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      Open Reduction and Internal Fixation (4 periods)

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

PLACE: Simulated Operating Room.

REFERENCES:

Atkinson, Lucy Jo and Fortunato, Nancymarie. Berry and

Kohns Introduction to Operating Room Technique. (9th 

ed.) 2000 St. Louis: Mosby Chapter 37, page 709-735. 

Fuller, Joanna R. Surgical Technology Principles and 

Practice. (3rd ed.) Philadelphia: W.B. Saunders 

Company. Chapter 23, 1994.

Meeker, Margaret and Rothrock, Jane. Alexander’s Care of the 

Patient in Surgery. (11th ed.) 1999 St. Louis: Mosby             Chapter 22, page 793-911.  

RELATED SOLDIERS MANUAL/MOS TASKS: Task #’s 081-837-0008, 

081-837-0021, 081-837-0027. Found in STP 8-91D 14-SM-TG, Soldiers Manual and Trainers Guide 91D Operating Room Specialist (Skill Levels 1/2/3/4/5). 13 Aug 93.

STUDENT UNIFORM AND EQUIPMENT: Uniform of the day.


STUDY ASSIGNMENT: Before class study M 27NONZ565F.

PERSONNEL: Six primary OR qualified instructor (66E5K, 91D3/4, or GS-7 or above).

INSTRUCTIONAL AIDS: Presenter, television, diskette(see Annex A). Demonstration supplies and equipment(see Annex B). Practical exercise equipment and supplies(See Annex C). Equipment and supply list (see Annex D).

TROOP REQUIREMENTS: None.

RISK ASSESSMENT: Low.

SAFETY REQUIREMENTS: Instructors must remain alert and keep a close watch while the students are handling powered equipment.

_______________
* This LP supersedes LP 27NONZ450D, 0298
TYPE OF INSTRUCTION: Conference(1st period), demonstration (1st half of 2nd period), and practical exercise (2nd half of 2nd period 3rd thru 4th period).

I.
INTRODUCTION (5 min).

A.
Opening Statement: The field of orthopedics is 


concerned with the diagnosis, care and treatment of 

disorders of the musculoskeletal system. There are many 

different types of musculoskeletal injuries and a wide 

variety of ways to repair them. Today we will be 


performing a simulated open reduction and internal 

fixation of a fracture. Internal fixation devices are 

used to stabilize or immobilize fractures while they 

heal. These devices consist of different types and 

sizes of 
screws, plates, nails, and other hardware 

that may be either temporary or permanent. This is a 

constantly changing field and the technological 


advances in the equipment and implantable devices 

require a sharp mind to keep up with the changes today. 

B.
Objectives.

1.
Terminal Learning Objective (TLO).

Given a simulated patient and operating room, the 


Operating Room Specialist will assist in the 



performance of an Open Reduction Internal Fixation 


(ORIF) of an ankle fracture by demonstrating 



knowledge of the small fragment set, special 



orthopedic equipment and supplies, and the 




sequence of events in the surgical procedure IAW 

with the cited references.

2.
Enabling Learning Objective (ELOs).

a.
Given a list, select the definitions and /or 



functions of the anatomical structures of the 



musculoskeletal system IAW Operating Room



Technique , 8th ed. p 656-657.

b.
Given a list, select the definition of closed

              

reduction, open reduction with internal 



fixation, and open reduction with external    

fixation IAW Surgical Technology Principles




and Practice , 3rd ed. p 426-427.

c.
Given pictures, and a list select the names 




and uses of the instruments of the small 




fragment set IAW Alexanders Care of the





Patient in Surgery , 10th ed. p 781.

d.
Given a list, select the names, uses and the 

special considerations, for the special 




supplies and equipment necessary to perform 




an ORIF of an extremity IAW Surgical 





Technology Principles and Practice , 3rd ed. 



p 427-438.

e.
Given the necessary supplies,equipment, and 




the assistance of a team member, perform the 



draping of an extremity IAW Alexanders Care 




of the Patient in Surgery , 10th ed. p 742-



747.

f.
Given the necessary supplies and equipment, 




assist the surgeon in the repair of a simple 



extremity fracture IAW Alexanders Care of the 



Patient in surgery , 10th ed. p 783-784.

C.
Class Procedure and Tie-in: This practical exercise is 

directly related to classes you’ve had or will receive 

such as draping for an operative procedure, roles of 


the OR Specialist in Orthopedic Surgery and Open 



Reduction and Internal Fixation.

II.
Explanation (40 min). 

A.
The Musculoskeletal System.

1.
Definition- The structures that provide the bony 



shape, support, stability, and protect the vital 



organs.

2.
Anatomical Structures of the Musculoskeletal 



System.

a.
Bones- Specialized form of dense, compact, 





and hard connective tissue.

(1)
Cortical bone/Cortex- The outer layer of 




bone, hard and strong but slightly 




elastic.

(2)
Cancellous bone- Spongy, porous bone 




tissue surrounded by the cortex.


b.
Periosteum- Strong fibrous membrane covering 



bones except at the joints.

c.
Joints- The area where two bones meet or come 



together.

(1)
Synovia- Thick, clear fluid that 





lubricates and nourishes a joint.

(2)
Joint capsule- Tough fibrous tissue 




surrounding the joint. 

d.
Cartilage - A smooth, somewhat hard, 





compressible connective tissue at the end of 



bones.

e.
Ligaments- Bands of fibrous connective tissue 



connecting bone to bone and cartilage to 




bone.

f.
Tendons- Bands of strong, flexible fibrous 




tissue that attach muscle to bone.

g.
Muscle- A type of tissue composed of 





contracting cells or fibers that cause 

movement.

B.
Methods of Fracture Management.

Question:
What are some ways of externally stabilizing a 



fracture?

Answer:
Casting and traction.

1.
Closed reduction- Manipulation of the bones 





to create proper alignment without making an 



incision into the skin.

2.
Open reduction with internal fixation- 





Through an incision in the skin, the bones 




are aligned and held in place by implanted 




devices such as pins, nails, screws and 




plates.

3.
Open reduction with external fixation- 





Through an incision the bones are internally 



manipulated and held in place by a device 




applied outside the body, such as a cast or 




traction.

C.
Basic Instruments of the Small Fragment Set.
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1.
Depth Guage- Used to measure the depth of the 



hole drilled in order to select the 





appropriate sized screw.       
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2.
Tap- Used to cut threads into hard bone prior to 



inserting a screw.
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3.
Tap sleeve- Used to ensure that the tap is 




maintained at the proper angle when entering bone.  
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4.
Tap handle- The tap is attached to the handle 



so that threads may be manually cut into hard 



bone.  

[image: image5.png]



5.
Drill bit- Used to make holes in bone for screws, 


pins, and other implants (variety of sizes). 
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6.
Reduction forceps- Used to reduce or bring 




together small fragments in a fracture.        
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7.
Bone holding forceps- Used to hold bone fragments 


together while the screws or pins are being 




inserted.  
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8.
Hexagonal screwdriver- Used to insert screws,

coupler is used to pick up and hold screws 




too small and difficult to handle with your 




hands.

D.
Special Orthopedic Equipment and Supplies for an ORIF.

NOTE: There are many different types of equipment and supplies 
 used based on the surgeon’s preference. These are some of 
 the more commonly used for basic orthopedic procedures.

1.
Power Equipment and their special considerations.

a.
Drills- Can be hand or power driven, and are 



used to drill holes for screws or pins.

b.
Saws- Power driven, and used to cut through 




bone.

c.
Special considerations.

(1)
Heat generated by powered equipment can 




damage bones (scrub should drip small 





amounts of saline on the bone to 






decrease heat and control bone dust).

(2)
Soft tissue can be caught in rapidly 





moving drill tips. Use retractors or 





guards to protect soft tissue.

(3)
Disconnect electric powered equipment 





from power source when not in use.

(4)
Handle power cords/hoses with care.

(5)
Inspect power equipment for problems 





prior to attaching the power source.

(6)
Ensure all attachments are well seated 





prior to use.

(7)
Operate, clean and sterilize all power 





equipment IAW the manufacturers 






instructions.

CAUTION: Power cords and hand piece to drills and saws should not 
    be cleaned in a washer sterilizer or sonic cleaner 
    unless specifically stated by the manufacturer.

2.
Pneumatic tourniquet- External device used to 



temporarily reduce circulation to an extremity and 


provide the surgeon with a near bloodless field.

3.
Surgical hand table- Extension placed on the OR 



table to provide the surgeon with a large sterile 


area, mainly used on procedures of the hand, wrist 


and arm.

4.
Soft tissue set- Sometimes called a cutdown set,

is used to gain access to the fracture site (minor

basic set).

5.
Impervious drapes/stockinette- Used to isolate the 


affected limb. Impervious because of the large 



amounts of irrigation commonly used in orthopedic 


surgery.

6.
Internal Fixation devices (implants).

NOTE: Instrumentation used to implant a fixation devices must be 
 of the same material as the device being implanted.

QUESTION: Why aren’t different metals mixed within an implant?

ANSWER: They may react chemically with each other and weaken both 
   components.

a.
Description- Surgical steel or a steel alloy 



devices used internally to stabilize the 




fracture while it heals.

b.
Examples.

(1)
Pins- Placed across two small bones 





fragments such as in the hand, wrist, or 




ankle.

(2)
Nails- Driven through the medullary 





canal the length of a long bone such as 




in the femur, to stabilize a fracture.

(3)
Plates- Placed across two large bone 





fragments and held in place by screws.

(4)
Screws (two types)- Placed across the 





fracture ends of small bones and also 





used to attach a plate to bone.

(a)
Cancellous screws have large heads 

and are partially threaded.

(b)
Cortical screws are threaded the 






length of the screw.

III.
Demonstration (25 min)

NOTE:The instruments and supplies will be set up prior to the 
start of the demonstration. The demonstration will be set up 
for fifty students and will consist of the the instructors 
draping the extremity and conducting the surgical procedure. 
Following the demonstration the students will be broken into 
two groups, the first group will remain upstairs for draping 
and the second group will go downstairs for the surgical 
procedure. The groups will trade places at the completion of 
their exercise.

E.
Draping of the Extremity.

1.
Place first sheet under the extremity and over 



unaffected leg to above the knees.

2.
Create a 4-inch cuff on second sheet and place 



under the extremity overlapping the first sheet 



and covering the unaffected leg up to the groin.

3.
Pass a hand towel folded lengthwise in thirds and 


a towel clip to the surgeon for the tourniquet.

4. 
Pass stockinette to the surgeon so that he can 

grasp the extremity with it.

NOTE: After unrolling stockinette, the surgeon will place         the extremity on the field.

5.
Secure a sheet and create another 4-inch cuff, 



place on top of leg and with cuff down and even 



with cuff of the sheet under the leg.

6.
Pass four towel clips one at a time to secure top 


sheet to bottom sheet.


   

7.
Bring remaining drapes to the OR table to assist 



in draping the rest of the body as required.

F.
Assist the Surgeon in the Repair of Extremity Fracture.

1.
Move back table and mayo stand into position.

  

2.
Pass instruments as requested to make the incision 


and expose the fracture site.

3.  
Pass elevators to remove periosteum from bone.

4.
Pass bone holding clamps to reduce the fracture.

    
5.
After the fracture is reduced, the surgeon will 



select the appropriate bone plate. The number of 



holes in the plate will determine the number of 



holes to be drilled and the number of screws that 


will be used. 

   
6.
Load drill with appropriate drill bit as per 



request of the surgeon.

NOTE: The initial preparation and testing of drills will be done 
 as part of your initial setup in Phase 2 (clinical). Drills 
 may be placed on the mayo stand or in a basin on a single        ring stand based on the surgeons preference.

CAUTION: Drills should be disconnected from power source or 
    
    placed on safe and covered when not in use for an 

    
    extended period of time. Drills will be tested again 
          after loading any bit or blade. 

7.
Use chuck key to ensure that the bit is securely 



tightened.

NOTE: Based on the manufacturer, the drill may or may not require 
 a chuck key.

CAUTION: Never point the drill in anyones direction when 
   
    
    testing. 

  
8.
Test drill before passing by activating the 


          trigger.

9.
Pass surgeon the bone plate that was selected 



earlier.

10.
Pass drill and correct guide for drill bit to 



drill screw hole. 

NOTE: The size of the drill bit used will determine the diameter 
 of the screw used and the depth of the hole in mm will the 
 determine the length of the screw.


11.
Pass depth gauge to measure the depth of the screw 


hole.

12.
Pass tap and sleeve.

13.
Check and pass the proper sized screw as per 



request of the surgeon.

NOTE: The surgeon will request cancellous or cortical screws           based on the type of bone in which it will be placed.

14.
Repeat steps B 10 through 14 until all screws have 


been inserted. 

15.
During the case, record the size, type and number 


of all screws and plates used.

16.
At the end of the procedure, inform circulator of 


the size, type and number of all screws and 




plates used.


NOTE: Recording of all implants used in a patient is required by       law.
NOTE: X-Rays may be taken to verify proper alignment.

17.
Pass irrigation and closing sutures as 





appropriate.

18.
Perform closing counts as appropriate.

19.
Prepare dressing as appropriate.

NOTE: A cast or splint may be applied after dressing is in place.

G.
Questions from Students.


IV.
Practical Exercise (125 mins)

A.
Instructor Activities (Group 1).

NOTE:The draping practical exercise will begin by breaking the 
students into five groups of five. The assistant instructors 
will talk the students through draping the extremity for an 
operative procedure.

1.
Set up student work areas for an extremity 




draping.

2.
Assist the students with placement of the drapes 



for a extremity draping procedure.

3.
Each instuctor will observe and instruct the 



students performance at his/her assigned station.

4.
Ensure that draping supplies are prepared for 



group 2.

B.
Student Activities (Group 1).

1.
Students will pair off in their groups and take 



turns draping the patient according to Section 



III, E1 through E7.

2.
Refold and restock supplies for group 2.

C.
Instructors activities (Group 2).
 

NOTE:The surgical practical exercise will begin by placing the 
students into five rooms of five students each. The 

equipment and supplies will be set up by the instructor 
prior to the students coming to the room. 

NOTE:For a real operation the patient would be prepped and 

draped before the procedure begins. For the purpose of this 
exercise, the patient will not be prepped or draped.

 

1.
Set up instruments and supplies for the procedure 


prior to the students coming to the room.

2.
Conduct the procedure according to according to 



section III, F1 through F19.

3.
Assist the students with loading and unloading the 


drill.

4.
Assist the students with selection of the proper 



sized screws and plates.

5.
Ensure that the students follow all safety 




measures when handling powered equipment.

6.
Ensure that all instruments and equipment are 



ready for the next student.

D.
Student Activities (Group 2).

1.
Students will take turns performing the steps in 



Section III, F1 through F19.

2.
Students will select and pass all instruments as 



per the request of the instructor.

3.
Students will load and unload the drill with the 



Requested sized bit.

4.
Students will observe all safety measures when 



handling powered equipment.

5.
Students will assist the instructor in preparing 



for the next student. 

E.
Questions from Students.

SUMMARY:
(5 min).

A.
Review of Main Points.

1.
The musculoskeletal system.

2.
Types of surgical repair of fractures.

3.
The small fragment set.

4.
ORIF supplies and equipment.

5.
Draping an extremity for an ORIF.

6.
Assist the surgeon in performing an ORIF.

B.
Closing Statement:
As you can see, the Operating Room 

Specialist plays a very important role in the care of 


the patient during orthopedic surgery. Anything that 

you do or fail to do directly affects the quality of 


care given to that patient. The field of orthopedics is 

constantly changing, it is up to you to ensure that you 

stay abreast of any changes in instrumentation or 


techniques. 
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ANNEX A

INSTRUCTIONAL AIDS

Diskette
The Open Reduction and Internal Fixation lesson plan is done on diskette for Power Point Presentation and is located in file “565f.ppt.”

A-1

ANNEX B

INSTRUCTIONAL AIDS

Demonstration Supplies and Equipment

Extremity Draping Pack 1 EA -Nondisposable

1 Laporotomy sheet.

4 Drape sheets

1 Hand towel

2 Six inch stockinnettes

1 O.R. table


1 Back table

1 Mayo stand


1 Minor basic set

1 Mini driver


1 Small frag set
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ANNEX C

INSTRUCTIONAL AIDS

Practical Exercise Equipment and Supplies
OR tables
5


Back tables
5


Mayo stand
5


Minor ortho set
5

Mini driver
5

Small frag set
5

Extremity drape pack
5
C-1
ANNEX D

INSTRUCTIONAL AIDS

Equipment and Supply List

ITEM

QTY
NSN




Mayo Tray
6
6530-00-793-9570

Mayo Stand
6
6530-00-708-1590

O.R. Table
6
6530-00-142-8795

Chase Doll
10
6910-01-C18-0072

Green Sheets
24
7210-00-299-9611

Hand Towels
6
7210-00-299-9610

Laparotomy Sheet
6
6530-00-299-9605
Minor Basic Set:

Curved Mosquitoes
8
6515-00-689-8054

Straight Criles
4
6515-00-080-0090

Curved Criles
8 
6515-00-334-4900

Curved kelley
4
6515-00-334-4300

Right Angle
4
6515-00-065-3181

Babcock
4
6515-00-335-3800

Allis
4
6515-00-338-0300

Kochers-Oshners
4
6515-00-334-0300

Tonsils
4
6515-00-338-2900

Hysterectomy Clamps
2
6515-00-656-1352

Sponge Forceps
4
6515-00-337-3900

6 ½ Needle Holders
2
6515-00-299-8736

7 ½ Needle Holders
2
6515-00-299-8737

Small Towel Clips
4 
6515-00-442-6882

Large Towel Clips
4
6515-00-442-6883

Metzenbaum Scissors
1
6515-01-060-4280

Straight Mayo Scissors
2
6515-00-363-0900

Curved Mayo Scissors
1
6515-00-363-0500

Army-Navy Retractors
2
6516-00-360-9200
Sm. Richardson Ret.
2
6515-00-360-3850
D-1
Lg. Richardson Ret.
2
6515-00-360-3850

Dull Volkman Rake
2
6515-00-361-0350

Ribbon Sm & Lg
2ea
6515-00-664-7853

Wietlander Ret.
1
6515-00-926-9173

Tissue Forceps
2
6515-00-337-9900

Dressing Forceps
2
6515-00-333-3600

Adson Forceps
2
6515-00-337-8000

Yankhauer Suction
1
6515-00-386-7600

Poole Abd. Suction 
1
6515-00-386-6600

Knife Handle #3
2
6515-00-344-7800

Knife Handle #4
1
6515-00-344-7820

Knife Handle #7
1
6515-00-344-7880
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