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Introduction to Anesthesia (3 periods)

COURSES PRESENTED TO: 301-91D10, Operating Room Specialist.
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RELATED SOLDIERS MANUAL TASK: 081-837-0041, 081-0837-000, and 081-0837-002.

STUDY ASSIGNMENT: After class study M 27NON2340D-1.

PERSONNEL: One operating room qualified instructor (66E 5K, 91D3/4H, or GS-7 and above.)

INSTRUCTIONAL AIDS: Presenter, Television, Power Point Slides (see Annex A).

TROOP REQUIREMENTS: None.

TRANSPORTATION REQUIREMENTS: None.

RISK ASSESSMENT LEVEL: Low.

SAFETY REQUIREMENTS: None.

This lesson supersedes LP NONZ340D0502.

METHOD OF INSTRUCTION: Conference.

I.  INTRODUCTION  (15 minutes).

A. Opening Statement: Pain is a perceptual phenomenon, a disturbed sensation causing suffering or distress.  The attempts to relieve human suffering are as old man himself.  A Babylonian clay tablet from 2250 B.C. gave a remedy for a toothache.  The ancient Egyptians and Arabians used sleep producing inhalation agents, made from plants, for painful procedures.  Unfortunately most of the patients died because the dosage was uncontrolled.  These early medical pioneers also produced unconsciousness by compressing the carotid arteries of the neck.


Army surgeons have always contributed to advancement of medicine.  During the development of combat medicine, military surgeons
 dulled the pain of surgery by compressing the vessels and nerves at the surgery site.  They also found that soldiers found half frozen in the snow
 had a higher threshold for pain.  The subsequent use of refrigeration anesthesia was seen as late as World War II.


The origins of modern anesthesia can be traced to Joseph Priestly's experiments with nitrous oxide (N20).  Though it was primarily used at parties, "laughing gas" was discovered to be an excellent anesthetic when persons injured while using N20 at parties did not feel the pain. The first use of ether was in 1842 in Georgia.  In 1846 N20 was use in Boston for tooth extractions.  Chloroform was first used in 1847 on the English Queen Victoria, during her labor and delivery.


Since that time, refinements in anesthesia have been tremendous.  Improved inhalation and 
injectable agents, improved patient monitoring capabilities, 
techniques, and extra corporal circulation make safe operations of 6 to 24 hours possible.


Today modern anesthesia enhances patient recovery, and operating team effectiveness.  A better understanding of the anesthetic process will
 enable you, as a member of the operating team, to function in support of the operative procedures to which you are assigned.

B. Objectives.

1. Terminal Learning Objective (TLO).

Condition:  Given specific anesthesia classifications.

Action:  Identify the duties of the circulator as they relate to specific anesthetic classifications.

Standard:  IAW cited references.

C. Class Procedure and Lesson Tie-in:  This class relates to all classes on the role of the operating room specialist in all surgical specialties.  It will be directly applicable during phase II clinical procedures.

II.  EXPLANATION (80 minutes)

ELO A.

Condition:  Given a list of anesthesia related terms and the definition of each.

Action:  Match the term to the definition.

Standard:  IAW Alexander’s and Berry and Kohn’s.

A.
Terminology.

1. Anesthesia- loss of feeling or sensation (especially sensation of pain)

2. Analgesia- lessening of pain.

3. Anesthetic- an agent that produces local or general loss of sensibility.

4. Anesthetist- a person trained to administer an anesthetic. (nurse anesthetist, Certified Registered Nurse Anesthetist [CRNA]).

5. Anesthesiologist- a physician who specializes in the field of anesthesia.  

6. Induction-the period from the beginning of the administration of the anesthetic until the patient is unconsciousness and stabilized at the level of stabilized anesthesia.

7. Endotracheal - Within the trachea, an endotracheal tube may be placed into the trachea to maintain the airway during loss of consciousness.

a. Intubation-insertion of endotracheal tube.

b. Extubation-removal of endotracheal tube.

8. Inhalation - taking air or vapors into the lungs.

9. Intravenous – The act of delivering drugs into the vein.

10. Intramuscular – The act of delivering drugs by injection into the muscle.

11. Intrathecal – within the spinal canal.

12. Premedication (premed)- drugs given to the patient in advance of the operation to allay anxiety, produce amnesia, dull awareness of the OR environment, diminish secretions, and raise the pain threshold.

13. Narcotic – Drug derived from opium or opium-like compounds that depresses the central nervous system thus relieving pain and producing and producing sleep.

14. Tranquilizer – A drug that acts to reduce mental tension and anxiety without interfering with normal mental activity.

15. Analgesic – A drug that relieves pain. (i.e. aspirin, anti-inflammatory etc.)

16. Anticholinergics – An agent that blocks parasympathetic nerve impulses.

17. Depolarizing – A reversal of charges at a cell membrane; an electrical change in an excitable cell in which the inside of the cell becomes positive in relation to the outside. (i.e. Succinylcholine)

ELO B. 

Condition: Given a list of factors.

Action:  Select those considered when determining the choice of anesthesia.

Standard:  IAW Berry and Kohn’s and Goldman.

B. Factors Determining the Choice of Anesthetic.

QUESTIONS: What factors could affect the choice of anesthetic?

ANSWER: The following factors are used to decide which anesthetics should be used.

a. Age of patient
b. Physical, mental, and emotional status

c. Height and weight

d. Comorbid condition

1.
A disease coexisting with the primary disease.

e. Current medication

f. Allergies

g. Substance abuse

h. Emergency conditions

i. Presence of complicating systematic disease of the concurrent drug therapy, as determined by the American Society of Anesthesiologist Classification (ASA)
C. ASA Classifications

(1) Class I - no systemic disease - a healthy male having an arthroscopy
(2) Class II - mild to moderate systemic disturbance - overweight person, smoker, controlled hypertensive patient
(3) Class III – severe systematic disturbances which impact on their daily life (brittle uncontrollable diabetic)

(4) Class IV – severe systematic disorders that are threatening; not necessarily correctable by surgical means – wide spread means (vascular disease)

(5) Class V – moribund patient – one who is not expected to live 24 hours (organ donors) 

j. Previous anesthesia experience

k. Anticipated procedure

l. Position required

m. Patient preference

D. Anesthesia involves the administration of potentially lethal drugs and gases.

ELO C.  

Condition: Given the appropriate information.

Action: Select the definition, advantages, disadvantages, and methods of administration.

Standard: IAW Berry and Kohn’s.

E. Local Anesthesia

QUESTION: What is local anesthesia?

ANSWER: The definition of local anesthesia is:

1. Definition- a drug is injected into the superficial tissues, applied to the mucous membranes, or placed into the open wound of a specific area.  The drug depresses the superficial nerves in the area and blocks the conduction of pain impulses.  The patient remains conscious.

2. Advantages

a. Nonflammable.

b. Less equipment required, more economical

c. Patient remains conscious

d. Suitable for patients with full stomachs (i.e. obstetrics and emergency surgery), outpatient surgery, minor procedures, and procedures when it is necessary for the patient to be awake and cooperative.

e. The surgeon can administer the anesthetic without an anesthetist.

3. Disadvantages.

a. Not practical for all procedures

b. Variations in response to the drugs.

c. Possible overdosage (could be fatal).

d. Patients are awake which means they can hear and see; this could lead to apprehension

4. Types

a. Topical

b. Injection

1. Intramuscular

5. Local anesthetic agents

a. Procaine Hydrochloride (HCL) – Novacaine

b. Chloroprocaine HCL- Nesacaine

c. Tetracaine HCL- Pontocaine

d. Lidocaine HCL- Xylocaine

NOTE: Lidocaine is the most widely used local anesthetic agent.

e. Mepivacaine HCL- Carbocaine

f. Bupivacaine HCL- Marcaine

NOTE: Bupivacaine is second only to lidocaine as a local agent of choice.

6. Sample Procedures.

QUESTION: What minor procedures can be performed using local anesthesia?

ANSWER:

a. Breast biopsies

b. Hernias

c. Cataracts

d. Septoplasty

e. Carpal tunnel release

f. Any minor procedure that can be performed within the time constraints of the local agent, and can be tolerated by the patient.

ELO D.
Condition: Given the appropriate information.

Action: Select the definition, advantages, disadvantages, administrative procedures, and uses of the various types of regional anesthesia.

Standard: IAW Berry and Kohn’s and Goldman.

F. Regional Anesthesia

1. Definition- a drug is injected into or around a nerve or group of nerves at a given point to block the conduction of pain impulses.  The injection is at a distance from the operative site, and a wider, deeper area is anesthetized than with a local infiltration agent.  The patient remains conscious.

2. Types of Regional Anesthesia

a. Peripheral nerve block- the anesthetic is injected into a specific nerve or group of nerves proximal to the proposed surgical site.

1. Agents used, most local agents previously discussed - lidocaine quite frequently.

2. Advantages

i. Nonflammable

ii. Less equipment than general anesthesia, more economical

iii. Patient remains conscious.

iv. Suitable for patients with full stomachs (i.e. obstetrics and emergency surgery), minor procedures, and outpatient surgery.

v. Surgeon can administer anesthesia without an anesthetist.

3. Disadvantages

i. Not practical for all procedures limited by time, area, and location of surgery.

ii. Variations in response to the drugs

iii. Possible overdose (could be fatal)

iv. Some patients get anxious when awake during the procedure

4. Uses

i. Digital block (i.e. - finger case)

ii. Hand block (Example - finger case)

iii. Axillary (arm) block (Example - wrist and arm cases)

iv. Foot/ankle block (Example - podiatry cases)

b. Spinal anesthesia- a technique of regional anesthesia in which the agent is injected into the subarachnoid space. To desensitization of the lower abdomen, perineal area, and legs results.

1. Agents used- local anesthetic agents commonly used include lidocaine and bupivacaine; current trends involve the use of narcotics.

i. Advantages

(2) Patient is conscious

(3) Gag reflex intact

(4) Nonirritating to the respiratory system

(5) No difficulty with airway problems

(6) Excellent muscle relaxation

ii. Disadvantages

(1) Circulatory depression may lead to hypotension and tachycardia

(2) Agent cannot be removed after injection

(3) Nausea and vomiting possible

(4) Danger of infection or trauma to spinal column.

(5) Allergic reaction

(6) Possibility of hemorrhagic shock

QUESTION: What is an infection of the nervous tissues in the spinal column called?

ANSWER: Spinal Meningitis

iii. Administration Procedure

1. Position patient

(a) Lateral position – the most common, patient's back is on the edge of he table and parallel to it.  The knees are flexed onto the abdomen.  The head is flexed to the knees (the fetal position)

NOTE: The positions are used to open the interspace between vertebrae thus allowing easier introduction of the spinal needle.

(b) Sitting position - patient sits on the side of the table.  Feet rest on stool, spine is flexed, arms are crossed and resting on a pillow, and chin is lowered to sternum

(c) Kraske position - patient is placed face down on table.  Middle of table is elevated to raise patient's hips and buttocks.  Used mainly for hypobaric spinals

2. Circulator supports, reassures, and observes patient

3. Skin is cleansed

NOTE: Aseptic technique is very important.  The anesthetist wears gloves.  Antimicrobial agents are used to clean the patient's skin.

4. Spinal is performed using a disposable spinal tray

5. After spinal is set, the patient is carefully positioned for the procedure

iv. Uses

1. Lower abdominal procedures

2. Inguinal procedures

3. Lower extremity procedures

4. Caesarean sections

5. Urologic procedures.

ELO E.  

Condition: Given the appropriate information.

Action: Select the advantages, disadvantages, and methods of administration, basic procedures, and uses of general anesthesia.

Standard:   IAW Alexander’s, Goldman, and Berry and Kohn’s.
E. General Anesthesia

1. Definition- the use of intravenous and/or inhalation agents to produce general insensibility to include: unconsciousness, analgesia, reflex inhibition, and muscle relaxation

2. Methods of administration

a. Inhalation agents- induced by various gases or liquids (vapors) administered directly into the lungs by means of a mask or endotracheal tube attached to the anesthesia machine via a breathing circuit

b. Intravenous agents- placed into the venous circulation via a secured intravenous catheter (IV)

3. Advantages

a. Permits an unlimited operative field

b. No time limitations

c. Patient unconscious

d. Maximum muscular relaxation

e. Almost all procedures can be performed

4. Disadvantages

a. Some impairment of pulmonary function accompanies general anesthesia

b. Liver and kidneys are affected by general anesthetic agents

c. More complicated than local or regional anesthesia

d. Agents may cause nausea, emesis, or systemic complications

e. More expensive than local or regional anesthetics

f. Waste anesthetic gases involves risk to the OR team

5. Basic procedure

a. IV started

b. O2 inhalation

c. Induction with an intravenous agent or inhalation agent

d. IV neuromuscular blocker administered 

e. Endotracheal intubation

f. Anesthesia maintained with inhalation and intravenous agents

6. Agents used

a. Intravenous

1. Induction agents

i. Sodium Pentathol

ii. Brevital

iii. Valium

iv. Versed
v. Ketamine- a dissociative agent
NOTE: Ketamine disrupts the associative pathways in the brain, therefore, the patient's eyes remain open and they appear to be awake.  However, they are anesthetized and amnestic.

2. Narcotic analgesics

i. Morphine Sulfate

ii. Meperidine (Demerol)

iii. Fentanyl (Sublimaze).

NOTE: There are derivatives of Fentanyl also used in anesthesia.

iv. Supplementary agents

v. Diazepam (Valium) – tranquilizer

vi. Etomidate (Amidate) – hypnotic agent

b. Inhalation agents

1. Nitrous Oxide (N20)

2. Volatile liquids.

NOTE: Volatile liquids are vaporized for inhalation by oxygen, acting as a carrier via the vaporizer system of the anesthesia machine.

i. Halothane (Fluothane)

ii. Enflurane (Ethrane)

iii. Isoflurane (Forane).

NOTE: The advantages and disadvantages of inhalation agents are entirely relative.  The most important factor influencing the safe administration of the anesthetic is the skill of the anesthetist.

7.  Stages

a. Stage 1 – initial administration of agent to the loss of consciousness

b. Stage 2 – from the loss of consciousness to the onset of regular breathing and loss of eye reflex (also known as the excitement stage)

c. Stage 3 – begins with the onset of regular breathing and lasts until cessation of respiration, is divided into four plains and is the considered the stage of surgical anesthesia.

d. Stage 4 – begins with the cessation of respiration to circulatory failure that leads to death.

8. Uses- General anesthesia is used for almost all operations, and is necessary for all upper abdominal and thoracic procedures

NOTE: All operations on children are performed under general anesthesia.

ELO F.
Condition: Given the appropriate information.

Action: Select the responsibilities of the Operating Room (OR) Specialist during induction, the surgical procedure, and emergence from anesthesia.

Standard: IAW Alexander’s, Goldman, and Berry and Kohn’s.
F. Responsibilities of the Operating Room Specialist During Anesthesia

1. During induction

a. Circulator

1. Stand at the patient's side

2. Maintain patient safety

i. Safety strap applied

ii. Arms secured

iii. Provide emotional support

iv. Assist the anesthetist

1.
Pass the ET tube

2. Observe monitors

3. Performs Sellick's maneuver.

NOTE: Sellick's maneuver is performed by applying gentle
 backward pressure to the cricoid cartilage during intubation to allow visualization of the vocal cords and occlude the esophagus, to prevent regurgitation of stomach contents.

4. Assist in securing the ET tube

5. Maintain a quiet environment

b. Scrub- maintains a quiet environment.

NOTE: A quiet environment is very important to prevent patient over stimulation and possible laryngo/bronchospasm.

2. During the procedure

a. Circulator

1. Observe the color of blood.

NOTE: A darkening of the blood's color could indicate poor oxygenation.

2. Observe suction and sponges for indications of excessive bleeding (ensure the anesthetist has a clear line of sight to suction containers 
and discarded (soiled) sponges

3. Maintain a quiet environment

QUESTION: Why is a quiet environment important during the case?

ANSWER: The anesthetist monitors many of the patient's vital signs by auscultation and the anesthesia monitors have audible alarms, it is important that the anesthetist not be distracted by outside noises.

4. Assist the anesthetist - the
 anesthetist is required to stay at the head of the table and often needs circulating support

5. Maintain patient safety- safety straps applied, bony prominence padded, reposition patient gently

b. Scrub

1. Observe the color of blood

2. Observe tissue manipulation

NOTE: Pressure exerted on the patient during the case by the scrubbed members of the team can affect the patient's overall condition (i.e. bradycardia can be caused by pressure exerted on the eye and extra ocular muscles, and traction on, or rapid decompression of the abdominal viscera can cause hypotension).

3. During emergence from anesthesia

a. Circulator

1. Maintain quiet environment

2. Keep instruments sterile

3. Maintain patient safety

4. Suction available

5. Provide warm sheets/blankets

6. Assist with movement and transportation

b. Scrub

1. Maintain quiet environment

2. Keep instruments sterile

ELO G.
Condition: Given the appropriate information.

Action: Select the duties of the scrub and circulator during anesthesia-related emergencies.

Standard: IAW Berry and Kohn’s.

G. Anesthesia Related Emergencies/Responsibilities

1. Local anesthesia emergencies

a. Anaphylactic shock

b. Toxic blood levels

2. Regional anesthesia emergencies

a. Injection/absorption of drug into blood stream

b. Trauma to surrounding structures

3. General anesthesia emergencies

a. Broncho/laryngospasm

b. Vomiting/aspiration

c. Extensive blood loss

d. Cardiac arrest

e. OR specialist responsibilities

f. Circulator

1. Get assistance

QUESTION: Why is a quiet environment important during the case?

ANSWER: The anesthetist monitors many of the patient's vital signs by auscultation and the anesthesia monitors have audible alarms, it is important that the anesthetist not be distracted by outside noises.

i. OR supervisor/floor coordinator

ii. Supervising anesthesiologist

2. Resuscitative equipment

3. Maintain patient safety

4. Assist as directed

i. CPR

ii. Obtain needed supplies and equipment

iii. Other duties as directed

g. Scrub

1. Maintain sterility

2. Observe for contamination.

NOTE: When the emergency is over the scrub needs to know what supplies were contaminated and need to be replaced.

3. Assist a surgeon when required.

H. Questions From Students.

III.
SUMMARY
(5 minutes).

A. Review of Main Points

1. Terminology

2. Factors determining the choice of anesthesia

3. Local anesthesia

4. Regional anesthesia

5. General anesthesia

6. Responsibilities of the operating room specialist during anesthesia

7. Anesthesia related emergencies

B. Closing Statement: It is hoped that none of us will have to have a surgical procedure, but if we did, it nice to know that there are people who are trained to eleviate the potential pain legally and safely.  One may think that as the operating room technician he/she doesn’t have anything to do with anesthesia procedures, but it is important to have an understanding of the procedures in order to help safeguard the patient from hazards which could occur during the nursing time, which the technician is continually a part of.

ANNEX A

INSTRUCTIONAL AIDS

Included in the class box is a 3½” floppy, which has the power point, slides for this presentation. 
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