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Terminal Learning Objective:

Condition: Given the necessary supplies and equipment in a 
 
 simulated Operating Room environment.

Action:  Prepare sutures, needles, blades, and

   

    instruments for use during surgery.

Standard:  IAW Berry and Kohn’s, Ethicon, Fuller, and Alexander’s.

NOTES

A. Definition of Suture Terms.

Condition:  Given a list of suture terms.

Action:  Define terms.

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

1.  
Suture - Material used to approximate tissue or tie off (ligate) blood vessels.

_____________________________________________
This mimeo supersedes M 27NONZ448E-1, 1201

1. Wound Closure Material - Suture, clips, staples, or adhesive strips used to approximate tissue.

2. Hydrolysis - Chemical process where by a compound reacts with water to cause an alteration or breakdown of the molecular structure.

3. Absorption Rate - Time it takes material to break down by hydrolysis and be absorbed.

4. Tensile Strength - Amount of tension or pull (expressed in pounds) which a suture strand will withstand before it breaks.

5. Gauge - Term used to express diameter of a suture strand.

6. Ties - Strands of material used to tie and close the ends of severed blood vessels.

7. Swaged or Atraumatic Suture - A strand of suture material with an eyeless needle attached by the manufacture.

8. Suture Book - A sterile towel folded by the scrub technician and used to hold multiple sutures.

9. Primary Wound Closure - Sutures used to approximate wound edges.

10. Secondary Suture Line - Retention sutures placed approximately two inches from wound edges to reinforce primary closure and protect it from stress.

11. Capillary - Characteristic of suture materials that allows passage of tissue fluids along strand.

12. Monofilament - A strand consisting of a single tread-like structure that is noncapillary.

13. Multifilament - A strand consisting of several thread like structure held together by braiding or twisting.  This strand is capillary unless treated.

B. Components of Suture Needles.

Condition:  Given the appropriate information.

Action:
Identify the components and features of 
suture needles.

Standard:  IAW Berry and Kohn’s, Ethicon, Fuller, and Alexander’s.

1. Components - Regardless of the intended use, all surgical needles have three basic components:  eye, point, and body.

2. Eye - three categories.

a) Eyeless (swaged, Atraumatic)

1) Needle and suture strand are joined together into one continuous unit.

2) Minimizes trauma, comes in two types.

(a) Atraloc needle - does not separate from the suture easily.  The suture is permanently attached to suture strands.

(b) Control release - facilitates fast separation of the needle from the suture when desired by the surgeon.

NOTE:  The above needles are also called “pop-off” needles.

b) French eye (split or spring)

1) Has a slit from inside the eye to the end of the needle (eye end).

2) Has a ridge that catches and holds the suture in place.

3) Least traumatic of the eyed needles.

4) Allows a suture to be mounted on a fine needle.

c) Closed eye

1) Similar to a household sewing needle.

2) Eye may be round, oblong, or square.

3) Disadvantage is having to pull double strand of suture material through tissue.

3. Points - four common types.

a) Taper

1) Primarily for soft, easily penetrable tissue.

2) Used on things like fascia, peritoneum, muscle, and subcutaneous fat (sub-Q).

b) Cutting

1) Lacerates the tissue as it passes through it.

2) Used on things like ligament, skin and tendon.

c) Tapercut

1) The tip penetrates while the taper body provides smooth passage without cutting the surrounding tissue.

2) Used on things like ligament, fascia, and perichondrium.

d) Blunt

1) Rounded, blunt point that will not cut through tissue.

2) Used on things like blunt dissection (friable tissue), kidney, liver, and spleen.

4. Body

a) The amount of the curvature of the needle describes its shape.

b) The deeper the tissue, the greater the need for sharper curvature.

c) Fully curved needles are used with needle holder.

d) Straight needles are held in the hand or passed on a hand towel.
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Fig 1. Needle Components

C. Types of Suture Needles and Their Uses.

Condition:  Given the appropriate information.

Action:
Identify the types and uses of suture 
needles.

Standard:
IAW Berry and Kohn’s, Alexander’s, Ethicon, and Fuller.

1. Straight needle (Keith needle).

a) Characteristics - Closed eye, straight, cutting.

b) Used when the tissue is very accessible.

c) May be used for skin closure, abdominal wound closure, and suturing drains in place.

d) May also be used for gastrointestinal tract, nasal cavity, nerve, tendon, and vessel repair. 

2. Curved needle - in most cases quick needle turnout from tissue is an advantage; therefore, curved needles are the most frequently used shape.

a) 3/8 Circle 

1) Easily manipulated in large superficial wounds on the skin.  

2) Awkward or impossible in deep cavities.

b) ½ Circle

1) Widely used because of the easy turn around in deep confined areas.

2) Used on a wide range of tissue.

c) ¼ Circle needle - Used commonly in eye surgery.
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Fig 2. Types of Suture Needles.
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Fig 3. Needle Points and Body.

D. Criteria used for Selection of Suture Needles.

Condition: Given the appropriate information.

Action:
Identify the criteria used to select suture

needles for surgery.

Standard:
IAW Berry and Kohn’s, Alexander’s, and Fuller. 
1. Location of tissue - Select the length, diameter, and curvature by size and depth of the area in which the surgeon is working.

2. Type of tissue - Consider the tissue in which the surgeon will use the needle.

3. Surgeons preference - Refer to surgeon’s preference card for all needs on a surgical procedure or consult with surgeon if possible.  A surgeon may need to change needle type, size or have other needs to meet specific patient circumstances.

4. Patient - The age and /or size of the patient will determine the type of needle. (Adult or Pediatric).

E. Purpose and Features of Basic Suture Needle.

Condition: Given the appropriate information.

Action:
Select the purpose and features of basic suture needles for surgery.

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

1. Purpose - to carry suture material through tissue with minimal trauma.

2. Features.

a) May be sharp or blunt.

b) Rigid enough to resist bending, yet flexible enough to bend a little before breaking.

c) Made of tempered steel.

1) Stainless steel is noncorrosive.

2) If needles are made of carbon steel they may corrode, leaving pits on them that can harbor microorganisms.

d) Free of burrs and corrosion.

NOTE:
There will be times when the free needle will have to be cleaned.  But nine times out of ten you will have prepackaged which needle and suture.  But if you have to clean, which will be done in CMS, you will have to don PPE, separate the needles from other equipment, rinse in cold water to remove protein.  Terminally sterilize, wash in warm water with mild disinfectant detergent.  Scrub with soft brush, rinse in warm clear water.  Inspect for burrs, bent out of shape, and sharpness.  Package or store by size and type.

F. Uses of Common Types of Suture.

Condition: Given the appropriate information.

Action:
Identify the characteristics for common 
types of suture.

Standard:
IAW Berry and Kohn, Alexander’s, Ethicon, and 
Fuller.

1. Absorbable - suture that is eventually digested by the body, as a result of the enzymatic action of body fluids, or hydrolyzed.

NOTE:
Color’s in parenthesis indicate the color of the 
suture package.

a) Surgical catgut:  Made from the submucosal layer of sheep of beef intestines.

1) Plain (yellow)

(a) Untreated catgut used in those tissue that heal most rapidly.

(b) Used to close mucous membrane,  sub-q tissue.

2) Chromic (beige)

(a) Plain catgut that has been treated with chromic salts which slows down its absorption rate into the tissue.

(b) Used on closure of soft tissue.

b) Synthetic absorbable 

1) Vicryl (purple)

(a) Tensile strength remains at 65% at 14 days and 30% at 21 days.

(b) Absorption is complete between 56 -70 days.

2) Monocryl (coral)

(a) 50% to 60% of tensile strength remains at the end of 7 days.

(b) Absorption is complete at the end of 91 days.

2. Nonabsorbable - suture left in the body, where it becomes embedded in the tissue or removed before healing is completed, such as skin sutures.

a) Silk (lt. Blue) - Braided suture used in eye tissue, blood vessels, and gastrointestinal tissue.

NOTE:
Surgical cotton - Made from cotton fiber.  This suture is very rarely used anymore because of new products being made.  Nearly identical to that of silk in application.  It is inferior in strength to silk.  Used in gastrointestinal tract.

b) Polyester (turquoise)

1) Stronger then the absorbable.

2) Used in a wide variety of tissues.  Such as cardiovascular and neurological.  (Dacron, Ethiflex, and Mersilene).

c) Nylon (green)

1) Multifilament or monofilament with high tensile strength, resists capillary actions.

2) Used for cardiovascular, ophthalmic and neurological procedures.

d) polypropylene (deep blue)

1) Extremely inert and has high tensile strength.

2) Used for cardiovascular, ophthalmic, and neurological procedures.

e) Surgical steel (gold)

1) Stainless steel and is most inert.  It can be either monofilment or multifilament.

2) Used for abdominal wound closure, hernia repair, and orthopedic procedures.

G. Criteria Used to Determine Size of Suture.

1. Small suture starts from 0 and goes to 11-0.  The more zeros in the number,  the smaller the suture.

2. Heavy (large suture) starts at 1 and goes to 8.  The larger the whole numbers, the larger the sutures.

H. Description and Uses of Suture Alternatives.

Condition: Given the appropriate information.

Action:  Identify suture alternatives.

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

1. Sterile tissue adhesive strips/ skin closure tapes.

a) Available in various sizes ranging from 1/8 inches to 2 inches in width.

b) Used to Approximate skin edges.

2. Ligation clip 

a) description

1) Clip loaded into a special applicator from a cartridge.

2) Clip placed around structure, then the jaws are closed, leaving the clips secured around structure.

b) Used to ligate vessels, nerves, and tubular structures.

3. Stapling instruments.

a) Description

1) Made of stainless steel.

2) Reusable and disposable units available.

3) Each instrument is designed for stapling specific tissue.

b) Used on a wide variety of surgical procedures.

c) Technician’s responsibilities are to know the proper technique of loading cartridges on reusable devices and how to use the disposable stapling instruments

I. Suturing Techniques - Definitions (and uses).

Condition: Given the appropriate information.

Action:  Identify common suturing techniques.

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

1. Ties

a) Single strand of suture handed to the surgeon to ligate a vessel.

b) Methods of passing.

1) Free tie - strand of suture placed directly in surgeon’s hand.

2) Tie to Pass - A strand of suture placed in the jaws of an instrument to tie off blood vessels in deep structures.

3) Stick tie - Suture attached to a needle and placed in the jaw of a needle holder to transfix large vessels.

2. Continuous stitch.  A series of stitches taken with one strand of material and tied at each end.

3. Interrupted stitch.  Single stitches that are separately placed, tied, and cut.

4. Purse string stitch.  A continuous stitch placed around a lumen (The space within a tube).  when suture is pulled and tied it closes the lumen.

5. Subcutaneous stitch.  A continuous suture placed beneath the epithelial layer of the skin in short lateral stitches to approximate skin edges with minimal scarring.

6. Retention stitch - Used to reinforce primary suture line.

a) Interrupted stitches are placed through tissue on each side of the primary suture line to relive tension.

b) Used following abdominal surgery in which slow healing is expected, such as in patients with respiratory problems and as a precautionary measure to prevent wound disruption.

J. Knife Blades - Uses and Handles Required.

Condition:  Given a list of surgical blades.

Action:
Identify the use and knife handle for each.

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

1. Blades and handles come in different sizes and certain blades will fit only on certain handles.

2. Blades with their respective handles and uses.

a) #20 and #21 blade

1) Fits a number 4 handle only.

2) Used for large incisions.

b) #10 blade

1) Use number 3 handle (skin) and 7 handle (deep incisions).

2) Used primarily on skin.

c) #11 blade

1) Use numbers 3 and 7 handles. (Depending on the depth of the surgical area.)

2) Used for lacing and stabbing.

d) #12 blade

1) Use number 7 handle.

2) Used primarily in E.N.T. - for tonsillectomy.

e) #15 blade

1) Use number 7 handle.

2) Used as a deep knife, or for delicate incision.

NOTE:  Demonstration.

Condition:  Given the necessary supplies and equipment.

Action:  Prepare a sterile area.

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

K.
Back Table Preparation.

1.
Open and place sterile items on the sterile field.

a)
Suture.

b)
Sterile gloves.

c)
Sterile gown.

2.
Place towel for suture in the front left corner of back table.

3.
Place emesis basin in back left hand corner.

4. Place suture packets in emesis basin.

5. Arrange instruments.

L.
Prepare Mayo Tray with suture.

1.
Place cover towel.

2.
Prepare suture for the mayo tray.

f) Pick up chromic and plain foil package and tear open over emesis basin .

g) Remove suture strands from the packet as a unit.

h) Unfold the strands to their maximum length using both hands.

1) Silk suture ties no cutting required.

2) The chromic and plain will be folded into fourths and cut at the folds to make four equal strands.

i) Place the sutures under cover towel on the mayo tray by slightly lifting the cover towel. (Sutures should be placed to the rear of the tray.)

M. Prepare Sutures and Needles on the Back Table.

Condition:  Given the necessary supplies and 
      
  equipment.

Action:
Prepare sutures and needles for use.

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

1.
Stick tie.

a)
Identify needle requested by surgeon.

b)
Select and remove needle from package.

c)
Use index finger to isolate that needle by 
turning eye and point up at you.

d)
Utilize needle holder to remove needle.

1) Grasp needle near eye.

2) Close ratchet of needle holder.

3) Pull needle out of needle book.

j) Position the needle in the needle holder.

1) Grasp needle approximately 1/4 to 1/3 inch from the eye with needle holder.

2) Position needle so the point faces your midline.  Keep the eye to the right for a right handed surgeon.

k) Lock suture in place .

l) Place suture with the needle in the needle book.

N. Pass Stitches (Needles with Sutures).

Condition:  Given the necessary supplies and 


  equipment.

Action:  Pass sutures.

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

1.
Pass a free tie.

a) Hold suture taut between thumb and middle finger of each hand. With index finger present suture to the surgeon.

b) Press the tie firmly up or down into the palm of the surgeon’s cupped hand.

c)
Release the suture as soon as the surgeon closes his hand.

2.  Pass a tie to pass.

a)
Hold the right angle clamp between the thumb and index finger of the passing hand with tip of the right angle clamp positioned over the back of hand with the suture draped across the back of the passing hand.

b)
With a twisting motion of the wrist, snap the rings of the right angle clamp into the palm of the surgeon’s hand so that the suture is not in the surgeon’s palm or tangled in the rings of the instruments.

3.
Pass a stick tie and stitches.

a)
Pass the needle holder so that the point of

the needle is towards the surgeon’s midline

and the eye is towards his right shoulder
(for a right handed surgeon).

b)
The ends of the suture should be over the

back portion of the scrub’s hand so that it

will not get tangled in the rings of the

instrument or surgeon’s palm.

c)
Hold needle holder at the tip to make handle accessible to the surgeon.

d)
Utilize wrist action and place handle of

needle holder firmly into surgeon’s open 

hand.

e)
Pass dressing or tissue forceps.

f)
Place forceps in surgeons free hand in the 
position of function.

O. Receiving and Passing Sterile Surgical Blades.

Condition:  Given the necessary supplies and 



  equipment.

Action:  Receive and pass sterile surgical blades on knife handles.

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

1.
Utilize needle holder to remove surgical blade 
from packet.

2.
Use empty hand to stabilize needle holder.

3.
Needle holder enters packet from top.

4.
Grasp blade at the top with needle holder.

5. Pull blade straight up and out of packet.

6. Utilize aseptic technique.

P. Placement of Surgical Blades on Knife Handle.

Condition:  Given the necessary supplies and 



  equipment.

Action:  Assemble surgical blades on knife handles.

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

1.
Position blade on needle holder.

a)
Work on the dull side of the blade.

b)
Place needle holder at a 45 degree angle,

above the opening or slot

c)
Do not obstruct opening or slot with needle

holder.

d)
Remove fingers from the rings of the needle

holder.
CAUTION:
Extreme care must be taken to prevent injury to self.
e)
Apply blade onto knife handle.

f)
Needle holder with blade should be held in

right hand with number of blade showing.

g)
Hold knife in left hand with the number of

handle showing.

m) At eye level, start to slide blade into groove of knife handle.

n) Then, point downward towards the back table and in one smooth upward movement, slide remainder of blade onto handle.

o) Remove needle holder from knife handle.

Q. Passing Knife Handle with Blade (Scalpel) to Surgeon.

Condition:  Given the necessary supplies and 


  equipment.

Action:  Pass a scalpel to the surgeon.

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

1.
Position two fingers and thumb along ridges of

knife handle.

2.
Finger tips should not extend below handle.

3.
Blade points toward the individual passing the

knife handle.

4.
Sharp edge of blade points down.

5.
Handle points towards surgeon.

CAUTION:
The blades and handles are pointed down and away 
from the eyes and palm to prevent injury in passing the scalpel.
6.
Hold knife out and allow surgeon to take it away from you.

a)
Do not pass knife like other instruments.

b)
Release scalpel as soon as the surgeon has a firm grip on the handle.

R. Removing Blade from Knife Handle.

Condition:  Given the necessary supplies and 


  equipment.

Action:  Remove surgical blades from knife handles.

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

1.
Place knife handle with blade in left hand with

number showing.

2.
Place needle holder in right hand.

3.
Work on dull side of the blade at all times.

4.
Grasp bottom right edge of blade at all times.

5.
Grasp bottom right edges of blade with needle holder, clamp or close holder ratchet.

6.
Remove fingers from rings of instrument.
7.
Point knife handle with blade and needle holder     
down.

CAUTION:
Do not bend blade while removing it from knife 
handle, it will break into pieces.
8.
Slightly lift blade and smoothly slide blade off of knife handle.
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