification of obesity.

Obesity class BMI Health risk
Class | (overweight) 25-30 Low

Class Il (obese) 30-35 Moderate
Class Il (severely obese) 35-40 High

Class IV (morbidly obese) 40 Very high

Figure 19.5 Pain pathways for the first and second stages of labor. (From Datta, S. Obstetric

Anesthesia Handbook, 4th ed. Springer, 2006)
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Table 20.2 Epidural catheter placement level for postoperative pain control.

Type of surgery Usual incision Epidural catheter placement

}_. T & Liver, pancreas, spleen, stomach ~ Chevron or upper midline Low thoracic

T Inzuln amd

.!.|.||..;|. o : -7 :
rulined Tl wernally CHE Kidney and ureter Oblique flank Upper lumbar
Colorectal Low midline Upper lumbar
o e "
talone ultake A Bl shime Bladder, uterus surgery Low transverse or low midline  Low lumbar
- [|'||.':'g:.- L:_1.,|1|._."|||:1|Il.|m - ) i
Hernia Inguinal Low lumbar
] /\ Hemorrhoid Anorectal Caudal
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Figure 20.1 Systemic manifestations of obesity. CO = cardiac output; CHF = congestive heart
failure; DM = diabetes mellitus; CAD = coronary artery disease; HTN = hypertension.
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Organ Sympathetics Pain pathways Decrease in renal blood flow
Kidney T8-L1 T10-L1 Decline in glomerular filtration rate
Ureter T10-12 T10-L2 Decline in ADH response
Bladder T11-12 T11-L2 (bladder dome) Decrease in total body water
S2-4 (bladder neck) Decreased ability to conserve sodium
Prostate T11-12 T11-1252-4 Diminished urine concentrating ability
Penis L1andL2 S2-4 Decline in renin-aldosterone levels
Scrotum 52-4 Decreased thirst perception
Testes T10-L2 T10-L1
Irrigating solution  Relative osmolali Advantages Disadvantages
‘ ol v = 2 e (Caregiver available for transport home and postoperative evaluation
Distilled water Very hypoosmolar Tvisibility Hemolysis, hemoglobinemia, . .
e s, T e Patient willingness to go home the day of surgery
Glycine Hypoosmolar LTUPR syndrome  Transient postoperative visual e Co-morbidities: obesity, obstructive sleep apnea, poorly compensated cardiopulmonary disease, chronic
Mt STEOE pain, renal failure, urinary retention, significant neurologic disease (myasthenia, Parkinson’s, dementia)
Sorbitol Hypoosmolar LTUPR syndrome  Hyperglycemia, Osmotic . . i . . . . .
incidence — e Prior anesthetic problems: difficult airway, PONV, postoperative cognitive dysfunction, malignant
Mannitol Isosmolar Not metabolized Osmotic dieresis, may cause hyperthermia, poor pain-control

intravascular volume expansion

‘ ardiovasculan Neurologic Other e Duration of surgery (no absolute cutoff)
Hypertension Confusion/disorientation Hemolysis ° |ntraoperative fluid shifts and bleeding
Arrhythmias Seizures Hyponatremia . . . L. . . . . .
e Risk of serious postoperative complications (bleeding, infection, airway compromise)
Congestive heart failure Unresponsive Hyperglycinemia
Pulmonary edema Visual problems or blindness Hyperammonemia e Extent of postoperative pain and analgesic needs
Hypoxemia

L . e Need for intravenous medications or inability to tolerate oral intake
Myocardial ischemia
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Table 24.3 Common ambulatory procedures. Table 24.5 Unique aspects of Out-of-OR-anesthesia.
* Local lesion removal (cyst, melanoma, breast biopsy/part, mastectomy) 1. Limited anesthesia role in patient selection and preoperative optimization
e Orthopedic procedures not involving major fractures 2. Unfamiliar procedures and proceduralists

e Basic ENT procedures (sinus/tonsillectomy/tympanoplasty, cochlear surgery, single lobe thyroidectomy) . . . R

3. Remote locations with limited equipment availability
e Limited plastics procedures (blepharoplasty, scar revision)
4. Enhanced role of nonanesthesia support staff
e Limited urologic procedures (cystoscopy, biopsy, vasectomy, circumcision)

. Gr r ntial for miscommunication
e Ophthalmologic procedures (excluding vitrectomy and enucleation) 5o (e [P D sco unicatio

e Limited GYN procedures (hysteroscopy, D&C/D&E, cone biopsy, tubal ligation) 6. High expectations for patient satisfaction, clinical efficiency, and accommodation

Table 24.4 Procedure exclusions for outpatient management. Table 24.6 Anesthetic options for Gl endoscopy procedures.
e Requires drain or nasogastric drainage tube to be placed Option A:
o Hysterectomy, bowel resection, neck dissection 1. Nasal cannula oxygen 2-4 L

e Oral medications inadequate for postoperative pain control 2. Midazolam (1-4 mg) IVP

. . . 3. Glycopyrrolate 0.1-0.3 mg IVP
o Joint replacement, mastectomy, major abdominal surgery LA &

4. Propofol/ketamine (1 mg/mL) infusion @ 80-150 mcg/kg/min propofol after 0.8—1.4 mg/kg bolus at

e May require postoperative bladder catheterization dlvefen

o Ventral hernia repair, bladder tumor resection, ureteral stent Comment: Low likelihood of apnea, limited hemodynamic effects, modest analgesia, and possible ketamine

. . . . . side effects
* Frequently requires intraoperative or postoperative transfusion

o Hysterectomy, ORIF femur Option B:

e Expectation of postoperative electrolyte shifts 1. Nasalcannula oxygen 2-4 L

o Parathyroidectomy, pituitary resection 2. Propofol infusion (120-200 mcg/kg/min) after 1-2 mg/kg induction bolus

. . 3. Consider addition of fentanyl 25-100 mcg for highly stimulating procedures
e Requires hourly patient assessment
Comment: high doses of propofol as sole agent may induce apnea when bolused, no analgesic properties,

o Free-flap, craniotomy, patients with severe sleep apnea sole agent provides clean anesthetic, and rapid emergence
Option C:

1. Preoxygenate with 100% O, via facemask
2. Deliver high FiO, via Mapleson circuit attached to patient with lubricated nasal trumpet
3. Propofol/remifentanil (2 mcg/mL) infusion at 60-120 mcg/kg/min propofol after 0.6—1 mg/kg bolus

Comment: high likelihood of intermittent apnea, profound analgesia and blunting of reflexes, may be best suited
to chronic opioid or benzodiazepine users or patients undergoing painful procedures with high anesthetic
requirements, and greater hemodynamic side effects than A or B
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Table 25.3 Trauma blood protocol. Table 25.4 Massive transfusion protocol.
e 0-negx 2 units, then e Thaw 4 units FFP and 1 unit Cryoprecipitate

. e Crossmatch 6 units PRBC and 1unit Platelets
e O-posif

o Male e Deliverto OR

— Cooler #1:4 units PRBC

— Cooler #2:2 units PRBC+ 3 units FFP
e (Continue with O-neg — Bucket: Cryoprecipitate + Platelets

o Obviously non-child bearing age

e Continue to replenish coolers/bucket until told to stop

Table 26.1 Classification of peripheral nerves. . . .
Abnormal Pain Descriptor Definitions

Fiber Diameter Conduction
class (um) Myelin velocity (m/s) Innervation Function
Allodynia The perception of pain by a stimulus that is not normally painful
hidlple 2=l et yo=iy Afferelnt et el AP e Hyperalgesia The enhanced perception of pain by a normally painful stimulus
muscle
L Dysesthesia Abnormal sensations experienced in the absence of stimulation
Abeta 5-12 +4++ 30-75 Afferent from cutaneous  Vibration, light
mechanoreceptors touch and pressure Paresthesia An abnormal sensation (e.g. burning, pricking, tickling, or tingling)
Agamma  3-6 ++ 12-35 Efferent to muscle Muscle tone
spindles
Adelta 1-5 ++ 5-30 Afferent pain and “Fast”, sharp, Table 26.3 Common oral opioid pharmacodynamics and dosing.
thermoreceptors intense, lancinating X . » X
et v - . . Equianalgesic oral Initial !)osmg
T Opioids Half-life  Duration (h) doses (mg) dose (mg) interval (h)
B 3 + 3-15 Preganglionic sympa- Autonomic function Codeine 3 3-4 80 30-60 4
thetic efferent Hydromorphone 2=5) 2=5) 2 2-4 4
C 0.2-1.5 - 0.4-2.0 Afferent pain and “Slow”, dull, Hydrocodone 1-3 3-6 10 575 46
thermoreceptors burning, achy pain,
Oxycodone 2-3 3-6 7 5-10 6
touch, pressure,
temperature, Methadone 15-30 4-6 10-20 20 6-8
postganglionic Morphine 2-3.5 3-4 10 10-30 3-4
autonomic Propoxypene 6-12 3-6 43-45 100 6
Tramadol 67 3-6 40 50 4-6
348
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Mild to moderate hypertension ® Beta blockers (labetalol, esmolol, metoprolol) Medications ® Neostigmine, edrophonium
e Calcium channel blockers (nicardipine) ¢ Phenylephrine, norepinephrine
e Nitro paste e Opioids
e Hydralazine e Succinylcholine
Severe or refractory hypertension e IV antihypertensive infusions  Betablockers
(consider intra-arterial BP monitoring) - Nicardipine ® Local anesthetics
- Nitroglycerine e Ganglionic blockers
- Nitroprusside e High spinal/epidural anesthesia
Physical causes e Carotid sinus massage
* Gagging
Noxious stimuli * Pain, anxiety e Rectal exam

e Endotracheal tube

® Increased ocular pressure
e Distended bladder

e Distended bladder
Physiologic derangements * Acidosis e Stimulation of pharynx
* Hypoxemia
® Hypotension and hypovolemia
e Hypoglycemia ¢ Hypoxemia
¢ Increased intracranial pressure
* Myocardial ischemia

Metabolic derangements e Severe acidemia

Medications e Beta adrenergic vasopressors
. Dopamine _
¢ Dobutamine

* Bronchodilators

Anesthetics o (e Hypoxemia

* Isoflurane Metabolic derangements

Cerebral hypoperfusion

Extremes of age

Emotionally significant operations
Presence of intraoperative recall
Scopolamine or atropine
Substance abuse

Pain, nausea, pruritus
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Characteristic

Most Physiological
Rich in Na

Rich in K

Correct Acidosis
Corrects Alkalosis
Avoided in Liver Failure
Cautious use in RF
Glucose Free

Sodium Free
Potassium Free

Type of Fluid

RL

NS,DNS

Isolyte P,M

RL, Isolyte-P
Isolyte G

RL, Isolyte G

RL, Isolyte P,G,E
NS,RL

Dextrose 5% 10%
NS, DNS, Dextrose
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Rapid Assessment of Airway: FUN - M - MAPing with MOANS, RODS, BANGS, Assessment of risk factors for aspiration
& difficulties for removal of airway maintenance device.

Assessment

Test

Face

Unusual or deformed facies, any obvious abnormality in face, beard, Syndrome - Pierre-robin Syndrome,
klippel-Feil, Goldenhar and Fetal Alcohol.

Upper Incisors

Absent, Loose Protruding

Nose

Nasal Patency

MMAP”ing

Mallampati Class Il & IV.

Measurements: 3-3-1;
*Thyromental span = < 3 fingers breath, Mouth Opening = < 3, Jaw Protrusion = <1 cm or upper lip bite
test.

A-O extension ( in absence of C-Spine precautions), Inability to adequately to flex & extend the atlanto-
occipital joint.

Pathology in the mouth & Upper airway. Swellings in and around the airway H/O snoring & stridor.

MOANS (Specific for BMV)

Mask Seal, Obesity/Obstruction, Age > 55, No teeth, Stiff lungs

RODS (Specific for
supraglottic devices)

Restricted mouth opening, Obstruction in upper airway, Disrupted upper airway e.g trauma, intra-oral burns,
Stiff lungs (Poor compliance)

BANG (specific for surgical
airway)

Bleeding tendency, Agitated patient, Neck scarring and flexion deformity, Growth or vascular abnormalities
in the region of the surgical airway

Factors for higher risk of
aspiration.

NPO status & Full stomach, GE Reflex, Pregnancy, Obesity Hiatus Hernia, presence of Ryle’s tube.

Difficulties during and after
removal of airway
maintenance device.

Any cause encountered as above
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Diagrams

Bain’s Circuit:

Classic LMA:
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Intubating LMA:

w

> Lhds Fastrach™ ETT

—
|

Epiglattic
Elevating Dar Handie
|""‘||
|}
Cuff ].

\\ if}-"’i Airway Tube

Fig. 8. Laryngeal mask airway LMA FasTrach. LMA ET Tube is placed in the airway tube. The
tip of the ET tube protrudes under the epiglottic elevating bar. (Courtesy of LMA North
America, Inc; with permission.)

iGel:

Fpeinihc e

Caral end o
(Garily b Eharral

Sot posinfatablié ol .-'""'-‘-

Fig. 19. i-gel supraglottic airway device. (Courtesy of i-gel Intersurgical Ltd, Wokingham, 353
Berkshire, UK; with permission.)
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Pulse Oximeter Graph:

10 Aladin Cassette:
EH
e Ea S e g=t R~k
E 1 Methemoglobin - .
& - );[: &3
§ Oxyhemoglobin T« -
s =
i wwﬁdb_ _ il 3
R emoglobin :-*-.. ; LY.
? . P e Bt e e
Carboxyhemoglobin
-01 1 ¥ 1 1 J T I T T T 1
600 640 680 720 760 800 840 880 920 9460 1000
Log?t Wavelength (nm)

Simple diaphragm pressure regulator:
'
CONTROL DIAL s
‘D 5 ‘A}L
ey | 28 W2
) ¢ s Z '} 5
GAS 2 R
.~__..-¢'i
T0
m PATIENT

Tec 6 Vaporizer:

LiqQuip E'

||

b=
CARRIER
GAS | &_
» H-Heating element
e O-Orifice
« P-Differential Pressure Transducer
o R1-Resistor

o R2-2nd Resistor
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Bourdon Gauge:
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Pressure Regulator:
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Low Pressure Aneroid Gauge:
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Oxygen failure safety device:
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Oxygen Flush:

ON
S, Button
To Qutiet
~Guard
Ball and Sunng_\‘
O, Inlet OFF
Flow will be 35-75 L/min.
Pressure of 45 to 55 psi.
Ruben Non Rebreathing valve:
! — A

N
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Ruben Non-breathing valve:

Etpiadlies
oo Hoen
";io’i " Gt 2 st
Jn""’ =\ L 5 G ( E

\,
Pactiod e

« Ruben Non rebreathing valve
« Inspiration: 0.8 cm of H20O Inspiratory resistance
« Expiration: 1 cm of water expiratory resistance

AMBU BAG:
L
AMBQ RaAgy (z”)zgofn Qccwﬁﬂval wﬂ")
o) el ‘ ¢ en:::,.
\ U ELTL AT Ky 2 W 2000
RAL <;d' -
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Venturi Mask:

Bernoulli’s Principle:
Venturi mask:

CONSTANT

MIXTORE
Parts: /
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Reservoir Bag:

Cuff wrapping technique

Link 25 System: Functlonal Analy5|s of Mapleson E Circuit:

--------- kxlmﬁncrv Expnsmay 1505 :

J \__sr'rmrou

-
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Waters To & Fro:

Components of the circle system include:
a) Soda lime canister,

b) Unidirectional valves,

c) Fresh gas entry,

d) Y-piece.

e) Reservoir bag.

f) Relief valve,

g) Low resistance interconnecting tubing.
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Capnogram:
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I1l. Absence of Plateau:

)\x\

Seen in:

« Contamination of the expired sample gas
by FGF by placing the sampling unit near
the fresh gas inlet.

» Too high rate of sampling.
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IV. Slanting & prolongation of the
expiratory upstroke:

40 fﬂ"vw

Seen in:

 Obstruction to the ET-tube

« Airway obstruction - E.g. COPD,
bronchospasm

» Acute Asthma

//./ \

/7

-_;——v— —\
|
—

L‘
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Clinical Application:
I. Elevated Base Line:

)

Yo b \
1
(e, /
Ry, L e
{M_ — .
Seen in:

» Rebreathing

« Incomplete expiratory valve
» Exhausted absorbant

« Insufficient fresh gas flow.

« Deliberate addition of FGF.

Il. Elevated base & low rounded peak:
)
v ; 13 '

) '\
(o Pl \

s | v
. —
3 "T;W: —_—

Seen in:
« Too low rates of sampling with a side stream.

360



Diagrams

V. Low end tidal CO2 with good alveolar
plateau:

] 4 +

sy

L1

————

M FETTIY e
\ {

b/
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I

Seen in:
« Hyperventilation
« Increase in dead space ventilation
Decrease temperature
Increased muscle relaxation
Increased depth of anesthesia
Decreased blood flow:

» Decreased CO

« PE

XI. Cardiogenic Oscillations:
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VI. Elevated EtCO2 with good plateau:

e 1 -
T 1
ﬁ:‘O g \ {i
! z
5, |
! T ( -
o
Seen in:
« Hypoventilation
« Increased metabolism
« Increased temperature
« Shivering & convulsions
« Excess of catecholamines
F anll f i {1 ;
I |! N il Release of Tourniquet/
PM“, Hi} Unclamping of a major
St muscle.
i
*Tn., . .
|5 . Exponential decrease in
l )l :: | l“‘ N EtCO2: Sudden
L.~Ll,l,'| At g hypotension, Circulatory
arrest & PE
L +-ﬁ . fl
l Hie ol ‘" I Small air embolus.
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VII. Spontaneous respiratory efforts during
mechanical ventilation:

1

l‘r-—e —tr
VIII. Curare cleft/Notch
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IX. Return of spontaneous ventilation:
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X. Circuit leak during Positive pressure ventilation:
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TEC 5 Vaporizer:
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Waters To & Fro:
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