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I.
INTRODUCTION  (10 minutes).

A.
Opening Statement: The word Orthopedics is derived from two Greek words: "ortho" meaning straight and "paed" meaning child. As the name implies, orthopedics began as the treatment of crippled children by means of rest, splints, and exercise. The American Board of Orthopedic Surgery defines the specialty as; "that branch of surgery especially concerned with the preservation and restoration of the functions of the skeletal system, its articulations and associated structures."  Records tell of the treatment of fractures in Egypt more than 4500 years ago. Mummies have been found with the splints still in place. Some of these splints were made of strips of linen impregnated with a glue-like substance resembling today's modern casts. Hippocrates described many orthopedic conditions and almost all of the principles of treating fractures currently followed are included in his book on fractures.

The development of modern orthopedic surgical 



methods was greatly aided by government expenditures for 


the treatment of crippled and disabled war veterans 

(WW II). While the principles of orthopedic treatment 


have remained relatively constant, the techniques have 


changed rapidly. New techniques and equipment, along 


with instrumentation are continually being developed.  


Thus, no hospital will have the same equipment and 


instrumentation for all orthopedic procedures. For this 


reason, the class will focus on basic techniques,  


equipment, and instrumentation common to all orthopedic 


procedures. 

B.
Objectives.

1.
Terminal Learning Objective (TLO). Given an orthopedic surgical procedure, the Operating Room Specialist will utilize the obtained required supplies and equipment; while performing the role of scrub and circulator, and applying the knowledge of infection control, and principles of movement IAW cited references.

2.
Enabling Learning Objectives (ELOs).

a.
Given a list, choose the correct definitions for orthopedic terms IAW  Berry and Kohn's Introduction to Operating Room Techniques, and Alexander's Care of the Patient in Surgery.

b.
Given diagrams of the human skeleton, identify the ulna, femur, tibia, humerus and the phalanges IAW  Berry and Kohn's Introduction to Operating Room Techniques, and Alexander's Care of the Patient in Surgery.

c.
Given a list, select the supplies, equipment, and instruments commonly used for orthopedic surgery IAW  Berry and Kohn's Introduction to Operating Room Techniques.

d.
Given a list, select the special considerations specific to the use of x-rays in orthopedic surgery IAW Berry and Kohn's Introduction to Operating Room Techniques, and Alexander's Care of the Patient in Surgery.

e.
Given a list, select the reason for surgery, the type of anesthesia, position, prep, drape, instrumentation and sequence of events for a bunionectomy IAW, Kohn's Introduction to Operating Room Techniques, and Alexander's Care of the Patient in Surgery.

f.
Given a list, select the reason for surgery, the type of anesthesia, position, prep, drape, instrumentation, equipment and sequence of events for a knee arthroscopy IAW Kohn's Introduction to Operating Room Techniques, and Alexander's Care of the Patient in Surgery.

g.
Given a list, select the materials used for casting/splinting, requirements of an effective cast, and equipment used to remove a cast IAW Berry and Kohn's Introduction to Operating Room Technique.

h.
Given a list, select the indications , preparation of the patient and the steps of procedure for a closed reduction Berry and Kohn's Introduction to Operating Room Technique.

i.
Given a list, select the potential complications of orthopedic surgery IAW Berry and Kohns Introduction to Operating Room Techniques.

C.
Class Procedure and Lesson Tie-in: This class builds on your basic Anatomy and Physiology classes taught during 91B training. The material will have direct application to Phase 2 clinical procedures.

II.
EXPLANATION:  (90 minutes)

A.
Definitions of Orthopedic Terms.

1.
Reduction - the realignment of broken bones into proper anatomical position.

2.
Immobilization - stabilizing fracture site so healing can occur. May be done externally (i.e. a cast) or internally (i.e. plates and screws).

3.
Closed reduction - fracture is manipulated and properly aligned without an incision into the skin.

4.
Arthroplasty - reconstructive surgery of a joint or joints to restore motion or prevent excess motion.

5.
Chondromalacia - softening of cartilage, as of the 


patella.

6.
Goniometer - instrument used to measure joint movements and angles.

7.
Paresthesia - abnormal sensation, such as burning, tingling, or numbness.

8.
Prosthesis - an artificial substitute for a missing body part.

9.
Splint - temporary device used to support or      



immobilize a body part.

10.
Traction - pulling on a limb or part of a limb.

11.
Osteomyelitis - bone infection/inflammation caused 



by a bacterial infection.

QUESTION: What is osteomyelitis?

ANSWER:
Osteomyelitis is an inflammation of the bone and bone marrow caused by a bacterial infection. It is difficult to control.

12.
Bone Grafts - used to replace missing bone or to 



 fill in a bony defect.

a.
Autogenous Grafts - taken from one part of the patient (i.e. the ileum) and placed in another part of the same patient.

b.
Homogenous (allograft) - comes from a bone bank; taken from a donor (cadaver) patient and placed in another patient.

13.
Circumferential - as in going 360 degrees around an 



extremity when prepping.


14.
Osteotomy - surgical cut into bone.

15.
Hallux valgus - deformity of the foot commonly 



called a bunion.

B.
Major Bones of the Skeleton.

1.
Hip and Leg. (See figure 1 )

2.
Shoulder and Arm. (See figure 2)

3.
The foot. (see figure 3)

4.
The Hand. (See figure 4)

QUESTION: What system provides the shape, support, and protects 


 the vital organs of the human body?

ANSWER: The musculoskeletal system.                
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C.
Orthopedic Equipment, Supplies and Instruments.

1.
Orthopedic Equipment.

a.
Pneumatic Tourniquet. 

(1)
Cuff placed around extremity and inflated to 





insure an operative field free of blood. 

(2)
Comes in different sizes, for different extremities and sizes of patients (child, adult, male, female).


b.
Powered drills, saws and reamers.  Examples:

(1)
Maxidriver - used for large bones.

(2)
Minidriver - used for small bones.

(3)
Sagittal saw - saw blade moves side to side.

(4)
Oscillating saw - saw blade vibrates back and forth, they do not spin around.

(5)
Reciprocating saw - saw blade moves forward and back.

(6)
Reamers - Used to enlarge the medullary canal of long bones.

c.
Power sources for drills/saws/reamers:

(1)
Compressed gases (nitrogen or air)

(2)
Electricity.

(3)
Batteries.

d.
Pulse lavage - used to irrigate open/contaminated wounds (See figure 5).

e.
Fracture table - used for fracture reduction, 




casting, and orthopedic surgery. (See figure 6)
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f.
Image intensifier (C-Arm)- a fluoroscopic (continuous) x-ray which is often used in fracture reduction, allowing the surgical team to observe the movement and alignment of the bones on a television monitor (See figure 6).

g.
Portable X-ray machine - used to take single films, motorized with wheels.  

2.
Orthopedic Supplies.

a.
Esmarch bandage.

(1)
Used with a tourniquet and made of elastic; wrapped around an extremity to squeeze (or milk) blood out of the extremity.

(2)
After blood is squeezed out of extremity, tourniquet is inflated to keep blood out.

b.
Implants.

(1)
Used to temporarily or permanently stabilize or replace bones, joints, or tendons.

(2)
They are made of stainless steel, cobalt, titanium alloy, silicone, polyester and silicone.

(3)
Examples:

(a)
Plates and screws.
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(b)
Rods and nails - for placement in the shaft (intramedullary canal) of a bone. (See figure 7).

(c)
Total joint components (femoral head, acetabular cup for hip, etc).

(d)
Pins and wires.

c.
Bone cement - used to fixate prosthesis in place.  




3.
Orthopedic Instrument Sets.

a.
Major (large bone) orthopedic set - used mainly for surgery on the large long bones (femur and humerus)  and for back surgery.

QUESTION: What instrument set would be used to gain access to the 


 fracture site?

ANSWER: A minor ortho set.

b.
Minor orthopedic set - used mainly for soft tissue. 

c.
Small bone set - may also be called hand and foot set. Used for procedures on smaller bones such as the tibia, fibula, radius, ulna, and ankle.

d.
Knee set. 

e.
Shoulder set.

f.
Amputation set. 

g.
Fusion/bone graft instruments - instruments needed to take an autograft.

h.
Total joint sets - different sets for different joints.

D.
Special Considerations for X-rays in Orthopedic Patient 

Surgery.

1.
X-rays are used on most orthopedic procedures.

2.
X-ray equipment may need to be draped if it will be used in or near the sterile field.

a.
Special covers are made to drape the x-ray machine/C- arm. 

b.
Have sterile cassette covers available to drape

x-ray cassettes for portable x-rays.

5.
Devices should be available to protect staff and patients from radiation.  

a.
Lead apron or shield.

b.
Lead thyroid shield.    

c.
Lead gloves.

QUESTION:
How can we take x-rays in the OR if the film is unsterile without contaminating the field?

ANSWER:
X-ray cassette covers (sterile) should be available.

E.
Bunionectomy (metatarsal osteotomy or arthroplasty).

1.
Reason for surgery.

a.
To remove a soft tissue or bony mass (a bunion)from the first metatarsal head (joint at the base of the great toe) and restore alignment of the great toe.

b.
Bunions are often due to a hereditary or structural defect in the foot, but may be made worse by wearing ill-fitting shoes, pointy-toed shoes, or high heeled shoes.

2.
Anesthesia - general or regional.

3.
Position - supine.

4.
Prep - circumferential, from toes to thigh.

CAUTION: If a tourniquet is used, care should be taken to insure            the prep solutions do not collect under the cuff.  

NOTE:
Due to the risk of bone infection, extremely rigid         
  

adherence to aseptic technique is practiced in 


 
orthopedic surgery.

5.
Drapes - extremity drape.

6.
Instrumentation.

a.
Hand and Foot set.

b.
Micro sagittal saw.

c.
Power wire driver - Kirschner wires.

7.
Sequence of events for a Bunionectomy.

NOTE:
Bunionectomies may be done using several methods (see figure 8) only one will be discussed.
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a.
An incision is made over the first metatarsal joint of the great toe.

b.
The joint capsule is exposed.

c.
Excess bone or soft tissure is removed from the  first metatarsal head using a saw or a bone chisel.

d.
One third of the proximal phalanx is removed using a power oscillating saw.

e.
Wound is irrigated and closed.

f.
Kirschner wire fixation may be used to maintain alignment of the digit. 

g.
Dressings and elastic bandages are applied.

F.
Knee Arthroscopy.

NOTE:
Arthroscopies can be done on many joints.

1.
Reason for surgery - injuries/abnormalities within the joint, includes:                

a.
Torn meniscus.

b.
Torn ligaments.

c.
Foreign/loose bodies.

d.
Chondromalacia - soft damaged cartilage.                   

e.
Damage from wear and tear.

2.
Anesthesia - spinal or general.

3.
Position - supine; end of the bed may be lowered so that the lower legs are dangling (held or controlled by the surgeon).

4.
Prep - circumferential from toes to thigh.

5.
Drape - extremity drape.

6.
Instrumentation and equipment:

a.
Instrumentation.

(1)
Arthroscope (different sizes for different joints).

(2)
Arthroscopy set which contains:

(a)
Light cord.

(b)
Sheath/cannulas -allow for insertion of arthroscope; also hollow tubes for inflow and outflow of irrigation.

(c)
Trocars - to facilitate placement of cannulas.   

(d)
Probe/blunt hook - Used to explore the joint and lift cartilage, ligaments, etc. 

(e)
Arthroscopy Scissors.

(f)
Grasping and biting forceps.
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b.
Equipment:

(1)
Video setup includes the camera and light cord. 

(2)
Irrigation pumps.

(3)
Arthroscopy suction or extra suction canisters.

c.  Special instruments for specific procedures in knee.

(1)
Power-driven shavers, used to trim cartilage and bony defects.

(2)
ACL set - for anterior cruciate ligament (ACL) repair.

(3)
PCL set - for posterior cruciate ligament (PCL) repair.

(4)
Meniscal stitcher - for repair of torn meniscus.

d.
Irrigating solutions - normal saline or lactated Ringers. Used to:

(1)
Expand the joint.

(2)
Keep visual field clear of blood and debris.

7.
Sequence of events for a knee Arthroscopy.

a.
Solution may be injected into the joint using a syringe and needle.

b.
Irrigation inflow cannula is inserted through a small stab wound; irrigation is started and joint is expanded.

c.
The sheath with sharp trocar is inserted through a stab wound at the selected arthroscope entry site.
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d.
The sharp trocar is replaced with a blunt obturator

and the sheath is advanced into the joint.

e.
The arthroscope is inserted and outflow tubing is connected to the arthroscope sheath.

f.
The camera is attached to the arthroscope to allow for projection of the image on a television.

g.
Problem is located and damaged tissue is removed as needed using forceps or shavers.

h.
Additional instruments are inserted through stab wounds or an operating channel in the scope.

i.
The joint is thoroughly irrigated.

j.
Wounds are closed with nylon or undyed Vicryl.

k.
A local anesthetic may be injected.

l.
Band-Aid or gauze dressing , Webril, and 4 inch and 6 inch Ace bandages are applied.

G.
Requirements of an Effective Cast, Casting/Splinting Materials and Equipment used to Remove a Cast. 

1.  Requirements of an effective cast.         

a.
Holds bones in line until healing can take place.

b.
Must not be too loose or too tight.

(1)  Too loose and it won’t be effective.

(2)  Too tight and it will cut off circulation.

c.
Signs that cast may be too tight.  

(1)   Swelling.

(2)   Numbness/paresthesia.

(3)   Discoloration (skin turning blue, or darker).

(4)   Temperature changes (toes and fingers).

(5)   Pain.

2.
Casting Materials. 

a. Two Types.

(1)
Plaster of Paris.

(2)
Fiberglass-lighter and thinner than plaster.

b.  Padding Materials.

(1)
Webril.

NOTE:  Webril is the most commonly used padding.

(2)
Stockinette.

(3)
Orthopedic felt.

6.
Equipment needed for Cast Removal.

CAUTION: Cast should be cut outside the operating suite if 



possible. If the cast must be cut in the O.R., care 


should be taken to limit the spread of cast dust.  

a.
 Cast saw.

NOTE:  Some cast saws have a vacuum attachment for OR use.

b.
 Cast spreader.

c.
 Bandage scissors.

H.
Closed Reduction of a Fracture.

1.
Indication -a simple fracture that can be reduced by manually realigning the bones.  Internal fixating devices are not required to maintain alignment. 

2.
Anesthesia is usually needed to prevent pain and to relax skeletal muscles, thus making the reduction easier.

3.
Preparation of patient - skin prep is not usually required and drapes are not routinely used because no incision will be made.

4.
Sequence of events for a closed reduction.

a.
Patient is positioned by surgeon.

b.
Extremity is manipulated until the fracture is reduced.

c.
X-rays are taken for verification of reduction and a cast is applied to maintain reduction.

I.
Potential complications of Orthopedic Surgery.

1.
Infection - requires removal of implants, if present.

2.
Edema - swelling.

3.
Fracture non-union - bone must touch bone to heal or a fibrous (soft tissue) union may occur. (may require a bone graft).

4.
Hemorrhage.

5.
Fat embolus - fat in bone marrow is released into the circulatary system and lodges in the lung causing death.

6.
Deep vein thrombosis - vessel wall injury, and venous stasis (pooling of blood) leading to release of emboli (blood clots).

7.
Compartment syndrome - increased venous pressure caused by constriction of tissues in a muscle compartment by unyielding fascial coverings.  Ischemia (lack of blood) over 6 hours may lead to permanent tissue damage.

a.
Compartments in forearm and lower leg may require fasciotomy (surgical opening of compartment).

b.
Nerves, vessels, soft tissue and muscles may necrose. 

8.
Implant breakage, loosening, wear, and mechanical complications.

9.
Bone necrosis (death) - occlusion (fracture disrupts blood vessels in the bone) of nutrient metaphyseal (near ends of bones) arteries. 

J.
Questions from Students.

III.
SUMMARY (5 minutes)

A.
Review of Main Points.

1.
Definitions for orthopedic terms. 

2.
Diagrams of the human skeleton and the major bones of the body.

3.
Supplies, equipment, and instruments commonly used for orthopedic surgery.

4.
The special considerations specific to the use of 

x-rays in orthopedic surgery.

5.
The sequence of events for a Bunionectomy.

6.
The sequence of events for a knee Arthroscopy.

7.
Materials used for casting/splinting, requisites of an effective cast, and equipment used to remove a cast.

8.
Indication, patient preparation, and steps for a 



closed reduction.

9.
Potential complications of orthopedic surgery.

B.
Closing statement:  Your role as an operating room specialist during orthopedic procedures is of the utmost importance. You must be constantly aware of your responsibilities to the patient and to the surgical team.  The ultimate goal is to restore function and rehabilitate the patient so he/she can have a full and useful life.

ANNEX

INSTRUCTIONAL AIDS

Power Point Presentation

1.
Power point presentation, “The Role of the Operating Room 

Specialist in Orthopedic Surgery” is located in file

“564f.ppt.”

