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Safety in the Operating Room (3 periods)

COURSE PRESENTED TO: 301-91D10, Operating Room Specialist Course.

PLACE:  Classroom.

REFERENCES:

Atkinson, L. & Fortunato, N., Berry and Kohn’s Introduction to Operating Room Technique.  8th ed. 1996.

Meeker, M. & Rothrock, J., Alexander’s Care of the Patient in Surgery. 10th ed. 1995.

RELATED SOLDIER’S MANUAL/MOS TASKS: None

STUDY ASSIGNMENT: None

STUDENT UNIFORM AND EQUIPMENT: Uniform of the day.

TOOLS, EQUIPMENT AND MATERIALS: M 27NONZ226E-1, 0798

PERSONNEL: One primary instructor, (MOS 91D3/4H, 66F, GS-7 or above).

INSTRUCTIONAL AIDS: 486 CPU/ Power point and monitor/LCD projector (see annex A).

TROOP REQUIREMENTS: None

TRANSPORTATION REQUIREMENTS: None

RISK ASSESSMENT LEVEL: Low
SAFETY REQUIREMENT: None

METHOD OF INSTRUCTION: Conference

                                   
*This Lesson Plan supersedes LP 27NONZ226E, 0797

I. INTRODUCTION (5 min)

A. Opening Statement: Health care facilities operate in a unique environment. Unlike other services, providing medical care demands human performance with no margin of error, 365 days a year, 24 hours a day, with no downtime, holiday or lapses in service. The Operating Room of a hospital has more potential hazards to ones health and safety than the average construction site.  During the past years, we have seen vast changes in medical technology. We also have come face to face with diseases that pose a formidable challenge to health care providers.  Negative publicity from unsafe practices can easily damage a facility’s competitive position; safe conditions can enhance patient care and attract new patients.  Our best protection against any hazards is to know what dangers are present, and work to reduce risks from these hazards.

II. Objectives

A. Terminal Learning Objective 

	Condition:
	Given the appropriate information



	Action:
	Identify the appropriate actions to prevent or reduce the potential hazards to health safety



	Standard:
	IAW cited references


B. Enabling Learning Objective

	Condition:
	Given a list of safety features and guidelines



	Action:
	Select those applicable to electrical equipment



	Standard:
	IAW Alexander’s


1. Electrical Considerations.

a. Electrical safety features.

(1) Isolated power system – An assembly of electrical devices that provides local isolated power, a single grounding point, and distinctive receptacles.

(2) Line isolation Monitor - Continually checks the hazard current from an isolated circuit to ground.(Kohn’s, p 251)

a. Reduces the hazard of shock, cardiac fibrillation, or burns from the flow of electrical current until the defective device is located.(Kohn’s, 

b. Accidental grounding of persons in contact with a exposed metal does not cause current to flow through the individual. .(Kohn’s, p252)

c. Equipped with an alarm that is activated when inadvertent grounding of isolated circuits has occurred; alerts personnel to a dangerous situation.(Kohn’s, p252)

b. Guidelines for the safe use of electrical equipment.

(1) All personnel involved with caring for surgical patients must be thoroughly familiar with equipment.(Kohn’s, p 12)

(2) All electrical equipment should be inspected for safety and proper functioning prior to the first case of the day. (Kohn’s, 253)

(a) Check for frayed or broken power cords, for properly functioning power switches, and for grounding.

NOTE: Never place liquids on an electrical unit.  A spill could cause an internal short circuit.

(b) All electrical cords should be of adequate length to reach the outlet without the need of an extension cord.
(c) Kinks and curls should be removed from electrical cords before they are plugged into outlets.
(d) Handle the plug, not the cord, when plugging in or unplugging the cord.

(e) All machines should be turned off when plugging into or unplugging from a power receptacle, and when attaching cords to a machine.(Kohn’s, p 252)

(f) Never roll equipment over cords.  Cords should always be removed from pathways before equipment such as a bed or machine is moved.

(g) Defective equipment - Tagged and removed from the O.R. and notify NCOIC.

(3) All personnel must be familiar with the procedure for prompt removal from use and expeditious repair of defective equipment.

(4) A bio-medical technician prior to use in the O.R inspects all electrical equipment.  All equipment is inspected semi-annually and labeled with an inspection sticker.
	Condition:
	Given a list of safety features and guidelines



	Action:
	Identify those applicable to lasers



	Standard:
	IAW Berry and Kohn’s


2. Types of Laser’s and Safety.

a. LASER is an acronym for light amplification by stimulated emission of radiation. 

b. Focuses light upon atoms to stimulate them to a high point of excitation, thus causing them to radiate energy.

c. Common types of LASER’s.

(1) The carbon dioxide laser – Uses a mixture of carbon dioxide, nitrogen, and helium molecular gases.  Emits an invisible beam(kohn’s, p 174)

(2) The Argon Laser –Argon ion gas emits a blue-green light beam. (kohn’s, p 173)
(3) The Neodymium Laser (YAG Laser) - Nd: YAG is the acronym for neodymium, yttrium, aluminum, and garnet. Emits an invisible light beam. (kohn’s, p 174)

(4) Excimer Laser– organic molecular bonds are broken up by a photochemical reaction, a cool laser energy is emitted. (kohn’s, p 175)

(5) Krypton Laser – krypton ion gas emits a red- yellow light beam. (kohn’s, p 174)

(6) Potassium Titanyl Phosphate (KTP) Laser – The KTP crystal emits a green light beam. (kohn’s, p 174)

(7) Ruby laser – The ruby crystal emits a red light beam. (kohn’s, p 175)

c. Safety Precautions

CAUTION:  Lasers may permanently damage vision!  Appropriate eye protection is the most important step in laser safety.

(1) Each member must be acutely aware of the many controls needed to prevent accidental injury.

NOTE: Personnel working with laser must be attend a laser course and become certified to use the machine.

(2) Protect the eyes - all personnel in the room, including the patient, will wear appropriate eye protection that provides protection from:

(a) Top and bottom

(b) Both sides

NOTE: Different types of lasers require different safety glasses.

CAUTION:  Handle safety goggles carefully to prevent damage. Scratches or pitting in the lenses of safety glasses can negate eye protection.

(2) Post warning signs on entry doors.

(3) The laser key is never left in the machine during storage.  Store key separately.

(4) Glass (windows, glass cabinet doors) must be covered or have non-reflective surfaces.

(5) Have moistened lap sponges or towels available to cover areas next to tissue that the laser is to be used on, to absorb heat and reduce fire risks.

(6) Use smoke evacuating suction device.

(a) Run during active laser use.

(b) Run for 20 to 30 seconds after active laser use.

(7) Surgical team members wear special masks whenever a laser is in use.  Toxic substances, including carcinogens and viruses, may become airborne in the smoke plume created by the laser (especially CO2 and contact Nd: YAG lasers).

(a) Tight fitting

(b) Filters less than 0.1 microns.  This will filter out smaller particles, such as viruses and virus particles, than regular masks.

(8) Do not use alcohol based prepping solutions due to their flammability, i.e. isopropyl alcohol or tinctures.

(9) During a case, place the laser in "Standby" or "Stop" mode whenever it is not being used.

(10) Foot pedal.

(a) Only the surgeon should have control of the foot pedal.

(b) All other foot pedals for equipment should be moved away.

(11) Non-reflective instruments should be used in or near the laser beam to prevent:

(a) Reflective burns

(b) Reflective fires

QUESTION: What types of prepping solutions should NOT be used for a laser procedure?

ANSWER: Any flammable solutions such as isopropyl alcohol or tinctures.

	Condition:
	Given the appropriate information



	Action:
	Identify the contributing factors of fires in the OR



	Standard:
	IAW Berry and Kohn’s


3. Fire Safety

d. Combustible - a substance capable of reacting with oxygen to burn if ignited.

e. Flammable - any gas or liquid that will burn or is capable, when ignited, of maintaining combustion, including oxygen.

QUESTION:  Name the three components that are required for a fire to take place.

ANSWER:  Flammable agent, supportive agent, and ignition agent.

f. Flammable Agents – 

(1) Alcohol

(2) Acetone

(3) Pressurized gases (considered explosive, but classified as flammable agent under pressure).

g. Supportive agent – Oxygen

NOTE: Most hazardous situations in surgical suites are caused by the combination of electrical equipment and combustible materials found there.

h. Ignition agents.

(1) Electrical spark (from a piece of equipment).

(2) Electrostatic spark (from personnel).

(3) Laser

(4) Light cords and cables.

	Condition:
	Given the appropriate information



	Action:
	Select the fire safety preventive measures used for controlling flammable, supportive, and ignition agents



	Standard:
	IAW Berry and Kohn’s


4. Preventive measures.

a. Maintain humidity level between 50 - 60%, this will reduce the static electricity.

NOTE: All fires should a matter of prime concern in the oxygen- enriched atmosphere in the O.R.. 

b. Wear outer garments that are anti-static.

(1) Cotton

(2) Paper (gown, drapes).

c. Daily equipment inspection.

d. Proper air-conditioning or ventilating systems.

	Condition:
	Given a list of safety measures



	Action:
	Select those used for storing, transporting, and handling pressurized gases



	Standard:
	IAW Berry and Kohn’s


5. Safety Measures for Pressurized Gases.

i. Storage.

(1) "NO SMOKING" signs posted.

(2) Ventilated and cool area.

(3) Tanks stored with valve protection cap in place.

(4) Cylinders, whether empty or full, are chained upright and secured to a wall or stored in appropriate racks.

(5) Full and empty cylinders are stored in the same general storage area and are secured separately.

(6) Empty cylinders must be removed from the O.R. immediately, taken to the storage area, and exchanged for a full one.

(7) Storage areas for flammable gases and materials will have explosion proof electrical features.

QUESTION:  When are gas cylinders required to be secured?

ANSWER:  All times, whether empty or full.

j. Transportation.

(1) Never drag, drop, roll or carry cylinders over shoulders.

(2) Use cylinder cart or hand truck with chain restraint.
(3) Do not allow cylinders to be struck or strike each other.

(4) Do not handle or use a leaking cylinder.

(5) Secure valve protection cap.

k. Handling

(1) Do NOT use grease or oil on the valve.  This may interfere with the workings of the valve.

(2) Clear valve, by slightly opening the valve, before attaching gauge.  This will remove any dust that accumulates in the valve opening.

(3) Brass wrenches are used when attaching or detaching lines.  These will NOT cause a spark if it is accidentally hit against the tank.

	Condition:
	Given the appropriate information



	Action:
	Identify the potential injuries, effects, and preventive measures for anesthetic agents



	Standard:
	IAW Berry and Kohn’s


6. Anesthetic Agents

l. Potential injuries and effects.

(1) Possible fetal injury (first trimester).

(2) Possible liver damage (Flourane).

NOTE:  You will receive more information on anesthetic agents during the anesthesia class.

b. Preventive measures.

(1) Use "low flow" anesthetic system that greatly reduces the volume of waste gas.

(2) Anesthetic machines should have a waste gas scavenging system.

(3) Maintain distance from source/equipment during induction, if possible.

(4) Air exchanges.

(a) Air in the room is re-filtered 20 - 30 times per hour.

(b) Air in the room is replaced with fresh air 5 times per hour.

	Condition:
	Given the appropriate information



	Action:
	Identify the potential injuries, effects, and preventive measures for radiation exposure



	Standard:
	IAW Berry and Kohn’s


7. Radiation exposure.

m. Potential injuries and effects.

(1) Sterility

(2) Anemia (injury to bone marrow)

(3) Fetal injury

(4) Cataracts

(5) Cancer

b. Preventive measures.

(1) Stay out of the direct beam of radiation and as far away as possible.

(2) Staff during the use of x-ray or radioactive implants wears leaded aprons and thyroid shields.

(3) Careful handling and periodic examination of leaded garments can ensure the integrity of shielding.

(a) Inspected by preventive medicine on regular basis.

(b) Replace as soon as integrity of garment is compromised.

(c) Store hanging on an IV pole or a special rack in the appropriate storage area.

CAUTION: Folding lead lined garments or shields cause the lead lining to crack and break.

(4) Periodic radiation safety classes and the monitoring of staff by preventive medicine.

QUESTION:  What is the proper storage method for lead lined garments?

ANSWER:  Hanging, never folded

	Condition:
	Given the appropriate information



	Action:
	Identify the potential injuries, effects, and preventive measures used in preventing other occupational injuries in the OR suite



	Standard:
	IAW Berry and Kohn’s


8. Other Occupational hazards

n. Latex sensitivity/allergy

(1) There are two responses that a person can have with latex products.

(a) Systemic - a severe reaction to latex coming in contact tissue (mucous membranes, peritoneum, pleura or pericardium) during a surgical procedure may causes anaphylactic shock or death.

(b) Local - less severe and occurs when latex comes in contact with the skin, causing a rash, itching, redness, and burning.

(2) Sources

(a) Surgical gloves

(b) Catheters

(c) Drains

(d) IV tubing

(e) Endotracheal tubes

(3) Preventive measures

(a) Ask patient if they are allergic to latex.

(b) Use non-latex products if an allergy is identified.

b. Burns

(1) Sources.

(a) Autoclave

1 Steam

2 Jacket metal

(b) Electrosurgical unit (Bovie).

(2) Preventive measures.

(a) Close door tightly before activating the sterilizer.
(b) Open door only when the exhaust valve registers zero.

(c) Stand behind door and open slowly to avoid steam escaping around the door.
(d) Ensure correct placement of Bovie pad on patient.

c. Lifting injuries.

(1) Potential injuries.

(a) Injury to patient (if dropped).

(b) Injury to personnel.

(c) Damage to equipment.

(2) Preventive measures - Use proper body mechanics when reaching, lifting, or moving patients or heavy articles.

(a) Use an adequate number of personnel when lifting heavy patients.
(b) Always lift with the knees and not with the back.
(c) Keep objects close to the body when lifting.
(d) Do NOT twist at the waist when lifting heavy objects.

(e) Use any lifting aid available to lift or move heavy objects.

d. Falls.

(1) Sources.

(a) Wet floors

(b) Electrical cords and equipment

(c) Carelessness or hurrying

(2) Preventive measures.

(a) When floor is wet use caution sign "WET FLOOR".

(b) If in a hurry, walk briskly, but do not run.

(c) Avoid walking backwards.

(d) Tape down and secure loose cords.

C. Class Procedure and Lesson Tie-In: All classes pertaining to the duties of operating room personnel and the physical layout of the O.R. suite involve safety issues.

D. Questions from students.

III. SUMMARY  (5 min).

A. Review of Main Points.

1. Agencies for industrial safety.

2. Electrical safety precautions.

3. LASER safety.

4. Fire safety.

5. Pressurized gases.

6. Safety when using anesthetic agents.

7. Safety when using radiation.

8. Other sources of occupational injuries.

B. Closing Statement: As an operating room technician you must always be aware of the many hazards to the health and safety of the patients as well as yourself. You must know and be able to realize the possible dangers and be able to correct or prevent them from occurring.
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